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ANALOG TO DIGITAL CONVERTERS 




CONVERSION 


OPERATING 

MODEL NO. 

RESOLUTION 

TIME 

LINEARITY 

TEMP. RANGE C 

ADC-826MR 

1 0 bits 

1 .4 p.sec 

± ’72 LSB 

-25 to + 85 

ADC-827MC 

1 2 bits 

3 |jLsec 

± Va LSB 

0 to + 70 

ADC-827MR 

12 bits 

3 ixsec 

± y2 LSB 

-25to + 85 

ADC-830C 

8 bits 

1 00 fisec 

± y2 LSB 

Oto + 70 

ADC-833R 

6 bits 

66 nsec 

± ’72 LSB 

-25 to + 85 

NEW ADC-847A 

8 bits 

9 |xsec 

± 1 LSB 

0 to + 70 

NEW ADC-847B 

8 bits 

9 fisec 

± y4 LSB 

0 to + 70 

NEW ADC-847M 

8 bits 

9 |xsec 

± y4 LSB 

-55to + 125 

ADC-856C 

10 bits 

1 ^sec/LSB 

± ’72 LSB 

Oto + 70 

ADC-856M 

1 0 bits 

1 (xsec/LSB 

± ’72 LSB 

-55to + 125 

A'DC-5101 

8 bits 

900 nsec 

± ’72 LSB 

Oto + 70 

ADC-51 01 E 

8 bits 

900 nsec 

± ’72 LSB 

-25 to + 85 

ADC-5210 

1 2 bits 

13 jjLsec 

± ’72 LSB 

0 to ± 70 

ADC-521 OE 

12 bits 

13 M-sec 

± ’72 LSB 

-25 to + 85 

ADC-521 1 

12 bits 

13 M-sec 

± ’72 LSB 

Oto + 70 

ADC-521 1 E 

12 bits 

1 3 fjisec 

± ’72 LSB 

-25 to + 85 

ADC-5212 

12 bits 

13 M-sec 

± ’72 LSB 

0 to + 70 

ADC-521 2E 

1 2 bits 

1 3 M-sec 

± ’72 LSB 

- 25 to + 85 

ADC-5213 

1 2 bits 

1 3 |xsec 

± ’72 LSB 

Oto + 70 

ADC-521 3E 

1 2 bits 

1 3 fisec 

± ’72 LSB 

— 25 to + 85 

ADC-5214 

1 2 bits 

1 3 (xsec 

± ’72 LSB 

Oto + 70 

ADC-521 4E 

12 bits 

1 3 M-sec 

± ’72 LSB 

- 25 to + 85 

ADC-5215 

12 bits 

1 3 |xsec 

± ’72 LSB 

Oto + 70 

ADC-521 5E 

1 2 bits 

1 3 jxsec 

± ’72 LSB 

-25 to + 85 

ADC-5216 

1 2 bits 

1 3 |xsec 

± ’72 LSB 

0 to + 70 

ADC-521 6E 

12 bits 

1 3 fjisec 

± ’72 LSB 

-25 to + 85 


DIGITAL TO ANALOG CONVERTERS 




OUTPUT SETTLING 


OPERATING 

MODEL NO. 

RESOLUTION 

TIME 

LINEARITY 

TEMP. RANGE (' 

DAC-HA10BC 

1 0 bits 

1 .3 |xsec 

± ’72 LSB 

0 to + 70 

DAC-HA10BR 

1 0 bits 

1 .3 ixsec 

± ’72 LSB 

-25 to + 85 

DAC-HA12BC 

1 2 bits 

5 jjLsec 

± ’72 LSB 

Oto + 70 

DAC-HA12BR 

12 bits 

5 |xsec 

± ’72 LSB 

- 25 to + 85 

DAC-HA14BC 

1 4 bits 

7 fisec 

± ’72 LSB 

0 to + 70 

DAC-HA14BR 

Mbits 

7 (xsec 

± ’72 LSB 

-25 to + 85 

DAC-HF8BMC 

8 bits 

25 nsec 

± ’72 LSB 

Oto + 70 

DAC-HF8BMR 

8 bits 

25 nsec 

± ’72 LSB 

-25 to + 85 

DAC-HF10BMC 

1 0 bits 

25 nsec 

± ’72 LSB 

Oto + 70 

DAC-HF10BMR 

1 0 bits 

25 nsec 

± ’72 LSB 

-25to + 85 

DAC-HF12BMC 

12 bits 

50 nsec 

± ’72 LSB 

Oto + 70 

DAC-HF12BMR 

1 2 bits 

50 nsec 

± ’72 LSB 

-25 to +85 

DAC-HK12BGC 

12 bits 

3 |j.sec 

± ’72 LSB 

0 to + 70 

DAC-HK12BMC 

12 bits 

3 [jLsec 

± ’72 LSB 

Oto + 70 

DAC-HK12BMR 

12 bits 

3 fi-sec 

± ’72 LSB 

— 25 to + 85 

DAC-HP16BGC 

1 6 bits 

1 5 iJLsec 

± ’72 LSB 

0 to + 70 

DAC-HP16BMC 

1 6 bits 

1 5 |xsec 

± ’72 LSB 

0 to + 70 

DAC-HP16BMR 

1 6 bits 

1 5 (jLsec 

± ’72 LSB 

-25 to + 85 

DAC-HZ12BGC 

1 2 bits 

3 |xsec 

± ’72 LSB 

0 to + 70 

DAC-HZ12BMC 

12 bits 

3 |j.sec 

± ’72 LSB 

0 to + 70 

DAC-HZ12BMR 

1 2 bits 

3 iJLsec 

± ’72 LSB 

- 25 to + 85 

DAC-IC8BC 

8 bits 

300 nsec 

± ’/2 LSB 

Oto + 70 

DAC-IC8BM 

8 bits 

300 nsec 

± ’72 LSB 

-55tO + 125 

DAC-IC10BC 

10 bits 

250 nsec 

± 1 LSB 

Oto + 70 

DAC-IC10B 

10 bits 

250 nsec 

± ’72 LSB 

0 to + 70 

DAC-IC10BM 

1 0 bits 

250 nsec 

± ’72 LSB 

-55to + 125 

DAC-UP8BC 

8 bits 

2 ixsec 

± ’72 LSB 

0 to + 70 

DAC-UP8BM 

8 bits 

2 [xsec 

± ’72 LSB 

-55 to + 125 

DAC-UP10BC 

10 bits 

5 fjisec 

± ’72 LSB 

Oto + 70 

DAC-08BC 

8 bits 

1 50 nsec 

± ’72 LSB 

0 to + 70 

DAC-08BM 

8 bits 

1 50 nsec 

± ’72 LSB 

-55to + 125 

DAC-85C-CBI-I 

1 2 bits 

300 nsec 

± ’72 LSB 

0 to + 70 

DAC-85G-CBI-V 

12btts 

3 M-sec 

± ’72 LSB 

0 to + 70 

DAC-85-CBI-I 

12 bits 

300 nsec 

± ’72 LSB 

-25 to + 85 

DAC-85-CBI-V 

1 2 bits 

3 ixsec 

± ’/2 LSB 

- 25 to + 85 

DAC-562C 

1 2 bits 

400 nsec 

± ’72 LSB 

Oto + 70 

DAC-562M 

12 bits 

400 nsec 

± ’72 LSB 

-55 to + 125 

DAC-608 

8 bits 

1 |i,sec 

± ’72 LSB 

Oto + 70 

D AC-6 10 

10 bits 

500 nsec 

± ’72 LSB 

0 to + 70 

DAC-612 

12 bits 

1 jisec 

± ’72 LSB 

-25 to + 85 

NEW DAC-7523 

8 bits 

200 nsec 

±.1% 

Oto + 70 

NEW DAC-7533 

10 bits 

800 nsec 

±.01% 

0 to + 70 

NEW DAC-7541 

1 2 bits 

1 [xsec 

±.012% - 

Oto + 70 
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1C Updates 

These quarterly updates 
keep your 1C Master 
current the year 
'round. 

Look for them 
in Integrated 
Circuits Magazine 



MITEL MD54/74HCT245R 

Octal Bus Transceivers with 3-State Buffered Outputs 

Preliminarv Information 


Features 

• High latch-up immunity 

•High current outputs can drive 30 LSTTL loads 

• Low power ISO-CMOS technology 

•Bus oriented 3-state outputs 

•Meets or exceeds all proposed JEDEC 40.2 
specifications 

•Fully TTL compatible inputs and outputs 

• Pin compatible with 54/74LS245 types 

Description 

These ISO-CMOS Octal line driver/buffers are designed 


October'83 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 




H 

Z 


for high speed asynchronous two-way communication 
between data buses. The control function inputs 
minimize external timing requirements. Data 
transmission from the A bus to the B bus, or from the B 
bus to the A bus, is provided depending upon the logic 
leve; at the direction control input (DIR) pin. The enable 
input (G) pin can be used to disable the device outputs so 
that the buses are effectively isolated from each other. 



Ordering Information 

MD54HCT245RCB,Cerdip 

-55°Cto 125°C 
with MIL 883B option 

MD74HCT245RE, Plastic Dip 

-40°C to 85°C 



FUNCTION TABLE 



H = logic *1", L = logic "0", X = don't care, 


Z = high impedance 
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IMPORTANT FEATURES OF YOUR 

^IC MASTER 


ONE COMPLETE SOURCE 

IC MASTER is the original and only complete 
guide to currently available integrated circuits, 
microcomputer boards, development systems. 
PROM programmers, gate arrays, and other re- 
lated components of concern to the design engi- 
neer. It has become the first place to look in the 
critical selection of ICs, boards, systems, and 
equipment. If only one device can fit the require- 
ments of a new design or if hundreds are avail- 
able, you can find out in seconds by using the IC 
MASTER. 


EASYTOUSE 

The IC MASTER saves you time. No longer do you 
have to spend long, tedious hours "and days 
searching through manufacturers' catalogs and 
data sheets for information. The MASTER gives 
you — at your fingertips — an easy way to narrow 
your IC choices quickly, accurately, and system- 
atically With the knowledge that you have just 
surveyed the entire industry. 


PART NUMBER INDEX 

This revolutionary index lists all device types 
made by over 225 manufacturers in numerical 
sequence excluding prefixes or suffixes. You can 
find a device number even though you do not 
know either the full part number or even the 
manufacturer. Once a basic device number is 
located in the index, you can obtain instant iden- 
tification of all manufacturers making a device by 
that number, regardless of function, and deter- 
mine the full part number designation. Ail page 
references to data sheet material and any existing 
application note abstracts are also provided. The 
Part Number Index should not be used as an 
alternate source directory because two manufac- 
turers may use the same part number, by coinci- 
dence, for totally different devices. 


PART NUMBER GUIDE 

The information in this guide allows you to break 
down each company's part numbering system 
into product temperature ranges, packaging vari- 
ations, and functions. It is an invaluable tool for 
the elimination of costly and time-consuming 
ordering errors caused by lack of standardization 
from manufacturer to manufacturer in part num- 
bering systems. 


APPUCAT10N NOTE 
DIRECTORY 

Application note descriptions are arranged al- 
phabetically by function and application cate- 
gory. Each note's description identifies the spe- 
cific device or devices featured, provides a 25 to 
30 word abstract, and identifies both the man- 
ufacturer that originated the note and the specific 
application note number. This section provides all 
the information necessary for you to update your 
application note files speedily, or thoroughly re- 
search the existence of application note material 
for a specific design problem. 


MILITARY PARTS DIRECTORY 

Cross reference chart identifies all IC devices hav- 
l.ng received JAN qualification. This chart in- 
cludes a cross reference listing of device numbers 
and corresponding military standard 38510 slash 
numbers and vice versa. 


MILITARY DEVICE 
TESTING TABLE 

This table identifies IC manufacturers who test to 
military standard 38510 and the screening to mili- 
tary standard 883 that they provide. 


MILITARY PARTS INDEX 

This guide to JAN qualifed parts makes it possible 
to search devices by function, and to determine if 
a JAN qualified part exists for a particular func- 
tional need. 


ADVERTISERS' PRODUCT 
INDEX 

This index directs you to detailed product infor- 
mation for the parts whose manufacturers have 
included data sheets in IC MASTER. When you 
are looking for data on a particular manufac- 
turer's products, this index provides the fastest 
way to find the information you seek. 


ALTERNATE SOURCE 
DIRECTORY 

The most comprehensive industry-wide, pin-for- 
pin, functional equivalent Alternate Source Direc- 
tory ever compiled. This directory is updated by 
asking all IC manufacturers to identify each com- 
petitive device for which they make a pin-for-pin 
substitute. 


EIASTER SELECTION GUIDE 

Each guide is organized by specifications and 
categories to direct you easily and quickly to the 
device most likely to fill your requirements for a 
particular application. Once you find those de- 
vices that are closest to your needs, you see avail- 
able sources, and are directed to additional data if 
provided by advertisers. 


MANUFACTURERS AND 
DISTRIBUTORS DIRECTORY 

Locations and phone numbers are given for man- 
ufacturers' field sales offices, representatives, and 
distributors, both domestic and international. 


pg. 10 




INDEX 

pg. 40 


PANT 

NUMBER 


pg. 200 


AIHNJCATION 

iion 

Dmecromr 
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Typical Problems Solved by 1C MASTER 


• Find All Products That Meet Desired Specifications 

• Obtain Data For A Particular Device • Decode Part Numbers 

• Determine Alternate Sources • Plus Much More 


An engineer can use 1C MASTER to solve a wide variety 
of problems. Answers provided to engineers by 1C 
MASTER can range from finding the device that best 
meets a particular set of specifications to helping to 
determine which family of devices should be used in 
building a system. 

Some of the typical problems that 1C MASTER can solve 
are illustrated in the following examples: 


Who makes a TTL 4-bit binary fuii-adder 
with iook-ahead carry? 

All functions are listed, in alphabetical order, in the 
Master Selection Guide Index. In this case, the engineer 
looks under adders; in the column adjacent to adders, 
he sees that all types of adders are listed. The particular 
adder being sought is covered in the Digital section of 1C 
MASTER. 

Now that the engineer knows that the devices he 
seeks are catalogued in the Digital section, he can turn 
to the Digital Master Selection Guide and see the page 
number where information on these devices can be 
obtained. 

When he turns to this page, he will notice that certain 
device numbers and manufacturers are printed In bold 
face type while others appear in regular type face. Bold 
face type is used whenever a part's manufacturer has 
provided a data sheet for the device in iC MASTER. The 
page number assigned to the data sheet also appears in 
bold face type so that the engineer can turn to it directly. 


Who Makes a High-Speed 12-Bit, Analog- 
to-Digital Converter With Guaranteed ± V 2 
LSB Linearity and 13-|jLsec or Faster Con- 
version Time? 

Many manufacturers make devices that meet these 
specifications including Analog Devices, Burr-Brown, 
Datel-Intersil, Data Device Corp., Harris, Hybrid Systems, 
Micro Networks, and Teledyne Philbrick. 

The Master Selection Guide for Interface makes it 
possible for an engineer to find every device that meets 
the above specifications, regardless of who makes it, in 
seconds. 

The Interface section is organized by product classi- 
fication; an engineer can turn immediately to the cate- 
gory of Interest such as analog switches with drivers, 
multiplexers, a/d converters with binary output a/d con- 
verters with decimal output, d/a converters, display driv- 
ers, error checking circuits, keyboard encoder-decoders, 
line drivers, line transceivers, memory and peripheral 
drivers, sense amplifiers, etc. 

To find every 12-bit analog-to-digital converter with 
guaranteed ± V 2 LSB linearity and 13-(jLsec or faster con- 
version time, all an engineer has to do is turn directly to 
the analog-to-digital converter section of the Interface 
Master Selection Guide. 

In this section, devices are organized by key param- 
eters. Under resolution, the engineer finds 12-bit; next he 
looks under linearity error for ± LSB and then he looks 
under conversion time for devices with 13-|jLsec or faster 
specifications. 
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Ways to Use 1C Master 


What application notes are available on 
emulating logic functions with PROMs? 

IC MASTER provides the most complete listing of 
application notes available in print. It is easy to find the 
right application notes by looking in IC MASTER be- 
cause the application note directory is organized by 
function. 

There are two ways to look up an application note. An 
engineer can turn to the index page and find the appro- 
priate function or category such as instrumentation am- 
plifiers, multiplexers, or PROMs. 

If he knows the device .number, he ca.n look it up in 
the part number index at the front of IC MASTER and see 
all of the application notes concerning that device. For 
example, under 8275, a programmable CRT controller 
listed in the part number index, the reader is referred to 
the listing for an Intel application note entitled "CRT 
Terminal Design Using the 8275 and 8279." 

To find an application note concerning the use of 
PROMs to emulate logic functions, the engineer can 
turn to the application note section on PROMs and see 
what notes can be of help. 

Each listing in the application note directory provides 
a detailed descriptive passage for the note, gives its 
length and identifies the manufacturer who publishes it. 


Who makes a 64K dynamic RAM with an 
access time of 120 ns or faster? 

The Memory Section in IC MASTER has a Master 
Selection Guide which provides initial selection infor- 
mation and data on PROMs, RAMs, ROMs and other 
types of memories. Each device is characterized by orga- 
nization (words and bit/word) and access time. 

For example, if an engineer was looking for a 64K 
dynamic RAM, his first step would be to determine 
organization (words and bit/word). Next, he would lo- 
cate the desired access time. 

When devices are available made by various proc- 
esses such as NMOS, CMOS, ECL, TTL, etc., the engineer 
can choose the device that best suits his needs. For 
further definition, output type, supply voltage and num- 
ber of pins are listed along with the manufacturer's part 
number and name. 

The engineer's next step in his memory selection 
process would be to study the applicable data for 64K 
dynamic RAMs provided by IC manufacturers and pick 
the most appropriate device. Literally hundreds of pages 
of engineering data on memories appear in IC MASTER. 
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Ways to Use 1C Master 
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If an engineer knows that the basic part 
number is 6508, where does he look first? 

The place to look is the part number index. Here, all of 
the prefixes and suffixes have been stripped away to 
leave only the basic number. This makes it possible to 
see the manufacturer of every part with the same base 
number ata glance. Parts with the same base number, it 
should be kept in mind, are not necessarily identical; in 
fact, one could be a memory while another might be a 
linear device. (To find replacements, one should look in 
the alternate source directory, not in the part number 
index.) 

Under 6508, the engineer would see a number of 
•devices listed and the page and line numbers where 
data is given for each of the devices. If an application 
note concerning any of the devices is available, the 
location of its listing is also shown. 


I design to military spea. 

Where can I find the latest QPL devices? 

The 1C MASTER includes a comprehensive military 
parts directory. Within this directory, tables and charts 
are provided to answer virtually every information need 
of the engineer involved in military or high-reliability 
equipment design. 

.Ai! integrated circuits with J>\N qualification are iisted 
in 1C MASTER. A cross reference table, relating device 
numbers to mil spec numbers, is arranged according to 
device number. A second table, arranged by M-38510 
number, makes it possible to look up the part number 
when the mil spec number is known. 

In addition, ICs are also organized by product section 
and function, which allows the user to find the proper 1C 
without having to know either the commercial or the 
military part number. 

This section of 1C MASTER also includes a table show- 
ing the capability of manufacturers to perform MIL- 
STD-883 screening and high-reliability testing. 
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ADVERTISERS 

INDEX 


Advanced Micro Devices 

Digital 701-703 
Microprocessor 1401-1446 
Microprocessor Development 
Systems 1901 

Microcomputer Boards 2001-2005 
Interface 2801-2808 
Linear 3301-3338 
Memory 3901-3930 
Custom/Semicustom 4600-4613 
American Automation 
Microprocessor Development 
Systems 1 902 
American Microsystems, Inc. 

Digital 705 

Microprocessor 1448-1453 
Interface 2810-2814 
Linear 3339-3349 
Memory 3932-3936 
Custom/Semicustom 4614-4625 
Analog Devices 
Digital 706, 707 
Interface 2816-2847 
Unear 3350-3363 
Arrow Electronics, inc. 4952 
Barvon Research, inc. 4626, 4627 
Burr-Brown Corp. 

Interface 2848-2853 
Citel 

Custom/Semicustom 4628, 4629 

Cromemco, Inc. 

Microcomputer Boards 2006-2037 

Custom MOS Arrays, Inc. 

Custom/Semicustom 4630-4633 

Date! 

Microcomputer Boards 2039 
Interface 2855-2865 

Diplomat Electronics Corp. 

Manufacturers and Distributors Directory 

Emuiogic 

Microprocessor Development 
Systems 1 904, 1 905 

Exar Integrated Systems, inc. 

Linear 3365-3391 
Fairchild 
Digital 708-776 
M icroprocessor 1 454- 1471 

Microprocessor Development 
Systems 1906-1912 
Custom/Semicustom 4634-4635 
Fujitsu America, Inc. 

Memory 3938-3941 
Fujitsu Microelectronics, Inc. 
Custom/Semicustom 4637-4642 
Harris Semiconductor 
Microprocessor 1472-1499 
Interface 2866-2980 
Linear 3392-3471 
Memory 3943-3969 
Custom/Semicustom 4644-4744 
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Hitachi America, Ltd. 

Memory 3970-3975 

Holt, IlK. 

CustonVSemicustom 4745 

Hybrid Systems Corp. 

Interface 2981-2986 

immos Corp. 

Military 501 

Microprocessor Development 
Systems 1913 
Memory 3977-3981 

integrated Device Technology Ifk. 

Memory 3982-4019 

Intel Corp. 

Memory 4021-4025 

Interdesign, inc. 

Custom/Semicustom 4746 

International Microcircuits, lix. 

Custom/Semicustom 4747 

International Microelectronic Products 

Custom/Semicustom 4749 
Intersil Corfk>ration 
Application Notes 350,351 
Digital 778-802 
Microprocessor 1 500 
Interface 2988-3041 
Linear 3472-3528 
Custom/Semicustom 4751-4759 
LSI Computer Systems, lix. 

Digital 803 

Custom/Semicustom 4761 

LSI Logic Corp. 

Custom/Semicustom 4762, 4763 

Micrel 

Custom/Semicustom 4765 

Micro Networks 

Interface 3042-3045 

Micro Power Systems 

Military 503 
Interface 3046, 3047 
Linear 3529 

Custom/Semicustom 4766, 4767 
Mitel Semiconductor 
interface 3048-3059 
Monolithic Memories, IrK. 

Digital 804-819 
Memory 4026-4045 
CustonVSemicustom 4768-4795 
Motorola Semiconductor 

Digital 820-824 
Microprocessor 1501-1512 
Microprocessor Development 
Systems 1914-1 925 
Microcomputer Boards 2040-2046 
Interface 3060-3070 
Linear 3530-3536 
Memory 4046-4056 
CustonVSemicustom 4796, 4797 


Naticxiai Semiconductor 

Military 504-507 
Microprocessor 1513-1529 
Microprocessor Development 
Systems 1926-1929 
Microcomputer Boards 2047-2051 
Unear 3537-3541 
Memory > 4057-4071 
NEC Electronics 
Microprocessor 1531-1586 
Unear 3543-3555 
Memory 4073-4117 
CustorrVSemicustom 4799-4813 
OKI Semiconductor 
Memory 4118,4119 
Oliver Advaixed Engineering, Inc. 
PROM Programmers 4401 
Panasonic 
Digital 826-835 
M icroprocessor 1587-1 589 

Unear 3556-3559 
Memory 4120-4129 
Plessey Semiconductors 
Interface 3071-3075 
Unear 3561-3564 
Custom/Semicustom 4815-4821 
Precision Monolithics, Inc. 

Unear 3565-3574 
Rc^heon Co. 

Military 508, 509 
Unear 3576-3592 
Memory 4130-4132 
Custom/Semicustom 4822, 4823 
RCA 

Military 510-512 
Digital 836-843 
Microprocessor 1590-1595 
Unear 3593-3604 
Custom/Semicustom 4824, 4825 
Schweber Electronics 404, 2300, 
4404 

SEEQ Technology, inc. 

Military 513-519 
Microprocessor 1597-1606 
Memory 4133-4139 

Semi Processes, Inc. 

Digital 844-856 
CustonVSemicustom 4826 

Si-Fab Corp. 

Custom/Semicustom 4827 
Signetics Corp. 

Military 521-534 
Digital 857-9)3 
Microprocessor 1607-1695 
Microprocessor Development 
Systems 1 930 

Microcomputer Boards 2052, 2053 
Linear 3605-3684 


Memory 4141-4207 
Custom/Semicustom 4829-4871 

Silicon Systems, Inc. 

Linear 3685 
Memory 4208 
Custom/Semicustom 4872 

Siiiconix, Inc. 

on"?"? "inoz 
JU//“JUOO 

Sprague Electric Co. 

Interface 3087-3089 

Structured Design, Inc. 

PRQM Programmers 4402 

Sunrise Electronics, irK. 

PROM Programmers 4403 

Synertek, Inc. 

Military 535 

Microprocessors 1696, 1697 
Memory 4210-4211 
Custom/Semicustom 4873-4875 

Teiec^e Semiconductor 

Interface 3091-3101 

Telmos, IrK. 

CustorrVSemicustom 4877 
Texas instruments 

Application Notes 352-403 
Military 536-546 
Digital 915-1158 
Microprocessor 1 698- 1719 
Microprocessor Development 
Systems 1 93 1 

Microcomputer Boards 2055-2057 

Interface 3103-3108 

Linear 3687-3701 

Memory 4212-4248 

Custom/Semicustom 4878-4929 

TRW LSI Products 

Digital 1159-1170 

Linear 3702-3707 

Unitrode Corporation 

Linear 3709-3711 

Universal Semiconductors, inc. 

Custom/Semicustom 4930 

VLSI Technology, inc. 

Memory 4249-4258 
Custom/Semicustom 493 1 -4936 
U^em Digital Corp. 

Digital 1172-1175 
M icroprocessor 1 720- 1 735 

Microcomputer Boards 2058-2061 
Interface 3109-3112 
Memory 4260-4263 
Wintek Corporation 
Microcomputer Boards 2062 
Xicor, liK. 

Military 547 
Memory 4265-4269 
Zilog, Inc. 

Microprocessor 1737-1760 
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Master Selection Guide 


I INTRODUCTION 

TO INTERFACE 


The Master Selection Guide provides sufficient informa- 
tion for making Initial product selections. All devices that 
appear in this section, both in the initial selection guide 
and the data pages, are included in the indexes. These 
index listings lead to the page and line on that page 
where each device appears. 

In the Interface Section the selection parameters differ 
drastically for each category; therefore each has its own 
format. The analog to digital converter category has two 
formats: one for binary output devices and another for 
decimal units. Some of the products in this section, primar- 
ily analog to digital and digital to analog converters, may 
be hybrids; the hybrids listed are only those packaged to 
be compatible with ICs. 

This section is not complicated by reference to package 
styles; the package style suffixes are usually deleted. For 
more information on each companies' suffixes, see the 
Part Number Guide. Throughout the Master Selection 
Guide, each full military temperature range (-55°C to 
125°C) device is indicated by a (f) before the manufac- 
turer's name. Manufacturers' names are normally spelled 
out; however, a few are abbreviated and the abbrevia- 
tions are explained on page 2809. 


CATEGORY 

Analog Switches 

Switches with Drivers 2615 

Switches without Drivers 2621 

Drivers 2622 

Multiplexers 2622 

Analog to Digital Converters 
Binary Output 2625 

Decimal Output 2637 

Digital to Analog Converters 2638 
Display Drivers 2661 

Error Checking Circuits 2665 

Keyboard Encoders 2667 

Line Circuits 

Drivers 2668 

Receivers 2672 

Transceivers 2675 

Memory and Peripheral Drivers 2679 
Sense Amplifiers 2684 

Serial Transmitters-Receivers 2685 

Detailed Product Information 
provided by: 

Advanced Micro Devices 2801 

American Microsystems, Inc. 2810 

Analog Devices 2816 

Burr-Brown 2848 

Datel 2855 

Harris Semiconductor 2866 

Hybrid Systems 2981 

Intersil Corporation 2988 

Micro Networks Corp. 3042 

Micro Power Systems 3046 

Mitel Semiconductor 3048 

Motorola Semiconductor 3060 

Plessey Semiconductors 3071 

Siliconix 3077 

Sprague Electric Co. 3087 

Teledyne Semiconductor 3091 

Texas Instruments 3103 

Western Digital 3109 


The manufacturers listed above have provided de- 
tailed information on their latest and most significant 
products. 
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EINFiiHRUNG 

INTERFACE- 

SCHALTUNGEN 


Der Master Selection Guide fiir Interfaceschaltungen 
enhalt alle Informationen, die Sie fiir die Erstauswahl 
Ihres Produkts benotigen. Die Bauteile, die in diesem 
Abschnitt erscheinen, sowohl im Selection Guide als 
auch auf den Datenblattern, sind in alien Master In- 
dexes enthalten. Diese Register verweisen auf die 
Seite und Zeile, auf der das entsprechende Bauele- 
ment vorkommt. 

Im Interface-Teil unterscheiden sich die Auswahl- 
Parameter drastisch fiir jede Kategorie; daher hat 
jede ihre eigene Tabelle, Fiir Analog-Digital- Wandler 
gibt es zwei Tabellen: eine fur Bauteile mit Binar- 
Ausgang und eine weitere fiir Dezimal-Bauteile, 
Einige Produkte in diesem Teil, hauptsachlich Ana- 
log-Digital und Digital-Analog Wandler, konnen hy- 
bride Bauelemente sein. Es werden nur solche 
hybriden Bauteile aufgefiihrt, deren Gehause kom- 
patibel zu ICs sind. 

Dieser Abschnitt wird nicht durch Hinweise auf 
Gehauseformen kompliziert. Die entsprechenden 
Suffixe sind meistens weggelassen. Weitere Informa- 
tion iiber die Suffixe jedes Herstellers erhalten Sie iiber 
das Numerische Typenverzeichnis. Im ganzen Master 
Selection Guide sind alle Bauteile mit militarischem 
Temperaturbereich ( — 55°C bis 125°C) durch ein 
Kreuz (t) vor dem Namen des Herstellers gekenn- 
zeichnet. Die Namen der Hersteller sind normaler- 
weise ausgeschreiben; einge jedoch sind abgekiirzt. 
Die Abkiirzungen werden auf S. 2809 erklart. 
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Master Selection Guide 


INTRODUCTION AUX 
INTERFACES 



Le Guide General de Selection fournit suffisamment de 
renseignements pour permettre des selections initiales 
de produits. Tous les appareils cites dans cette Section, 
a la fois dans la Premier Guide de Selection et dans les 
feuilles de donnees, sont inclus dans tous les index. 
Ces index indiquent a quelle page et a quelle ligne sur 
cette page il a ete fait mention de tel appareil. 

Dans la Section ''Interfaces", les parametres de selec- 
tion changent pour chaque categorie, ce qui implique 
un format special pour chacun. Les convertisseurs 
analogues et digitaux ont deux formats : un pour les 
appareils a sortie binaire et un autre pour les unites 
decimales. Certains produits de cette Section, notam- 
ment les convertisseurs d'analogue a digital et de 
digital a analogue, peuvent etre des hybrides. Les 
hybrides enumeres sont ceux qui possedent un boitier 
compatible aux circuits integres. 

Cette Section ne fait pas reference aux types de boitier; 
les suffixes indiquant le type de boitier sont generale- 
ment omis. Pour plus d'information sur les suffixes 
employes par chaque societe, reportez-vous au Guide 
des Numeros de Pieces. Dans tout le Guide General de 
Selection chaque appareil avec selection complete de 
temperatures imposees par I'Armee ( — 55°C a 125 °C) 
est indique par le signe (t), juste avant le nom du 
fabricant, Les noms des fabricants sont generalement 
ecrits en entier, certains cependant sont abreges. 
Reportez-vous a la page 2809 pour connaitre la signi- 
fication de ces abreviations. 
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INTRODUCCION A 
ZONA INTERIAaAL 

La Guia Maestra de Seleccion provee suficiente infor- 
macion para hacer selecciones iniciales de producto. 

Todas las componentes que aparecen en esta secdon, 
ya sea en la guia de seleccion inicial o en las paginas 
de datos, estan incluidas entodos los ostros indices. 

Estas listas de indices los conduce a la pagina y linea 
de aquella pagina donde se encuentra cada 
componente. 

En la seccion de Zona Interfacial la selecdon de para- 
metros difiere drasticamente para cada categoria; de 
tal manera que cada una tiene su propio formato. La 
categoria de convertidores analogicos a digitales tiene 
dos formatos : uno para componentes de salida binaria 
y otro para unidades decimales. Algunos de los pro- 
ductos en esta seccion, principalmente convertidores 
analogico a digital y digital a analogico, pueden ser 
hibridos; los hibridos en la lista son solo aquellos de 
estilo constructivo compatible con Cl*. 

Esta seccion no es complicada por referencias al estilo 
constructivo; los sufijos que denotan estilo construc- 
tivo ban sido generalmente omitidos. Para informa- 
cion adicional sobre sufijos de las companias, refierase 
a la Guia de Numero de Pieza. A lo largo de la Guia 
de Seleccion Maestra, cada intervalo complete de 
temperatura para uso militar (55°C a 125°C) de la 
componente aparece indicada por el signo (t) que 
precede al nombre del fabricante. Los nombres de los 
fabricantes no son generalmente deletreados; sin em- 
bargo, algunos aparecen abreviados y las abrieviaturas 
son explicadas en la pagina 2809 . 
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MASTER SELECTION GUIDE 


INTERFACE-Analog Switches 


ON Analog 

Switch Resistance Signal 

Function Type 25°C,Q Range V 


Switches with Drivers 


Supply 

Voltage, 

V Device 


2xSPST CMOS 35 
45 


ON Analog 

Switch Resistance Signal 

Line Function Type 25°C,Q Range V 


IHS140M tliKrtll (3028) 
0650408 tSIllCMix (3077) 


IH5140C 

latsrsll ( 

HI5040-2 

tHarris ( 

HIS040-S 

Harris ( 

IHSOAOM 

t latsrsll ( 


latarsll (3021) 


CAG6-10 

t TeledyneC 

CAG10C 

t TeledyneC 

CAG100 

tTeledyneC 

\jfVa IG 

t TeledyneC 

IH5001 

Intersil 


IH5002 

Intersil 

2i10BE 

t TeledyneC 

CAG30 

t TeledyneC 

2107BE 

t TeledyneC 


TL610C 

Tl 


IH5048M 

tiatarsll 


IH5048C 

latsrsll 


0GM181B 

Intersil 


DGM182A 

t Intersil 


IH5141M 

tiatarsll 

(3028) 

HI300 

Harris 

(2872) 

HI304 

Harris 

(2872) 

HI381 

Harris 

( 287:0 

06300A 

tSIHtaalx 

(3077) 

06300AA 

tSilicsaix 

(3077) 

06300AB 

SIHeaaix 

(3077) 

06300AC 

SilieoBix 

(3077) 

063000 

SlUeoalx 

(3077) 

06300C 

Siliesaix 

(3077) 

06304A 

fSiileaalx 

(3077) 

06304AA 

t SIHeaaix 

(3077) 

06304AB 

Silleaalx 

(3077) 

06304AC 

SIHeaaix 

(3077) 

063040 

SIHeaaix 

(3077) 

06304C 

SIHeaaix 

(3077) 

06381A 

tSHIcoalx 

(3077) 

06381AA 

tSHieaalx 

(3077) 

06381AB 

SMeaaix 

(3077) 

06381AC 

SIHeaaix 

(3077) 

063818 

tSHieaalx 

(3077) 

06381C 

tSHieaalx 

(3077) 

HiS048-2 

tHarris 

(2882) 

iH3048-3 

Harris 

(2882) 

065041A 

t SIHeaaix 

(3077) 

065041C 

SMeaaix 

(3077) 


ADG200A 

t AD 


HI200-2 

tHarris 

(2866) 

MP2000IA 

MlenPvT 

(3047) 

06200A 

tSIHeaate 

(3077) 

D6200AA 

t SMeaaix 

(3077) 

DGm1625 

intersii 


IH5141C 

latsrsll 

(3028) 

06200 

latsrsll 

(3031) 


(Continued) 


35 


50 



HIS041-2 t Hurls 
HiS041-S Harris 


DG200C 

IH5200C 


ADG200B 

ADG200C 

HI200-5 

MP200DIB 

MP200DIC 

D6200AB 

DG200AC 

062008 

0G200C 


AD75%DIB 

AD7592DIK 


CA627 

CAG27-10 

0G180A 

0G180B 

06180A 

061808 


DG141A 

IH5005 

AH0141 

AH0141C 

06141A 


DG180A 

DG180B 

DG180A 

OG180B 


latsrsil 

latarsil 

imBii 

AO 


AD 


Harris 

(2866) 

MicrsPwr 

(3047) 

MicroPwr 

(3047) 

Silleaalx 

(3077) 

Sllieaaix 

(3077) 

SMeaaix 

(3077) 

Sllieaaix 

(3077) 


t TeledyneC 
t TeledyneC 
t Intersil 
Intersil 
fSIHsaaix 
Slllcoaix 


t Intersil 
t Intersil 
t National 
National 
tSMenlx 


t Intersil 
Intersil 
t Siliconix 
Siliconix 


DG141B 

Intersil 


DG441A 

Intersil 


061418 

SIHeaaix 

(3077) 

0G151B 

Intersil 


DG451A 

Intersil 


061510 

SMeaaix 

(3077) 

CAG24 

t TeledyneC 


OG181A 

t Intersil 


IH181M 

t Intersil 


AM181 

t National . 


06181A 

tSilieHix 

(3077) 

DG181A 

t Intersil 


IH181M 

t Intersil 


AM 181 

t National 


DG181A 

t Siliconix 


DG133A 

t Intersil 


IH5003 

t Intersil 


IH5006 

t Intersii 


AH0133 

t National 


AH0133C 

National 


06133A 

tSHIeoaix 

(3077) 

CDA2-3 

tTeledyneC 



t Intersil 


DG181B 

Intersil 


IH181C 

intersii 


061818 

Siliesaix 

(3077) 


(Continued) 


or means four terminals with a pair of normally open and normally closed contacts. 
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Master Selection Guide 


IC MASTER 


INTERFACE-Analog Switches (Cont’d) 



ON 

Analog 

Supply 





Switch 

Resistance 

Signal 

Voltage, 





Function Type 

25°C,a 

Range V 

V 

Device 

Source 


Line 

Switches with Drivers 

(Cont’d) 

1 





AM281 

National 

(Cont’d) 

1 



-12,5 to 10 


DG181B 

Intersil 


1 





IH181C 

Intersil 


■ 





DG181B 

Siliconix 


1 



-15 to 10 


AM281 

National 


B 




±15 

DG152A 

t Intersil 







AH0152 

t National 







AH0152C 

National 







D6152A 

tSilicwix 

(3077) 




±8 


DG133B 

Intersil 


10 





DG133B 

snicaaix 

(3077) 





KB 

IH5004 

Intersil 






mm 

CAG13 

t TeledyneC 






wM 

CAG42 

t TeledyneC 






wmi 

CAG45A 

t TeledyneC 


15 


75 



AM 182 

t National 







0G182A 

t Intersil 






■■ 

IH182M 

t Intersil 






■i 

DG182A 

tSiHcaalx 

(3077) 






AM182 

t National 


20 





DG182A 


n 






IH182M 








AM281 








DG182A 


n 




±10 

±15 

SB 

tPMI 


25 





mm 

tTI 




80 

±8 

nm 

D6434A 

Intersil 





±10 

mm 

DG134A 

t Intersil 






■i 

IH5007 

Intersil 







AH0134 

t National 


30 





AH0134C 

National 






■1 

DG134A 

tSIUcaalx 

(3077) 





±15 


PMI 







SW-05G 

PMI 





-10 to 15 

±15,5 

DG182B 

Intersil 


35 





IH182C 

Intersil 







AM282 

National 








Sllleaalx 

(3077) 




-15 to 10 


0G182B 

Intersil 







IH182C 

Intersil 


40 





AM282 

National 







0G182B 

Siliconix 





±5.5 

±15 

DG452A 

Intersil 







061S2B 

Sllleaalx 

(3077) 




±8 

-18,12 


Intersil 


45 






Sllleoiix 

(3077) 




±10 




jm 












-7.5 to 15 

±15,5 

D628U 

tSIHeaalx 

(3077) 






0G281B 

Slleaalx 

(3077) 

50 

PMOS 

75-200 

-5 to 10 

KM 

DGM111A 

tSIUcaalx 

(3077) 




±10 


DGM111A 

t Siliconix 




75-250 

-5to10 

±15,5 

D6M1118 

Sllleaalx 

(3077) 




±10 

-20,10,5 

DGM111B 

Siliconix 




100-450 

±10 

-20,10,5 

DG111 

t Intersil 


55 





DG112 

t Intersil 



1 4xSPST Common Output 







PMOS 

100-450 

±10 

-20,10 

DG116 

t Intersil 






-20,10,5 

DG118 

t Intersil 








(Continued) 



ON Analog 

Switch Resistance Signal 

Function Type 25“C,!2 , Range V 


Supply 

Voltage. 

V Device 


4xSPST Common Output 
PMOS 

150-450 ± 10 


-20,10,5 


150-500 ± 10 


-20,10,5 


200-600 


:10 


-20,10,5 


4xSPST Var. Comb, of Normally On/Off, with Disable 
FET 85 ±10 ±15 


4xSPST Various Combinations of Normally On/Off 
FET 80* ±10 ±15 


85 


±10 


±15 


100 


±15 


JFET 100 ±10 -18,15 

200 ±10 ±15,0 


250 


±10 


±15,a 


PMOS 200-600 


-20,10,5 


4xSPST CMOS 50 


75 


±11 


±15,5 


80 


±15 


±15,5 


±14 

±15 


±15 


±15 


90 


±15 


100 


±14 

±15 


±15 


±15 


DG172A 


(Cont’d) 

tSIllcwIx (3077) 


D6172B 


Silieoiix (3077) 


061 72C 


SllleoRix (3077) 


SW03B t PMI 

SW03F PMI 

SW046 t PMI 

SW04F PMI 


SW-201B t PMI 
SW-202B t PMI 


SW01B t PMI 

SW01F PMI 

SW02B t PMI 

SW02F PMI 


SW-201F 

SW-2(i2F 


PMI 

PMI 


CAG48A 

LF11201 

LF11202 

LF11331 

LF11332 

LF11333 


t TeledyneC 
t National 
t National 
t National 
t National 
t National 


LF 13201 
LF 13202 
LF 13331 
LF13332 
LF 13333 


National 

National 

National 

National 

National 


AH0015 

AH0015C 


t National 
National 


HI201HS-2 

HI201HS-5 


t Harris 
Harris 


(2868) 

(2868) 


iH201M 

IH202M 

IH5052M 

IH5053M 


t Intersil 
t Intersil 
t Intersil 
t Intersil 


MP2010M 

MP2010I8 


tWcrePwr 

MlcrsPwr 


(3047) 

(3047) 


IH201C 

IH202C 

IH5052C 

IH5053C 


Intersil 

Intersil 

Intersil 

Intersil 


DG201M 

IH5201M 


t Intersil 
t Intersil 


ADG201A 

HI201-2 


tAD 

tHirrls 


(2868) 


AD7590DIB 

AD7590DIK 

AD7591DIB 

AD7591DIK 

06221A 

BG221C 


AD 

AD 

AD 

AD 

tSIllcoalx 

Sllleoalx 


(3077) 

(3077) 


D6201C 

IH5201C 


Intersil 

Intersil 


AD7510DIJ AD 

AD7510DIK AD 

AD7510DI5 fAD 
AD7511DIJ AD 

AD7511DIK AD 

AD7511DIS tAD 
AD7511DIT tAD 
ADG201B AD 

ADG201C AD 

HI201-5 Harris (2888) 

MP7510DIJ MIeraPwr (3047) 

MP75100IK MIeraPwr (3047) 

(Continued) 


60 


65 


70 


75 


80 


85 


90 


95 


100 


105 


110 


115 


120 


t Military Temperature Range (-55° to 125°C) 

2616 


* Typical Value 

Bali faea iaileatas aMItlaaal data is pravlisd aa tfca paga aatad. 
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MASTER SELECTION GUIDE 


INTERFACE-Analog Switches (Cont’d) 



ON 

Analog 

Supply 




Switch 

Resistance 

Signal 

Voltage; 




Function Type 

2S°C,Q 

Range V 

V 

Device 

Source 

Line 


ON Analog 

Switch Resistance Signal 


Supply 

Voltage, 

V Device 


Switches with Drivers 

(Confd) 

4xSPST CMOS 100 

±15 

15 



(Cont'd) 




MP75100IS 

tMIcraPwr 

(3047) 




MP7511DIJ 

MIeroPwr 

(3047) 




MP7511DIK 

MicroPwr 

(3047) 




MP7S11DIS 

tMicroPwr 

(3047) 




MP75110IT 

tWcraPwr 

(3047) 




DG308A 

tSIllCOBlX 

(3077) 




D6308C 

SlliCSBlX 

(3077) 




D6309A 

tSIHcaiix 

(3077) 




003090 

SIHcmIx 

(3077) 

175 

±15 

±15 

D6201A 

tSWCNix 

(3077) 




DG201AA 

tSIllCOBlX 

(3077) 




IXI202A 

tSillCBBlX 

(3077) 




002028 

SillGOBlx 

(3077) 




0021 1C 

SIIICBBlx 

(3077) 




D0212C 

SlliCOBiX 

(3077) 

200 

±15 

±15 

0G201AB 

t SIIICBBlx 

(3077) 




DC201AC 

t SIIICBBlx 

(3077) 




DG201AHSA 

t SIIICBBlx 

(3077) 




0C201AHSB 

SIHcsfllx 

(3077) 




D82G1An3C 

SiUcBwx 

(3077) 




002018 

SIIICBBiX 

(3077) 




06201C 

SHiCBBlX 

(3077) 




D0202C 

SIIICBBlx 

(3077) 

280 

±7.5 

±7.5 

F4066BC 

Fairchild 





F4066BM 

t Fairchild 





H014066B 

Hitachi 





MC14066BA t Motorola 





MC14066BC 

Motorola 





MC54HC4066t Motorola 





MC74HC4066 

Motorola 





CD4066BC 

National 





CD4066BM 

t National 





811140668 

tPiBisaalc 

(828) 




MII74HC406E 

PlMSBBlC 

(831) 




CD4066A 

tRCA 

(840) 




CD4066AE 

RCA 

(840) 




CD4066B 

tRCA 

(840) 




C04066BE 

RCA 

(840) 




C074HC4066 

RCA 

(843) 




HCC4066B 

tSGS 





HCF4066B 

SGS 





HEF4066B 

SilBBtlCS 






(884^198) 




HEF4066BD 

tSIiBBties 

(864) 




N4066A 

Signetics 





883/4066B 

tsss 





SCL4066B 

SSS 





TC4066B 

Toshiba 


400 

±7.5 

±7.5 

H014016B 

Hitachi 





MC14016BA t Motorola 





MC14016BC 

Motorola 





883/40166 

tsss 





SCL4016B 

SSS 





CM4016A 

t Solitron 





CM4G18AE 

Soiiiron 





TC4016B 

Toshiba 


800 

±7.5 

±7.5 

F4016C 

Fairchild 





F4016M 

t Fairchild 


850 

Inverted Control ±7.5 






±7.5 

883/4416B 

tsss 





SCL44166 




±7.5 

±7.5 

MC54HC4016t Motorola 





MC54HC4316t Motorola 





MC74HC4016 

Motorola 





aG74HC4316 

Motorola 





CD40166C 

National 





C04016BM 

t National 






(Continued) 


CD4016A 

CD4016AE 

CD4016B 

CD4016BE 

HCC4016B 

HCF4016B 

HEF4016 

CM4016A 

CM4016AE 

CM4116A 

CM4116AE 


S05001 

SDS002 


So50w 


SD5200 


CAM604A 

AM193 


CAG49 


SW-7510A 

SW-7510B 

SW-7510E 

SW-7510F 

SW-7511A 

SW-7511B 

SW-7511E 

SW-7511F 


(Cont’d) 

t PiDasoBic 

(82B.834) 
tRCA (839.840) 

RCA (839.840) 
tRCA (839.840) 

RCA (839.840) 70 
tSGS 
SGS 

tSIgnatlcs (864) 

t Solitron 

Solitron 75 

t Solitron 

Solitron 

Sllicoiix (3080) 
SIIICPBlx (3080) 
SliICBBix (3080) 80 
SIIICBBlx (3080) 
t TeledyneC 

National 

t TeledyneC 

t TeledyneC 85 

t TeledyneC I 


tPMI 

tPMI 

PMI 

PMI 

tPMI 

tPMI 

PMI 

PMI 


5xSPST Common Output 

PMOS 100-450 

±10 

-20,10 



-20,10,5 

125-500 

±10 

-20,10 



-20,10,5 

SPOT for D/A 

NPN-PNP 

10 

Oto-IO 

10 

-15 

10 


±10 

-15,5 

±15 


AM 194 National 


DG123 t Intersil 

DG123A fSiliconix 


DG125 t Intersil 

D612SA t SIIICBBlx (3078) 


Intersil 

Siliconix 


25B Intersil 

258 SIHcobIx (3078) 



A23 

A6 

\ TeledyneC 
) TeledyneC 

IHS050M 

IH5050C 

tiatcrsll 

iBtBrsil 


iH5142M 

tiBlarslI 

(3028) 

HI301 

Hurls 

(2872) 

Hi305 

Hsrrlt 

(2872) 

HI387 

Harris 

(2877) 

D6301AA 

t SIIICBBlx 

(3078) 

DG301AB 

SIIICBBlx 

(3078) 

D6301AC 

SIUcbbIx 

(3078) 

DG305AA 

tSIHcaalx 

(3078) 

DG305AB 

SIHcbbIx 

(3078) 

0G305AC 

SHIgbbIx 

(3078) 

DG387AA 

tSHICOBlX 

(3078) 

DG387AB 

SIHcbbIx 

(3078) 

DG387AC 

SIIICBBlx 

(3078) 

HIS050-2 

t Harris 

(2882) 

HI50S0-S 

Harris 

(2882) 

0G5042A 


(3078) 

DG5042C 

Slllenlx 

(3078) 

IH5142C 

latwsll 

(3028) 


(Continued) 


DT’ means four terminals wiOi a pair of normally open and normally closed contacts. 
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Master Selection Guide 


1C MASTER 


INTERFACE-Analog Switches (Cont’d) 


ON Analog 

Switch Resistance Signal 

Function Type 25°C, Q Range V 


Switches with Drivers 


Supply 

Voltage, 

V Device 


ESS 


ON 

Switch Resistance 

Line Function Type 25°C.t! 


(Cont’d) SPOT ’ JFET 75 


IH5042M 

( 

tlatarsil 

^ont'd) 

(3021) 

HI5042-2 

t Harris 


HI5042-5 

Harris 


IH5042C 

latarsli 

(3021) 

CAG7 

t TeledyneC 


CAG7-10 

t TeledyneC 


06186A 

t Intersil 


0G186B 

Intersil 


DG186A 

tSIllcoalx 

(3078) 

0G186B 

Slllcoilx 

(3078) 

DG186A 

t Intersil 


DG186B 

Intersil 


DG186A 

t Siliconix 


DG186B 

Siliconix 


DG146A 

t Intersil 


AH0146 

t National 


AH0146C 

National 


DG146A 

Slllcoaix 

(3078) 

DG161A 

t Intersil 


AH0161 

t National 


AH0161C 

National 


DG161A 

Slllcoaix 

(3078) 

DG146B 

Intersil 


DG446A 

Intersil 


DG146B 

Slllcoaix 

(3078) 

DG461A 

Intersil 


061618 

Sllicaalx 

(3078) 

DG187A 

t Intersil 


iH187M 

t Intersil 


AM187 

t National 


D6187A 

t Siliconix 

(3078) 

DG187A 

t Intersil 


IH187M 

t Intersil 


AM187 

t National 


DG187A 

t Siliconix 


DG144A 

t Intersil 


AH0144 

t National 


AH0144C 

National 


0G144A 

tsilicnix 

(3078) 

0G444A 

Intersil 


DG187B 

Intersil 


IH187C 

Intersil 


DG187B 

Sllicaalx 

(3078) 

AM287 

National 



AM287 

National 


DG162A 

t Intersil 


AH0162 

t National 


AH0162C 

National 


D6162A 

t Sllicaalx 

(3078) 

2126BG 

t TeledyneC 


DG144B 

Intersil 


DG144B 

Sllicaalx 

(3078) 

AM188 

t National 


DG188A 

t Intersil 


IH188M 

t Intersil 


861 88A 

t Siliconix 

(3078) 


(Continued) 


-15 to 10 -20,10,5 


t Military Temperature Range (-55° to 125°C) 
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* Typical Value 

BeM lace l■dieatas iMItlnil Mi It pravMei n tfei page laM. 


t National 60 

t Intersil 
t Intersil 

t Siliconix 

JTI 

Intersil 65 

t Intersil 
t National 
National 

tSIllceajx (3078) 

Intersil 70 

Intersil 

National 

Slllceala (3078) 

Intersil 

Intersil 75 

National 

Siliconix 

Slllcealx (3078) 

Intersil 

Slllcealx (3078) 80 
t National 


tSIllCHlx (3078) 85 
SlllcaeU (3078) 

t TeledyneC 

Tl 

11 ! 

Tl 90 

t TeledyneC 
Tl 
tTI 
Tl 

tTI 95 

Tl 

Tl 


IHS051H 

tlatarsil 


IH5051C 

latarsli 

Phti 

IH5143M 

tlatarsil 

(3028) 

HI303 

Harris 

(2872) 

HI307 

Harris 

(2872) 

HI390 

Harris 

(2877) 

DG303AA 

tSIllcoalx 

(3078) 

06303AB 

SIHcoalx 

(3078) 

06303AC 

Sllicaalx 

(3078) 

D6307AA 

tSIllcoalx 

(3078) 

DG307AB 

Sllicaalx 

(3078) 

06307AC 

Sllicaalx 

(3078) 

DG390AA 

tSIllcoalx 

(3078) 

OGBOOAB 

Slllcoaix 

(3078) 

DG390AC 

Sllicaalx 

(3078) 

HIS051-2 

t Harris 

(2882) 

HI50S1-5 

Harris 

(2882) 

BG243A 

t SIHcoalx 

(3078) 

06243C 

Sllicaalx 

(3078) 

D65043A 

tSIllcoalx 

(3078) 

D65043C 

SHIcwHx 

(3078) 

IH5143C 

latarsli 

iMinii 

IH5043II 

tlatarsil 

HI5043-2 

t Harris 

(2882) 

HI5043-5 

Harris 

(2882) 


(Continued) 
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MASTER SELECTION GUIDE 


INTERFACE-Analog Switches (Cont’d) 


Switches with Drivers 


7.5 to 15 

±15,5 

10 to 15 

±15,5 


7.5 to 15 ±15,5 


(Cont’d) 


A075120IJ AO 
AD7512DiK AO 
AD75120IS t AO 

AD75120IT t AO 5 

MP7S12DIJ MicroPwr (3047) 
MP7512DIK MIcroPwr (3047) 
MP7S12DI8 tMicroPwr (3047) 
MP7S12DIT tMicrePwr (3047) 


SxSPDT CMOS 2S0 


t Intersil 
Intersil 
t Siliconix 
Siliconix 


DG190A 

t Intersil 


DG190B 

Intersil 


IH190M 

t Intersil 


AM190 

t National 


0G19(M 

t SillCMix 

(3078) 

0G190A 

t Intersil 


DG190B 

Intersil 


IH190M 

t Intersil 


AM190 

t National 


DG190A 

t Siliconix 


081908 

SIHcmIx 

(3078) 

AM290 

National 


0G190B 

Siliconix 


AM290 

National 


AM191 

t National 


0G191A 

t Intersil 


IH191M 

t Intersil 


08191A 

tSiUcooix 

(3078) 

HHHH 

0G191A 

t Intersil 


IH191M 

t Intersil 


DG191A 

t Siliconix 


DG1916 

Intersil 


IH191C 

Intersil 


AM291 

National 


081910 

SIHcmIx 

(3078) 

DG191B 

Intersil 


IH191C 

Intersil 


AM291 

National 


0G191B 

Siliconix 


TL191M 

tTI 



■J 5 4xSP0T tor 0/A (current switch) 

NPN - -10 to -3 


‘ixsru I lor u/a 

CMOS 100 


20 4xSPDT CMOS 


JFET 35 


NMOS - 


lOxSPOTforO/A 

NMOS 


2xOPST Common Output 

PMOS 100-450 ±10 

125-500 ± 10 


200-600 ±10 


2X0PST CMOS 35 
45 


: 15 ULN-2140A Sprague 

LILS-2140H t Sprague 


A07519J AO 


MCi4551BA t Motorola 
MC14551BC Motorola 


-15,5 IHCS310 


DG5 


HyComp 

tSIllcaBtx (3082) 85 
Siliconix (3082) 
SIHconlx (3082) 


CDA11-S12 TeledyneC 
C0A11 TeledyneC 


oesreA tsiiicmix 

DG516B SillCMix 

0G516C SillCMix 


DG384AA f SillCMix 
0838448 SillCMix 

D6384AC SillCMix 


IH5044N tiatenil 
IH5144C litMSil 

IH5144M tintanil 
DG5044A t SillCMix 
D6S044C SIHconlx 


HI5044-2 

t Harris 

HI5044-5 

Harris 


(3082) 90 

(3082) 

(3082) 

(3079) 

(3079) 

(3079) 95 

(3021) 

(3028) 

(3028) 

(3079) 

(3079) 100 


tSINcMix (3078) 
SWcoiix (3078) 


CDA29A t TeledyneC 


F4053BC Fairchild 

F4053BM t Fairchild 
H014053B Hitachi 

MC14053BA f Motorola 
MC140538C Motorola 
n9C54HC4053 'j' motorola 
MC54HC4335t Motorola 
MC74HC4053 Motorola 

(Continued) 


OT’ means four terminals with a pair of normally open and normally closed contacts. 


-20,10,5 DGM122A 
-20,10,5 DGM122B 


-20,10,5 AH0019 
AH0019C 


±15,5 IHS049M 

±15,5 IH5049C 

± 15,5 IH5145M 

± 15 HI302 

mm 

HI384 

DG302A 

DG302AA 

DG302AB 

DG302AC 

D6302B 

DG302C 

OSSOSM 

D63(ffiAB 

BG3BMC 


t Siliconix 105 

Siliconix 

t National 

National 

tlotonil (3021) 

lotorsll (3021) 110 

tiBlorsil (3028) 

Harris (2872) 

Harris (2872) 

Harris (2877) 

t SillCMix (3079) 115 

t SillCMix (3079) 

SillCMix (3079) 

SillCMix (3079) 

SillCMix (3079) 

SlllMOlx (3079) 120 

t SillCMix (3G79) 

SillCMix (3079) 

SIHcmIx (3079) 

(Continued) 
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1C MASTER 


INTERFACE-Analog Switches (Cont’d) 


ON Analog 

Switch Resistance Signal 

Function Type 25°C,fl Range V 


Switches with Drivers 


2XDPST CMOS 50 ±15 


Supply 

Voltage, 

V Device 


75 

+ ' 


+ ' 

+ 

80 

+ ' 


10 to 15 ±15,5 


7.5 to 15 

±15,5 

10 to 15 

±15,5 


t Military Temperature Range ( - 55° to 125°C) 


2620 


ON Analog 

Switch Resistance Signal 

Line Function Type 25°C,Q Range V 


(Cont’d) 


( 

Cont'd) 

DG384B 

Sllicaaix 

(3079) 

06384C 

Siliceaix 

(3079) 

HI5049-2 

t Harris 

(2882) 

HI5049-5 

Harris 

(2882) 

0650454 

tSillcaalx 

(3079) 

0G5045C 

Siliceaix 

(3079) 

IH5145C 

latarsil 

(3028) 

IH5045M 

tlalsrsll 

(3021) 

HI5045-2 

t Harris 

(2882) 

HI5045-5 

Harris 

(2882) 

IH5045C 

latarsil 

(3021) 

DG183A 

t Intersil 


DG183B 

Intersil 


06183A 

tSIliesaix 

(3079) 

06183B 

Sillcaalx 

(3079) 


t Intersil 
Intersil 
t Siliconix 
Siliconix 


t Intersil 
t National 
National 

tSIllcmix (3079) 


t Intersil 
t National 
National 


3xDPST Common Output 

PMOS 100-450 ±10 


DG184A t Intersil 

IH184M t Intersfl 

AM184 t National 35 

D6184A tSIllCMU (3079) 

DG184A t Intersil 

IH184M t Intersil 

AM 184 t National 

Siliconix 40 

DG129A t Intersil 

AH0129 t National 

AH012dC National 

DS129A tSIHcwIx (3079) 

DG429A Intersil 45 

DG184B Intersil 

IH184C Intersil 

061848 Sllleealx (3079) 

AM284 National 

DG184B Intersil 50 

IH184C Intersil 

DG184B Siliconix 

AM284 National 

DG154A t Intersil 

AH0154 t National 55 

AH0154C National 

DG154A tSMcealx (3079) 

D6129B Sllicealx (3079) 

CS4R101A t TeledyneC 
AM185 t National 60 

DG185A t Intersil 

(Continued) 


* Typical Value 

BsM face Mleatu iMItleiil data Is pravIdMl aa tia paga aatad. 


Device 

Source 



( 

Cont'd) 

IH185M 

t Intersil 


0G185A 

t Siliconix 

(3079) 

AM 185 

t National 


DG185A 

t Intersil 


IH185M 

t Intersil 


D6185A 

t Siliconix 


DG426A 

Intersil 


06126A 

t Intersil 


AH0126 

t National 


AH0126 

C National 


0G126A 

tSillcaalx 

(3079) 

DG185B 

Intersil 


IH185C 

Intersil 


AM285 

National 


061858 

Siliconix 

(3079) 

DG185B 

Intersil 


IH185C 

Intersil 


AM285 

National 


DG185B 

Siliconix 


D6154B 

Intersil 


DG454A 

Intersil 


061540 

Sillcaalx 

(3079) 


Sillcaalx 

(3079) 

TL185M 

tTI 


TL185C 

Tl 


TL185I 

Tl 


06284A 

tSillcaalx 

(3079) 

062840 

SIHcoalx 

(3079) 

DG120 

t Intersil 


DG121 

t Intersil 


Hi5046A-2 t Harris 

(2882) 

HI5046A-5 Harris 

(2882) 

IH5046I 

1 tIaliTail 

(3021) 

HI5046-2 t Harris 

(2882) 

Hi5046-5 Harris 

(2882) 

IH5046( 

latarell 

(3021) 

DG145A 

t Intersil 


AH0145 

t National 


AH0145 

!} National 


06145A 

tSillcaalx 

(3079) 

DG163A 

t Intersil 


AH0163 

t National 


AH0163 

National 


06163A 

tSillcaalx 

(3079) 

DG445A 

Intersil 


061450 

Siliconix 

(3079) 

DG163B 

Intersil 


DG463A 

Intersil 


061630 

Sillcaalx 

(3079) 

0G139A 

t Intersil 


AH0139 

t National 


AH0139I 

National 


06139A 

tSillcaalx 

(3079) 

DG439A 

Intersil 


DG164A 

t Intersil 


AH0164 

t National 


AH0164I 

National 


08164A 

tSillcaalx 

(3079) 


Sillcaalx 

(3079) 

DG442A 

Intersil 


DG142A 

t Intersil 



(Continued) 
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INTERFACE-Analog Switches (Cont’d) 


ON Analog 

Resistance Sgnai 


Siwly 

Voltage, 


1 Function Type 25'‘C, Q Range V V E)evice Source 

Switches with Drivers 

(Cont’d) 


(Coitt’d) 

AH0142 t National 

AH0142C National 

DG142A tSIliceilx (3079) 


0G164B Intersil 

DG464A Intersil 

D61648 SINesflix (3079) 

±10 -18,12 

061429 SiHeeaix (3079) 

DPDT PMOS 200^ ±10 -20,10,5 

AH0014 t National 

AH0014C National 

2XDPDT PMOS 150-1000 OtO-18 -(5-21) 

TDA1195 Siemens 

DP4T with Followers 

TOA1029 Signetics 

4xSPST Var. Comb, of Normally On/Off, with Disabie 

FET 80, ±10 ±15 

100 ±10 ±15 

SW-06B t PMI 

SW-06F PMI 

150 ±10 ±15 

SW-06G PMI 

4)«PST FET BO ±10 ±15 

SW-201B t PMi 

SW-202B t PMI 


mmm 

1 

1 

SW-201G PMI 

4PDTforO/A 

PNP 10 ±10 ±15,5 

CDA28A t TeledyneC 


HIS047A-2 t Harris (2882) 

Hi5047A-5 Harris (2882) 


iH5047M tiit«rail (3021) 

HIS047-2 tHxTis (2882) 

HI5047-S Harris (2882) 


iH5047C iatarsil (3021) 

Switches without Drivers 


SPST JFET 30 ±10 

50 ±15 

AM 1000 t National 

AM1001 t National 

100 0to(Orive-4) 

IH5037C Intersil 

IH5037M t Intersil 

±0.2 

IH5021C t Intersil 

IH5021M t Intersil 

IH5023C Intersil 

IH5023M t Intersil 

±10 

AM1002 t National 

150 0 to (Drive-4) 

IH5038C Intersil 

IH5038M t Intersil 

±0.2 

IH5(^C Intersil 

IH5022M t Intersil 

IH5024C Intersil 

IH5024M t Intersil 

2xSPST Common Output 

JFET 100 0 to (Drive-4) 

IH5035C Intersil 

IH5035M t Intersil 

±0.2 

iHS019C Intersil 

inSCISm t intersii 

150 0 to (Drive-4) 

IH5034C Intersil 

IH5034M t Intersil 

±0.2 

IH5018C Intersil 

IH5018M t Intersil 

2xSPST JFET 100 0 to (Drive-4) 

IH5033C Intersii 

IH5033M t Intersil 

±0.2 

IH5017C Intersil 

IH5017M t IntersH 

150 0 to (Drive-4) 

IH5036C Intersil 

IH5036M t intersii 

±0.2 

IH5020C Intersii 

IH5020M t Intersil 


Switch 

Function Type 

ON 

Resistance 
25'’C, Q 

Analog Supply 

Signal Voltage, 

Range V V 

Device 

Source 


Line 

1 3xSPST Common Output 






JFET 

100 

0 to (Drive-4) 

iH6029C 

Intersil 






IH5029M 

t Intersil 





±05 

IH5013C 

Intersil 


60 




IH5013M 

t Intersil 




150 

0 to (Drive-4) 

IH5030C 

Intersil 






IH5030M 

t Intersil 





±05 

IH5014C 

Intersil 






IH5014M 

t Intersil 


65 

3xSPST JFET 

100 

0 to (Drive-4) 

IH5031C 

Intersil 






IH5031M 

t Intersil 





±0.2 

IH5015C 

Intersil 






IH5015M 

t Intersil 




150 

0 to (Drive-4) 

iH5032C 

Intersil 


70 




IH5032M 

t Intersil 





±0.2 

IH5016C 

Intersil 






IH5016M 

t Intersil 



PMOS 

200-600 


MM455 

t Intersil 






MM555 

Intersil 


75 

4xSPST Common Output 






JrcT 

— 


G129 

Intersil 






G130 

t Intersil 






G131 

t Intersil 






G132 

t Intersil 






G1350 

Intersil 


80 




G1360 

Intersil 




100 

0 to (Drive-4) 

IH5025C 

Intersil 






IH5025M 

t Intersil 





±05 

IH5009C 

Intersil 






IH500gM 

t Intersil 


85 




AH5009C 

National 






AM9709C 

National 






AM97C09 

National 




150 

0 to (Drive-4) 

IK5026C 

intersii 






IH5Q26M 

t Intersil 


90 



±05 

IH5010C 

Intersil 






IH5010M 

t Intersil 






AH5010C 

National 






AM9710C 

National 






AM97C10C 

National 


95 

PMOS 

— 


G124 

Intersil 






MM451 

t Intersil 






MM551 

Intersil 



4xSPST Two Outputs 






JFET 

— 


G123 

Intersil 



PMOS 

- 


G123A 

tSincoalx 

(3080) 

100 




61238 

Sllleooix 

(3080) 


4xSPST JFET 

— 


G125 

t Intersil 






G126 

t Intersil 






G127 

t Intersil 






G128 

t intersii 


105 




G1330 

Intersil 






G1340 

Intersil 




100 

0 to (Drive-4) 

IH5027C 

Intersil 






IH5027M 

t Intersil 





±0.2 

IH5011C 

Intersil 


110 




IH5011M 

t Intersil 






AH5011C 

National 






AM9711C 

National 






AM97C11C 

National 




150 

0 to (Drive-4) 

IH5028C 

Intersil 


115 




iH5028M 

t Intersil 





±0.2 

IH5012C 

Intersil 






IH5012M 

t Intersil 






AH5012C 

National 






AM9712C 

National 


120 




AM97C12C 

National 







(Continued) 




20 


25 


30 


35 


40 


50 


55 



or means four terminals wth a pair of normally open and normally closed contacts. 
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IC MASTER 


INTERFACE-Analog Switches (Cont’d) 


ON Analog Supgiy 

Switch Resistance Signal Voltage, 

Function Type 25°C, Q Range V V 


Switches without Drivers 


PMOS 200-600 


SxSPST Common Output plus Output Switch 
PMOS - 


ON Analog 

Switch Resistance Signal 

Line Function Type 25°C,0 Range V 


(Cont’d) 


(Cont’d) 


MM452 t Intersil 
MM552 Intersil 


SxSPST Common Output 
PMOS - 


SxSPST Common Output 
PMOS - 


t Intersil 
Intersil 
t Siliconix 
SHiconix 


AM2009 t National 
AM2009C National 


2xDPST Common Output 
PMOS - 


Multiplexers 


4 channel. See Switches 4xSPST 


Crosspoint Switches 


270 ±7.5 


tSiUcMlx (3080) 
SIHcoilx (3080) 
tSIHcMlx (3080) 


SxOPST Common Output 



■■ 

PMOS - 

G119A 

t Intersil 



G119B 

Intersil 



611BA 

tSlllcMte 

(3080) 


61 IBB 

Sllleaalx 

(3080) 

Drivers 

- 

High Cunent Switch (to drive power transistor 
switches) 

SG1629 

tSiliconG 



SG3629 

SiliconG 


Pulse Width Modulator, Switch Driver 

PWM125 

Slllcaoix 

(3081) 


Pini127 

SWesiix 

(3081) 


PWII25 

SiliCMlX 

(3081) 


PWS27 

SUteMix 

(3081) 

2 Channel 

D112C 

Intersil 



D112M 

t Intersil 



D113C 

Intersil 



0113M 

t Intersil 



D120C 

Intersil 



D120M 

t Intersil 



D121C 

Intersil 



D121M 

t Intersil 



D139A 

t Siliconix 



D139B 

Siliconix 



D139C 

Siiiconix 


4 Channel 

0129 

Intersil 



0129A 

tSIHcoMx 

(3080) 


BISBB 

SHicealx 

(3080) 


D488 

SIHeaoIx 

(3080) 


SI7250 

SHIcwiix 

(3080) 

6 Channel 

0123C 

Intersil 



D123M 

t Intersil 



0125C 

Intersil 



D125M 

t Intersil 



D123A 

t Siliconix 



D123B 

Siliconix 



0125A 

tSilicaaix 

(3080) 


D125B 

SiHcanlx 

(3080) 


CDR125A 

tTeledyneC 





MC142100 

MC14S100 

MC3416 

RC4444 

RM4444 

CD22100 

CD22101 

CD22102 

EFB7310 

Motorola (3536) 

Motorola (3536) 

Motorola (3060) 

Raytheon 
t Raytheon 

RCA (840) 

RCA (840) 

RCA (840) 

Thomson-CSF 

MP7502S 

tMicroPwr 

(3047) 

MP7509S 

tMIcroPwr 

(3047) 

MVD-409 

Ratal 

(2864) 

MVD-40gM 

tOatol 

(2864) 

MC14529BA t Motorola 


MC14529BC 

Motorola 


CD4529BC 

National 


C045296M 

t National 


F4052BC 

Fairchild 


F4052BM 

t Fairchild 


HD14052B 

Hitachi 


MC14052BA f Motorola 


MC14052BC 

Motorola 


MC54HC4052t Motorola 


MC54HC4352t Motorola 


MC74HC4052 Motorola 


MC74HC4352 Motorola 


CD4052BC 

National 


CD4052BM 

t National 


NN4052B 

tPuasoole 

(828) 

NN74HC4052 Paaaaatic 

(831) 

CD4052B 

tRCA 

(839) 

CD4052BE 

RCA 

(839) 

CD74HC4052 RCA 

(843) 

HCC4(I52B 

tSGS 


HCF4052B 

SGS 


883/4052B 

tsss 


SCL4052B 

sss 


CM4052B 

t Solitron 


CM4052BE 

Solitron 


TC4052B 

Toshiba 


AD7502J 

AO 

(2841) 

AD7502K 

AD 

(2841) 

AD7502S 

tAD 

(2841) 

HI509-2 

t Harris 

(2893) 

HI509-S 

Harris 

(2893) 

IH6208M 

tlRlorsll 

mm 

MP7502J 

MIeraPwr 

(3047) 

MP7502K 

MIcroPwr 

(3047) 

MP750gj 

MIcroPwr 

(3047) 

MP7S0gK 

MIcroPwr 

(3047) 

IH6208C 

lalorsll 

(3039) 

HI1828A-2 

t Harris 

(2903) 

HI1828A-5 

Harris 

(2903) 

D6506AA 

tSIllcoaix 

(3082) 

DG509AA 

tSIllCOBiX 

(3082) 




SIIICIMiX 

SIHcoilx 

Slllculx 

Sillcmix 


Barr-Bnwi 


t Hints 
Hants 


(3082) 
(3082) 
(3082) 115 
(3082) 
(2850) 


litOfSlI (3032) 

(Continued) 


t Military Temperature Range (-55° to 12S°C) 


* Typical Value 

BiU face lailcatas iMItlaiil data Is prevIM ei tka page lalai. 
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1C MASTER 

INTERF ACE-Analog to Digital Converters (Cont’d) 



(Cont’d) 


TDC1002 

TRW-L8I 

(Cont’d) 

(3704) 

A0C-825MC 

Dalai 

(2860) 


CEJ 

m 


(3303) 


(2839) 


MNS100 MIcrtiM (3043) 


tMieraNit (3043) 


AM6108 


AM6U8 


HAS-0802 


MN5100H tMleraHtt (3043) 


ADC0820B National 


ADC541B-8 tHybridSys 


ADC541C-8 HybridSys 


ADC542B-8 f HybridSys 


ADC542C-8 

HybridSys 


MN5140 

MIcraNat 

(3043) 

MN5140H 

tMIcraNat 

(3043) 

liN5141 

MIcraNat 

(3043) 

MN5141H 

tMIcraNat 

(3043) 

MNS142 

MIcraNat 

(3043) 

MII5142H 

tMIcraNat 

(3043) 

MN5143 

MIcraNat 

(3043) 

MN5143H 

tMIcraNat 

(3043) 

MNS130 

MIcraNat 

(3043) 

MN5130H 

tMIcraNat 

(3043) 

HNS131 

MIcraNat 

(3043) 

liN5131H 

tMImHat 

(3043) 

MNS132 

MIcraNat 

(3043) 

MN5132H 

tMIcraNat 

(3943) 

MN5133 

MIcraNat 

(3043) 

MN5133H 

tMIcraNat 

(3043) 


MIcraNat 

(3043) 

HSADC82 

HybridSys 


ADC83A 

Burr-Brown 


MN5120 

MIcraNat 

(3043) 

MII5120H 

tMIcraNat 

(3043) 

MN5121 

MIcraNat 

(3043) 

MN5121H 

tMIcraNat 

(3043) 

MN5122 

MIcraNat 

(3043) 

MN5122H 

tMIcraNat 

(3043) 

MN5123 

MicraM 

(3043) 

MN5123H 

tMIcraNat 

(3043) 

ZN437E 

Ferranti 


ZN437J 

t Ferranti 


TLC540 

Tl (541.3103) 

ZN44aE 

Ferranti 


ZN448E-8E 

Ferranti 


ZN448J 

t Ferranti 


AD7574B 


(2838) 

AD7574K 


(2838) 

AD7574T 

tAD 

(2838) 

MP75748 

MlcraPwr 

(304S) 

MP7574K 

MIcraPwr 

(3046) 

MP7574T 

MlcraPwr 

(3046) 

ZN427E-8 

Ferranti 


ZN427J-8 

t Ferranti 

(Continued) 


t Military Temperature Range (-55° to 125°C) 


* Typical Value 

BoW face iadlealas aUltlaaal data la praaidad as tin paga aatad. 
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MASTER SELECTION GUIDE 


INTERFACE-Analog to Digital Converters (Cont’d) 



Linear- 

Conver- 

Powrer 




Compi. 

CTC or 












ity 

Sion Time 

Dis. 


Off. 

Compl. 

Off. 

2's 

Sign. 



Int- 







Bits 

Error 

±'4LSB 

mW 

Bin. 

Bin. 

Bin. 

Bin. 

Compi. 

Magn. 

Mux. 


egra 

tnt. 

Par. 

Ser. 




Res. 

±LSB 

mS 

(max.) 

Output 

Output 

Output 

Output 

Output 

Output 

In. 

S&H 

ting 

Ref. 

Out 

Out 

Device 

Source 

Line 


Binary Output 


(Qont’d) 




(Cont’d) 

NE5034 


Sigaetics 

(3609) 

AD673J 


(2838) 

AD673S 


AD 

(2838) 

AD7570J 


AD 


MP7570J 


MieroPwr 

(3046) 

ADC0844B 


Natloail 

(3537) 

AD570J 

mm 

(2838) 

AD57(» 

J 

AO 

(2838) 

MCE570J 


MCE 


MCE570S 

tMCE 


TDC10Z5 

t 

TRW-LSI 




(3704.3705) 

AD8681L 


AD 


A0C0831B 


National 


ADC0832B 


National 


ADC0833B 


National 


ADC0834B 


National 


ADC08386 


National 


ADC0808 


National 


ADC0816C 


National 


ADC0816 

t National 


ADC0808 


Tl 


ADC-830 


OaM 

(2863) 



MIcreNat 

(3043) 

MN5065H 

J 

MIcroNtt 

(3043) 



MIcreNat 

(3043) 

MN5066H 

J 

MIcraNat 

(3043) 

M&W52 


Fujitsu 


ADC0802 

J 

latersll 

(2993) 

ADC0802C 


latersil 

(2993) 


— 




J 

latersll 

(2993) 

ADCQ803C 


latersll 

(2993) 

A0C0802 

t National 


ADC0802C 


National 


ADC0803C 


National 


MK50808 


Mostek 


MK50816 


Mostek 


TL530 


Tl 


TL532 


Tl 


4140 


TeledyneP 


14143 


TeledyneP 


i4143-01 f TstedynsP 

A0C-EK8B 

OaM (2882) 

TSC8700 


TeledyneS 


TSC8703 


TeledyneS 


A0C-ET8BM 

tDiM 

(2862) 

ADC-ET8BC 


Dalai 

(2862) 

AD7574A 

mm 

(2838) 

AD7574J 


(2838) 

AD7574S 

tAD 

(2838) 

MP7574A 

fMIcrePwr 

(3046) 

MP7574J 


MleraParr 

(3046) 

MP7S74S 

tMicrePwr 

(3046) 



(Continued) 


Bin.— Binary 
Off.-Offset 


Compl.— Comptementary 
Magn.— Magnitude 


CTC— Compl. 2’s Compl. 
Int. Ref.— Internal Reference 


Mux. In— Multiplexed Inputs 
S&H— Sample and Hold 


1C MASTER 1984 


Par. Out— Parallel Output 
Ser. Out— Serial Output 
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INTERFACE 


1C MASTER 


INTERF ACE-Analog to Digital Converters (Cont’d) 






8(D/A. A/D, with counter) 
1/2 500 

150 

8 (video digital converter) 

1/2 0.05 

1320 

9 1/2 1 

500* 

9 (video A/D converter) 

1/2 0.02 

2500 




(Cont’d) 

AD7581K 

(Cont'd) 

AO (2838) 

SI520 

Silleoalx (3083) 

TL520 

Tt 

ADC0820C 

National 

HS5131B . 

HS5131C 

— - - 

t HybridSys 
HybridSys 

ZN449E-8 

ODC 

ZN449J-8 

tDDC 

A0C-847A 

Oatal (2863) 

ZN449E 

Ferranti 

ZN449J 

t Ferranti 

TLC541 

Tl (541.3103) 

ADC0831C 

National 

ADC0832C 

National 

ADC0833C 

National 

ADC0834C 

National 

ADC0838C 

National 

ADC0844B 

National 

TL521 

Tl 

ADC0809C 

National 

ADC0817 

National 

ADG0804 

tiatarall (2993) 

ADC0804C 

latanll (2993) 

ADC0804C 

National 

AOC0805C 

National 

AOC0804C 

Tl 

mPDTOOI 

NEC 

TL531 

Tl 

TL533 

Tl 

TC5091 

Toshiba 

TC5090 

Toshiba 

ADC0800P 

t National 

ADCX)800PC 

National 

MB4053 

Fujitsu 

M 

Birr-Bran (2849) 


Birr-Bren (2849) 

MC 14444 

Motorola 

AD7583K 

AO 

MC 14443 

Motorola 

MC 14447 

Motorola 

MA9708C 

Fairchild 

mA9708M 

t Fairchild 

MB4053 

Fujitsu 

ADC-MC8BC 

Oitel (2862) 

ADC-MCSBM tO*M (2862) 

TDC1048 

TRW-LSI 

ZN433BJ-9 

tDDC 

ZN433CJ-9 

tDDC 

ZN433J-9 

tDDC' 

TDC1019J 

TBW-LSI (3704) 


t Military Temperature Range (-55° to 125°C) 

2628 


* Typical Value 

BeU face iiBIcales lUltlanl Beta it pravIM oa tla page aataB. 
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MASTER SELECTION GUIDE 


INTERFACE-Anaiog to Digital Converters (Cont’d) 



Linear- 

Conver- 

Power 




Compl. 

CTC or 












ity 

Sion Time 

Dis. 


Off. 

Compl. 

Off. 

2’s 

Sign. 



Int- 







Bits 

Error 

±'/!LSB 

mW 

Bin. 

Bin. 

Bin. 

Bin. 

Compl. 

Magn. 

Mux. 


egra 

Int. 

Par. 

Ser. 




Res. 

±LSB 

#iS 

(max.) 

Output 

Output 

Output 

Output 

Output 

Output 

In. 

S&H 

ting 

Ref. 

Out 

Out 

Device 

Source 

Line 


Binary Output 


8 1/2 


Bin.— Binary 
Off. -Offset 


17 300 

30 




louu 

25 



(Qont’d) 

NE5034 

SIgiatics 

(Cont’d) 

(3609) 

AD673J 


(2838) 

AD673S fAD (2838) 

AD7570J 

AD 


MP7570J 

MIcroPwr 

(3046) 

ADC08448 

Natleail 

(3537) 

ADS70J 

AD 

(2838) 

A0570S 

tAO 

(2838) 

MCE570J 

MCE 


MCE570S 

tMCE 


TDC1025 

fTRW-LSI 

(3704.3705) 

AD6581L 

AD 


A0C0831B 

National 


ADC8S32B 

National 


ADC0833B 

National 


AOC0834B 

National 


ADC0838B 

National 


AOC0808 

National 


ADC0816C 

National 


ADC0816 

t National 


ADC0808 

Tl 


ADC-830 

IMM 

(2863) 


MierolM 

(3043) 

|mN5065H 

tMIcnIM 

(3043) 

fW!— 

MieroNet 

(3043) 

MIIS066H 

fMIcroNet 

(3043) 

MB4052 

Fujitsu 


ADC0802 

tialarsll 

(2993) 

ADC0802C 

l■t•rsil 

(2993) 

ADC0803 

tiitersll 

(2993) 

ADC0803C 

litersll 

(2993) 

ADC0802 

t National 


ADC0802C 

National 


ADC08(»C 

National 


MK50808 

Mostek 


MK50816 

Mostek 


TL530 

Tl 


TL532 

Tl 


4140 

TeledyneP 


4143 

TeledyneP 


4143-01 

t TeledyneP 


A0C-EK8B 

■w 

(2862) 

TSC8700 

TetedyneS 


TSC8703 

Teledyn^ 


ADC-ET8BM 

fOaM 

(2862) 

ADC-ET8BC 

Oitel 

(2862) 

AD7574A 

RlHi 

(2838) 

AD7S74J 


(2838) 

AD7574S 

fAD 

(2838) 

MP7S74A 

fMIcraPwr 

(3046) 

MP7574J 

MierePwr 

(3046) 

MP7574S 

tMleraPw (3046) 

(Continued) 


Compl.— Complementary 
Magn.-Magnitude 


CTC— Compl. 2’s Compl. 
Int Ref.— Internal Reference 


Mux. In— Multiplexed inputs 
S&H— Sample and Hold 


1C MASTER 1984 


Par. Out— Parallel Output 
Ser. Out— Serial Output 
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INTERFACE 


1C MASTER 


INTERF ACE-Analog to Digital Converters (Cont’d) 



Binary Output 






8 (D/A, A/D, with counter) 
1/2 500 

150 

8 (video digital converter) 

1/2 0.05 

1320 

9 1/2 1 

500* 

9 (Video A/D converter) 

1/2 0.02 

2500 



t Military Temperature Range (-55° to 125°C) 

2628 


* Typical Value 

Bold face lidleales idditleni data la provided m tka pag* ■•M- 


(Cont’d) 

AD7581K 

AD 

(Cont’d) 

(2838) 

SI520 

Sillceaix 

(3083) 

TL520 

Tl 


ADC0820C 

National 


HS5131B . 

t HybridSys 


HS5131C 

HybridSys 


ZN449E-8 

DDC 


ZN449J-8 

tDDC 


ADC-847A 


(2863) 

ZN449E 

Ferranti 


ZN449J 

t Ferranti 


T1.C541 

Tl (541.3103) 

ADC0831C 

National 


ADC0832C 

National 


ADC0833C 

National 


ADC0834C 

National 


ADC0838C 

National 


ADC0844B 

National 


TL521 

Tl 


ADC0809C 

National 


ADC0817 

National 


ASC0804 

t letsrsl! 

(2993) 

ADC0fi04C 

latarall 

(2993) 

ADC0804C 

National 


AOC0805C 

National 


ADC0804C 

Tl 


mPD7001 

NEC 


TL531 

Tl 


TL533 

Tl 


TC5091 

Toshiba 


TC5090 

Toshiba 


ADC0800P 

t National 


ADC0800PC 

National 


MB4053 

Fujitsu 


m 

Borr-Brow* (2B49) 

nSMM 

Borr-Browo (2B49) 

MC14444 

Motorola 


AD7583K 

AD 


MC14443 

Motorola 


MC14447 

Motorola 


mA9708C 

Fairchild 


^9708M 

t Fairchild 




ADC-MC8BC 

Dotol 

(2862) 


uSSHillSISI 

TDC1048 

TRW-LSI 


ZN433BJ-9 

tDDC 


ZN433CJ-9 

tDDC 


ZN433J-9 

tDDC 


TDC1019J 

TRW-LSI 

(3704) 


®IC MASTER 1984 



































































MASTER SELECTION GUIDE 


INTERFACE-Analog to Digital Converters (Cont’d) 



Linear- 

Conver- 

Power 




Compi. 

CTC or 












ity 

sion Time 

Dis. 


Off. 

Compi. 

Off. 

2's . 

Sign. 



Int- 







Bits 

Error 

±14LSB 

mW 

Bin. 

Bin. 

Bin. 

Bin. 

Compi. 

Magn. 

Mux. 


egra 

Int 

Par. 

Ser. 




Res. , 

±LSB 

iiS 

(max.) 

Output 

Output 

Output 

Output 

Output 

Output 

In. 

S&H 

ting 

Ref. 

Out 

Out 

Device 

Source 

Line 


Binary Output 


(Confd) 


liAS-1202 


ADC-81 6MC DaM 


ADC-816MM tDital 


ADC-856C Dim 


ZN433BJ-10 Ferranti 


ZN433CJ-10 Ferranti 


ZN433J-10 t Ferranti 


ZN433CK-10 DDC 


ZN433K-10 DDC 


HAS-1002 


ADC-826MC DaM 


ADC-826MM fDiM 


ADS79B 


AD579K 


ADS79T tAD 


AD579J AD 


MNS240-10 MicraNat 


DDC-5240-10tDDC 


(2839) 

(2860) 

(2860) 

(2839) 

(2839) 15 

(2839) 

(2839) 

(3043) 


i 1100 



X 

X 

X 





\mm 

X 

X 

ADC-84-10 


(2862) 

20 




^IDI 

X 

X 





ti: 

X 

X 

ADC-85C-10 

Dim 

(2862) 



DDCADC87-10 DDC 


DDCA0C85-10 DDC 


ailA0C84-10 aienlM 


MNAOraS-IOtlHenlM 


ADC-87-10 Oatel 


(3043) 
(3043) 25 


ADC84K-10 

Barr-Brewi (2848) 

ADA0C8S-10 

AD (2839) 

ADC85-10 

Barr-Brcwa (2848) 

AD573K 

Air (2832.2838) 

AD573S 

tAD (2832.2838) 

ZN442E 

Ferranti 

ZN442J 

t Ferranti 

ZN432BJ-10 

Ferranti 

ZN432CJ-10 

Ferranti 

ZN432E-10 

Ferranti 

ZN432J-10 

t Ferranti 

ZN432CK-10 

DDC 

ZN432K-10 

DDC 


AD571K 

AO 

/xA571K 

Fairchild 

/iA571T 

Fairchild 

AD7573K 

AD (2835.2838) 

AD7573T 

tAD (2835.2838) 

AD7570L 

AD 

IIP7S70L 

HIciMMr (3046) 

4144 

TeledyneP 

A0G-EK10B 

DaM (2862) 

TSC8701 

TeledyneS 

TSC8704 

TeledyneS 

ADC-ET108M tDaM (2862) | 

ADG-ET10BC 

Dim (2862) 

(Continued) 


Bin.— Binary 
Off. -Offset 


CompI— Complementary 
Ma 0 n.-Magnitude 


CTC— CompI. 2’s CompI. 
Int. Ref.— Internal Reference 


Mux. In— Multiplexed Inputs 
S&H— Sample and Hold 


Par. Out— Parallel Output 
Ser. Out— Serial Output 


«IC MASTER 1984 
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Master Selection Guide 


1C MASTER 


INTERF ACE-Analog to Digital Converters (Cont’d) 


Linear- Conver- Power Compl. CTC or 

ity skmTime Ois. Off. Compl. Off. 2's Sign. 

Bits Error ±%LSB mW Bin. Bin. Bin. Bin. Compl. Magn. Mux. 

Res. ±LS6 i£ (max.) Output Output Output Output Output Output In. 


Binary Output 


10 Plus Sign 



V2 

80 


1 

80 

— 

11 1 

15 

500 


Device 

Source 

(Cont’d) 

AD573J 

(Cont'd) 

AD (2832.2838) 

AD571J 

AD 

AD571S 

tAD 

MCE571J 

MCE 

MCE571S 

tMCE 

mA571J 

Fairchild 

/rA571S 

Fairchild 

AD7573J 

AD (2835.2838) 

AD7573S 

tAD (2835.2838) 

ADC1001C 

National 

ADC1021C 

National 

AD7571K 

AD (2834.2838) 

AD7571T 

tAD (2834.2838) 

AD7571J 

AD (2834.2838) 

A07S71S 

tAD (2834.2838) 

HSS74J 

HybridSys (2981) 

HSS74S 

tHyfcridSys (2981) 

MP2316 

Analogic 

MP2321 

Analogic 

DAS5712 

Intech 

0^91 

tMIcreNat (3043) 

iAH8022 

Analogic 

[EESB 

MicreNet (3043) 

Em 

Dirr-Brswi (2848) 

ADH-8516-12 

DDC 

ADC-81 7MC 

Data) (2860) 


lUULLlia 

inEE 


tMIcroNat (3043) 


ADC00401 DDC ] 

ADC-81 OMC Dalai 

(2860) 

ADC-810MM tDatal 

(2860) 


HAS-1202 


AD578L 


ADC-827MM tD>tal 

(2860) 

ADC60-12 

Barr-Brawa (2848) 

ADC-81 INC 

Dalai 

(2860) 


I MiIrg.lil'I'KIinnl 


AD5240K 


AD5240S 


MN5240-12 MtorolHt (3043) 


DDC-5240-12t DDC 


ADH-8586-12t DDC 


AD578J 


MNADC84-12 

MleraNal 

(3043) 

MIUDC85-12 

MieroNat 

(3043) 


APC87/MIL tBarr^rwR (2853) 




t Military Temperature Range ( -55° to 125°C) 

2630 


* Typical Value 

BaM face lailealas iMIHaaal iata Is pravIM ea tka page i 
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MASTER SELECTION GUIDE 


INTERF ACE-Analog to Digital Converters (Cont’d) 



Linear- 

Conver- 

Power 




Compi. 

CTC or 












ity 

sion Time 

Ois. 


Off. 

Compl. 

Off. 

2's 

Sign. 



Int- 







Bits 

Error 

i^iLSB 

mW 

Bin. 

Bin. 

Bln. 

Bin. 

Compl 

Magn. 

Mux. 


egra 

Int. 

Par. 

Ser. 




Res. 

±LSB 

liS 

(max.) 

Output 

Output - 

Output 

Output 

Output 

Output 

In. 

S&H 

ting 

Ref. 

Out 

Out 

Device 

Source 

Line 


Binary Output 


(Confd) 


HMS-16MC DaM 


m 


ADC-84-12 

Datel 

(2862) 

ADC-85-12 

DaM 

(2862) 

ADC-85C-12 

DaM 

(2862) 

ADC-87-12 

Datel 


HSA0C858 

tHybriiSys 

(2983) 

HSADC85C 

HybiliSys 

(2983) 

DDCADC85-12 

ODC 


DDCADC87-12 

DDC 


ADADC84-12 

AD 

(2839) 

ADC84K-12 

Barr-Brawa (2848) | 

A0H-8585-12tDDC | 

ADADC85-12 

AD 

(2839) 

ADC85-12 

Barr-Brawa (2848) 


HI5712-5 

Harris 

(2961) 

HI5712-7 

Harris 

(2961) 

HI5712-8 

tHarrls 

(2961) 


(2981) 1 25 


ADC-5213 

DaM 

(2860) 

ADC-5213E 

DaM 

(2860) 


ADC-S214 


ADC-5214E Dalai 


ADC-S214H tD>M 


ADC-5215 


ADC-5215E DaM 


ADG-5215H fDaM 


MN5213 MIcroNat 


MN5213H 


MN5214 


MN5214H 


IrTM 


MN5610 tMicn 


ADC-5210 


ADC-5210E Dalai 


ADC-521011 tDaM 


ADC-5211 


A0C-5211E 


tMICfOlM 


MIcraNM 


tMIcrtlM 


HlerolM 


MN5215H tMIcralM 


tMIcralM 


[23 


(2860) 30 
(2860) 
(2860) 
(2860) 
(2860) 
(2860) 35 
(3043) 
(3043) 
(3043) 
(3043) 
(3043) 40 
(3043) 
(3043) 
(2860) 
(2860) 
(2860) 45 
(2860) 
(2860) 


ADC-5212 

DaM 

(2W0) 

ADC-521 2E 

DaM 

(2860) 



|aDC-5216 

DaM 

(2860)1 


rnTTi 


Bin.— Binary 
Off-Offset 


Compl. — Compiementary 
Magn.— Magnitude 


CTC— Compi. 2's Compl. 
Int Ref.— Internal Reference 


Mux. In— Multiplexed Inputs 
S&H— Sample and Hold 


ADC582B-12 fHybridSys 

(Continued) ' 


s Par. Out— Parallel Output 

d Ser. Out— Serial Output 


® 1C MASTER 1984 
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Master Selection Guide 


1C MASTER 


INTERFACE-Analog to Digital Converters (Cont’d) 


Linear- Conver- Power Compl. CTC or 

ity Sion Time Ois. Off. Compi. Off. 2's Sign. 

Bits Error ±V^LSB mW Bin. Bin. Bin. Bin. Compl. Magn. I 

Res. ± LSB mS (max.) Output Output Output Output Output Output 


Binary Output 


Device 

Source 


(Cont’d) 

ADC582C-12 

HybridSys 

(Cont'd) 

DDC-5210-1 tODC 

DDC-5211-1 tDDC 

DDC-5212-1 tDDC 

DbC-5216-1 tDDC 

DDC5210-3 

DDC 


DDC5211-3 

DDC 


DDC5212-3 

DDC 


DDC5216-3 

DDC 


MN5210 

MiereNst 

(3043) 

|mN 5210H tWcroiat 

(3043) 

|mN5211 

MIeroNat 

(3043) 

|mN 5211H tUlcralM 

(3043) 

|mN5212 

MIeraNal 

(3043) 

rMN5212H 

(3043) 


MIcreNat 

(3043) 

IMN5216H tWeniM 

(3043) 

|tP 5210 tTeledyneP | 

AD5210 

QSI 

(2838) 

A05211 

EQHI 

(2838) 

AD5212 

AD 


AD5213 

AD 

AD5214 

AO (2838) 

AD5215 

AD 


AD5216 

AD 


HS574K 

HylrldSys 

(2981) 

HS574L 

HybridSys 

(2981) 

AD/AM-822 

Analogic 


1aDC 581B-12 t HybridSys 

ADC581C-12 

HybridSys 



ADC-HX12B6C D«M 


AD574AK AD (2833,2838) 

MII574A tWIcrriW (3043) 
ADADC80-12 AD (2836) 35 

ADA0Ca0Z-12tA0 (2838) 


t Military Temperature Range (-55° to 125°C) 


2632 


* Typical Value 

8eM face liiieatas (Adltleul data la previdad aa tla paga aetad. 


A0C80A-12 

Barr-8nnn (2848) | 

A0574AT 

tAO 

(2833,2838) 

A0S74K 

AO 

(2833.2838) 

A0574L 

AO 

(2833.2838) 

A0574S 

tAO 

(2833.2838) 

A0574T 

tAO 

(2833.2838) 

A0574U 

tAO 

(2833.2838) 

MCD574K 

MCE 


MCE574L 

MCE 


MCE574S 

tMCE 


MCE574T 

tMCE 


MCE574U 

tMCE 


A0574ZL 

AO 

(2833.2838) 

AD574ZS 

tAO 

(2833.2838) 

A0S74CT 

tAO 

(2833.2838) 

(Continued) 
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MASTER SELECTION GUIDE 


INTERFACE-Analog to Digital Converters (Cont’d) 



Linear- 

Conver- 

Power 




Compi. 

CTC or 












ity 

sion Tnw 

Dis. 


OH. 

Compl. 

Off. 

2's 

Sign. 



Int- 







Bits 

Error 

±'ALSB 

mW 

Bin. 

Bin. 

Bin. 

Bin. 

Compi. 

Magn. 

Mux. 


egra 

Int. 

Par. 

Ser. 




Res. 

±LS6 

fiS 

(inax.) 

Output 

Output 

Output 

Output 

Output 

Output 

In. 

S&H 

ting 

Ref. 

Out 

Out 

Device 

Source 

Line 


Binary Output 


(Cont’d) 

AD574ZU 

(Cont’d) 

tAD (2833.2838) 

MCE574ZL 

MCE 


MCE574ZS 

tMCE 


MCE574ZT 

tMCE 


MCE574ZU 

MCE 


AD504B 


(3351) 

AD52016 

AD 


AD5201T 

tAD 


AD5202B 

AD 


AD5202T 

tAD 


AD5204T 

tAD 


AD5205B 

AO 


AD5205T 

tAD 


amm 

MicreNet 

(3043) 

!mN5203K 

tWerallii 

(3043) 


MicreNet 

(3043) 

MII5204H 

tMIcroNet 

(3043) 


MicroNet 

(3043) 

IIN5205H 

t MicreNet 

(3043) 

A0G10HT 

t Bur-Brown (2848) 

ADC10HT-1 

t Barr-Brown (2848) 

DDC-5200-1 tDDC 

D0C-5201-1 

tDDC 


ODC-5202-1 

tDDC 


DpC-5206-1 

tDDC 


DDC5200-3 

DOC 



Baa 


DOC52(»-3 

DOC 


DDC5206-3 

DDC 



MteroNat 

(3043) 

|mM5200H 

tMIcroNat 

(3043) 


MicroNnt 

(3043) 

MN5201H 

tMlernNnt 

(3043) 

MNSm 

MiemNat 

(3043) 

MNS202H 

tMleraNat 

(3043) 

MII5206 

MiernNat 

(3043) 

MII52WN 

t MteroNat 

(3043) 

A05201 

AD 


AD5202 

AO 


A05203 

AD 


AD5204 

AD 


AD5205 

AO 


A05206 

AO 


4161 

t TeledyneP 


4162 

t TeledyneP 


4163 

t TeledyneP 


4164 

t TeledyneP 


4165 

t TeledyneP 


HS5250C 

HybridSys 


HS5251C 

HybridSys 


HS5252C 

HybridSys 


HS5253C 

HybridSys 


MN5250 

MicroNet 


MN5250H 

t MicroNet 


MN5251 

MicroNet 



Bin.— Binary 
Off.-Offset 


Compl.— Comptementary 
Magn.— Magnitude 


CTC— Compl. 2’s Compl. 
Int. Ret.— Internal Reference 


Mux. In— Multiplexed Inputs 
S&H— Sample and Hold 


® 1C MASTER 1984 


(Continued) 


Par. Out— Parallel Output 
Ser. Out— Serial Output 
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Master Selection Guide 


1C MASTER 


INTERF ACE-Analog to Digital Converters (Cont’d) 


Binary Output 


2 

2700 

5 

1600* 


Device 

Source 


(Cont’d) 

MN5251H 

t MicroNet 

(Cont’d) 

MN5252 

MicroNet 


MN5252H 

t MicroNet 


MN5253 

MicroNet 


MN5253H 

t MicroNet 


MN5700 

MIcreNai 

(3043) 

|adC-HC 1ZBMC Datil 

(2860) 



(2860) 



(2862) 

mPD7002 

NEC 


4145 

TeledyneP 


ADC-EK12B 

Dltil 

(2862) 

TSC8702 

TeledyneS 


TSC8705 

TeledyneS 


ICL7109 

latirsll 

(2996) 

TSC7109BC 

TeMyaeS 

(3094) 

TSC7109C 

TiMymS 

(3094) 

TSCTIOSM 

tTelitfyMS 

(3094) 


Bnr-Brm (2848) | 

ADC1210 

t National 


ADC1210C 

National 


ADC-7109 

Datel 


ADH-8516-11 DDC 

DDC-5240-12tDDC 

AM6112 

KBi 

(3306) 

HS574T 

tHybrIASys 

(2981) 

HS574U 

tHybrMSys 

(2981) 

HI674AJ 

Harris 


HI674AS 

t Harris 


MCE574AS 

tMCE 


HIS74AJ 

Harris 

(2969) 


AD574AJ 

AD (2833.2838) 

AD574AS 

tAD (2833,2838) 

MP574J 

MicraPwr (3046) 

MP574S 

tWerePwr (3046) 

ADS74J 

AD (2833.2838) 

MCE574J 

MCE 

AD574ZJ 

AD (2833.2838) 

mim 

AD (2833.3838) 

MCE574ZJ 

MCE 

MCE574ZK 

MCE 

AD5201A 

AD 

AD5201S 

tAD 

AD5202A 

AD 

AD5202S 

tAD 

AD5204A 

AD 

AD5204S 

tAD 

AD5205A 

AD 

AD5205S 

tAD 

HS5250B 

t HybridSys 

HS5251B 

t HybridSys 

HS5252B 

t HybridSys 

HS5253B 

t HybridSys 

HI674AK 

Harris 

(Continued) 


t Military Temperature Range (-55° to 125°C) 


2634 


* Typical Value 

BtM flee liAcites ailitieni <ati is preelM m tin page aatad. 
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MASTER SELECTION GUIDE 


INTERF ACE-Analog to Digital Converters (Cont’d) 


linear- Conver- 
ity Sion Time 

Bits Error ± 'h LSB 

Res. ± LSB fiS 


Power Compl. CTCor 

Ois. Off. Compl. Off. 2's Sign. 

mW Bin. Bin. Bin. Bin. Compl. Magn. Mux. 

(max.) Output Output Output Out|Xit Output Output In. 


Binary Output 


12 Plus Sign 


12 (2 device set) 

1/2 15 


250000 40 
360 


12 (3-Digit BCD) 

1/4 1200 


Int- 
egra Int. 
S&H ting Ref. 


Device 

Source 


(Cont’d) 

HI674AL 

Harris 

(Cont’d) 

HI674AT 

t Harris 


HI674AU 

t Harris 

B 

HI574AK 

Harris 

(2969) 

HI574AL 

Harris 

(2969) 

HI574AT 

t Harris 

(2969) 

HI574AU 

t Harris 

(2969) 

MP574K 

MicroPwr 

(3046) 

MP574L 

MicrePwr 

(3046) 

MP574T 

t MicroPwr 

(3046) 

MP574U 

fMleroPwr 

(3046) 

A0C-ET12BC 

Datfl 

(2862) 

ADH-8586-10t DDC 

ADH-8585-10t DOC 

ADC1211 

t National 


ADC1211C 

National 


ADCBOA-IO 

Brnr-Browa (2848) | 

AD75fi2 

AD 

(2838) 

HS5210B 

tHyIrMSys 

(2982) 

HSS210C 

HybrMSys 

(2982) 

HS5211B 

fHybrMSys 

(2982) 

HSS211C 

HybrMSys 

(2982) 

HS5212B 

tHybrtdSys 

(2982) 

HS5212C 

HybridSys 

(2982) 

HS5213B 

fHybrldSys 

(2982) 

HS5213C 

HybridSys 

(2982) 

HS5214B 

fHybrldSys 

(2982) 

HS5214C 

HybridSys 

(2982) 

HS5215B 

fHybrldSys 

(2982) 

HSS215C 

HybrMSys 

(2982) 

HS5216B 

fHybrldSys 

(2982) 

HS5216C 

HybridSys 

(2982) 

ICL7104-12 

Intersil 


ICL8052A 

Intersil 


ADC-EK12DC 

Dalai 

(2862) 

A0€-EK120MtDiM 

(2862) 

AD2020 

AD 


MN5263 

MicroNet 


MP2713C 

Analogic 



MicroPwr 

(3046) 

A07550B 

AO 

(2838) 

DAS5714 

Intech 


MP2734 

Analogic 


MP2714C 

Analogic 


AD/AM-724 

Analogic 


MP8014 

Analogic 


ICL711S 

latarsll 

(2997) 

AD/AM-824 

Analogic 


AD/AM-834 

Analogic 


HAS-140g 

AD 

(2837) 

MM 

MicralM 

(3043) 


QC 

U. 


Bin.— Binary 
Off.-Otfset 


Compl.— Comptementary 
Magn.— Magnitude 


CTC —Compl. 2’s Compl. 
int Ref.— Internal Reference 


Mux. In— Multiplexed Inputs 
S&H— Sample and Hold 


Par. Out— Parallel Output 
Ser. Out— Serial Output 
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1C MASTER 


INTERF ACE-Analog to Digital Converters (Cont’d) 



14 (3 1/2-Digit BCD) 

1/2 10000 20 



ICL7104-14 

Intersil 

ICL8052A 

Intersil 

4146 

TeledyneP 

MP2735-2 

Analogic 

MP2735-1 

Analogic 

MP8015 

Analogic 

AD/AM-825 

Analogic 

AD/AM-835 

Analogic 

TSCSOOAC 

TeMyteS (3098) 

TSC800M 

tTeMyiiS (3098) 

TSC800BC 

TeMyieS (3098) 

TSC800BM 

tTeMyuS (3098)1 

DAS5716 

Intech 

A8016-9 

Intech 

A8016-10 

Intech 

A8016-16 

Intech 

A8016 

intech 

AD/AM-826 

Analogic 

ADC82A 

Barr-Bram (2848) 

MP8016 

Analogic 

HS9516-4 

HyferitfSys (2982) 

ADC731K 

Birr-Brm (2848) 

ABC73K 

Birr-Brtwi (2848) 

MP2344 

Analogic 

ADADC71K 

AD (2836.2838) 

ADADC72K 

AD (2838.2838) 

HS9S16-5 

HybrIiSys (2982) 

ADC731J 

BuT-Brnn (2848) 

ADC73J 

Birr-Bram (2848) 

PGM75K 

BwT-Bmn (2849) 

ADC78K 

Birr-Bmn (2848) 


tMlerolM (3043) 


tMleraNit (3043) 

ADADC71J 

AD (2836.2838) 

ADA0C72J 

AD (2836.2838) 

ADC71K 

Birr-Brm (2848) 

ADC72B 

Birr-Bmn (2848) 


MICfolM (3043) 

HS9S18-6 

HybrIASys (2982) 

PCM7SJ 

Birr-Bmn (2849) 

ADC7BJ 

Birr-Brm (2848) 


MIcnlM (3043) 

ADC72A 

Birr-Brm (2848) 

ADC72J 

Bwr-Brm (2848) 

ADC72K 

Birr-Brm (2848) 

ADC71J 

Birr-Brm (2848) 


MIcrolM (3043) 

ICL7104-16 

IntersH 

ICL8052A 

Intersil 

MP8037 

Analogic 
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INTERFACE-Analog to Digital Converters (Cont’d) 


Digits 

Device 

Source 


Line 


Decimal Output 




3 1/2 Digits, Integrating 

iCL7106 

litarail 

(2995) 




ICL7107 

latanli 

(2995) 




ICL7116 

Intersil 





ICL7117 

Intersil 





ICL7126 

Intersil 


5 



ICL7136 

latarsll 

(3005) 




ICL7137 

Intersil 





MP7138 

MlcraPwr 

(3046) 




MP7138A 

MieroPwr 

(3046) 




MC14433 

Motorola 


10 



ADC3511 

National 





ADD3501 

National 





TSC1433A 

TeledyneS 





TSC 14433 

TeledyneS 





TSC14433B 

TeledyneS 


15 



TSC7106 

TeledyneS 





TSC7106A 

TeledyneS 





TSC7107 

TeledyneS 





TSC7107A 

TeledyneS 





TSC7116 

TeledyneS 


20 



TSC7116A 

TeledyneS 





TSC7117 

TeledyneS 





TSC7126 

TeledyneS 





TSC7126A 

TeledyneS 




3 Digits, Dual Slope, Building Block, for Microprocessor 
Systems, e.g. TMS1000 

TL505C 

Tl 


25 


3 Digits, Dual Slope, 2 Device Sets 

CA3161 

iM» 

(3600) 




CA3162 

msm 

(3600) 



3 1/2 Digits, Drives LCD DVM Display 

ZN450 

Ferranti 





ZN451 

Ferranti 




3 1/2 Digits, Integrating, 2 Device Sets 

ICL7101 

Intersil 


30 



ICL7103 

Intersil 





ICL8052 

Intersil 





ICL8053 

Intersil 





ICL8068 

Intersil 





LD110 

Sillcoalx 

(3003) 

35 



L0111A 

SIHeaaix 

(3083) 



3 1/2 Digits, Dual Slope 

TSC8751 

TeledyneS 




3 1/2—4 1/2 Digits, Ramp type, 2 Device Sets 

MC1405 

Motorola 





MC14435 

Motorola 





MC14435E 

t Motorola 


40 



MC1505 

t Motorola 




31/2 

TSC8750 

TeledyneS 




3 3/4 Digits, Integrating 

ZNA216E 

Ferranti 





ZNA216J 

t Ferranti 





ADC3711 

National 


45 



ADD3701 

National 




4 1/2 Digits, integrating, for microprocessor or UART 
systems 

SI7135 

SiUCMlX 

(3083) 



4 1/2 Digits, Successive Integration 

ICL7129 

liiirsll 

(2999) 



4 1/2 Digits, Dual Slope 

ICL713S 

hrtenll 

(3003) 




TSC713S 

TiMywS 

(3095) 

50 


4 1/2 Digits, Dual Slope, 2 Device Sets 

ICL7103A 

Intersil 





ICL8053A 

Intersil 





ICL8068A 

Intersil 





LD1Z0 

SincNix 

(»n3) 




LD121A 

SiNcMlx 

(3083) 

55 



L0122 

SIHcnIx 

(3083) 




t Military Temperature Range ( - 55° to 125°C) * Typical Value 

BeU fin Mlcates iMItiiMl iata Is iNwrIM m Its paga astai. 
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1C MASTER 


INTERF ACE-Digital to Analog Converters 


Linear- Settling 

ity Time 

Bits Error ±t4LSB 

Res. ±LSB iiS 

Power 

Dis. 

mW 

(max.) 

Bin. 

Input 

Off. 

Bin. 

Input 

Compl. 

Bin. 

Input 

Compl. 

Off. 

Bin. 

Input 

CTCor 

2's 

Compl. 

Input 

Sign. 

Magn. 

Input 

TTL 

Logic 

CMOS 

Logic 

ECL 

Logic 

Int 

Ref. 

Mult. 

Latches 

Device 

Source 


Line 

D/A Converters 



[4 1/4 0.3 

85 


X 





X 

X 


X 



ZN434E 

Ferranti 







X 






X 



X 

DAC-0405 

Date! 







X 






X 

X 


X 


MIcroNat 

(3044) 


4 (triple color video DAC) 
1/2 0.005* 

1250 

X 






X 





X 

VDAC444 

Intech 



4 (triple color video RAM/DAC) 

1/2 0.005’ 3000 

X 






X 





■ X 

RG6DAC4T 

Intech 


5 

4 (video digital converter) 
1/2 0.004* 

1040 




X 




■ 

■ 



■ 

HDG-0405 

Hi 

(2830) 






X 






X 



X 

0405H 

Intech 



6 1/8 3 

250 

■ 


X 

X 



X 

■1 

■1 

n 



DAC-01A 

tPMI 

(3567) 


1/4 3 

250 



X 

X 



X 

mm 

■ 

B 



DAC-01 

MicroPwr 







X 

X 



X 



X 



DAC-01B 

t MicroPwr 


10 





X 

X 



X 



X 



DAC-01C 

MicroPwr 







X 

X 



X 



X 



DAC-01D 

MicroPwr 







X 

X 



X 



X 



DAC-01F 

t MicroPwr 







X 

X 



X 



X 



DAC-01H 

MicroPwr 







X 

X 

X 


X 






MP5520A 

t MicroPwr 

(3046) 

15 





X 

X 

X 


X 



X 



IIP5520B 

t MicroPwr 

(3046) 






X 

X 

X 


X 



X 



MPS520D 

MicroPwr 

(3046) 






X 

X 

X 


X 



X 



MP55Z0F 

t MicroPwr 

(3046) 






X 

X 

X 


X 



X 



MP5520H 

MicroPwr 

(3046) 






X 

X 









riPC603 

NEC 


20 





X 

X 



X 



X 



8AC-G1 

tPM! 

(3567) 






X 

X 



X 



X 



BAC-OIB 

tPMI 

(3567) 






X 

X 



X 


. 

X 



DAC-01C 

PMI 

(3567) 






X 

X 



X 



X 



DAC-01F 

tPMI 

(3567) 






X 

X 



X 



X 



0AC-01H 


(3567) 

25 

1/2 0.006 




X 






X 



X 

DAC-0605 

Datel 




1352 



X 






X 

X 


X 


MIcroNot 

(3044) 


0.3 

240 



X 

X 







X 


MC1406 

Motorola 

(3069) 






X 

X 







X 


MCI 506 

t Motorola 

(3069) 


1* 

45* 

X 






X 

X 


X 



ZN426E-6 

Ferranti 


30 

3 

200 



X 

X 

X 


X 



X 



hmm 

MicroPwr 

(3046) 



250 



X 

X 



X 



X 



DAC-01 D 


(3567) 


6 (A/D, D/A, with counter) 
1/2 2.0 

175 

X 






X 

X 


X 



ZN425E-6 

Ferranti 




1^ 



X 









■ 

HDG-0605 

IH 

(2830) 






X 







X 




0605H 

Intech 


35 

6/12-Binary Serial 

1/2 

5 







■ 

■ 



X 

■ 

/vA9706C 

Fairchild 



7 1/2 1* 

45* 

X 






X 

1 

X 


X 



ZN426E-7 

Ferranti 





X 






X 

X 


X 



ZN429E-7 

Ferranti 



7 (A/D,D/A,with counter) 
1/2 20 

175 

_i 






X 

■ 

■ 

X 


■ 

ZN425E-7 

Ferranti 



8 - 0.005 

- 

X 








X 

X 

X 


ADg768 

tAD (2823.2830) 

40 

1/8 0.15 

1.5* 

X 

X 

X 

X 




X 



X 


AD7523L 


(2825) 




X 

X 

X 

X 




X 



X 


AD7523L 

Intersil 





X 

X 

X 

X 




X 



X 


AD7523U 

t Intersil 





X 

X 

X 

X 




X 



X 


MP7523L 

MicroPwr 

(3046) 




X 

X 

X 

X 




X 



X 

X 

MP7524C 

MicroPwr 

(3046) 

45 

0.15* 

20* 

X 

X 





X 

X 



X 

X 

AD7524C 


(2825) 




X 

X 

X 

X 




X 



Bi 

X 

AD7524L 


(2825) 




X 

X 

X 

X 



X 

X 



X 

X 

AD7524U 

tAD 

(2825) 




X 

X 

X 

X 




X 



X 

X 

MP7524L 

MicroPwr 

(3046) 




X 

X 

X 

X 




X 



X 

X 

MP7524U 

t MicroPwr (3046) 

(Continued) 

50 


t Military Temperature Range (-55° to 125°C) 
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* Typical Value 
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INTERFACE-Digital to Analog Converters (Cont’d) 


MASTER SELECTION GUIDE 


Linear- Settiing Pomr 

ity Time Dis. 

Bits Error ±M!LS8 mW 

Res. ±LS6 fiS (max.) 


D/A Converters 


Compl. CTC or 

Off. Compl. Off. 2’s Sign. 

Bin. Bin. Bin. Bin. Compl. Magn. TTL CMOS ECL 

Input Input Input Input Input Input Logic Logic Logic 


Device 

Source 


(Cont’d) 

AD7523J 

Intersil 

(Cont’d) 

AD7523S 

t Intersil 


DAC0830 

National 


ZN438 

Ferranti 


HDSm810E 

AD 

(2830) 


MC10318-g 

Matarala 

(3069) 

HI5618A-2 

t Harris 

(2929) 

HI5618A-5 

Harris 

(2929) 

4084-02 

t TeledyneP 


4084-03 

t TeledyneP 


OAC-080QF 

AMO 


DAC-08A 

tAMD 


ADDACOSA 

tAO 

(2825) 


(2825) I 15 


DAC-08A 

tMatarsli 

(3069) 

DAC-08H 

Motarala 

(3069) 

DAC0802 

t National 


OAC0802C 

National 


DAC-08A 

tPMI 


DAC-08H 

PMI 


DAC-08A 

tRsytlMoa 

(3591) 


DAC-08A t Sgnetics | 

DAC-08H 

Signetics | 

AD7523K 


(2825)1 

AD7523K 

Intersil | 

AD7523T Intersil | 

MP7523K 

MieraPwr (3046) 

MP7524B 

MlcraParr (3046) 

AD7524B 

m 

(2825) 

AD7524K 

EQ 

(2825) 

AD7524T f 

AD 

(2825) 

MP7524K 

MlcraPwr (3046) 

MP7524T t 

WcraParr (3046) 

AM6080AC 

AMD 

AM6080AM f AMD 

AM6081AC 

AMD 

AM6081AM t 

AMD 

NE5119 

Siiaatics (3611) 

SE5119 t 

Slgasllcs (3611) 


HDH-0802M fAO 


Bin.— Binary 
Off.-Offset 


Comp).— Complementary 


Magn.— Magnitude 


Int Ref.— internal Reference 




(3S6T) 1 45 


AD1408-9 

AO 

(2825) 

A01508-0 

tAO 

(2825) 

DAC0831 

National 



AO (2817.2825) 


NE5019 

SIpaUes 

(3607) 

SE50ig 

tSImatlcs 

(3607) 

HDS-0820 

AD 

(2830) 

HOS-0820M 

tAD 

(2830) 


(Continued) 


CTC-Compl. 2’s Compl. 
Mult.-Multiplylng 
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O 

< 

LL 

tr 

LU 

h- 
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1C MASTER 


INTERFACE-Digital to Analog Converters (Cont’d) 



D/A Converters 


8 

3/8 1.5 375 

1/2 




(Cont’d) 

AD558T 

(Cont’d) 

tAD (2817.2825) 

AD754BK 

AD (2822.2827) 

AD7548T 

tAD (2822.2827) 

SP9768 

Plessey 


DAC-0805 

Datel 


TDC1018 

TRW-LSI 

(37D2) 


MicroNat 

(3044) 

T0C1016-8 

TRW-LSI 

(3704) 

MCI 031 8 

Melorola 

(3069) 

|DAC-HF88MMtDital 

(2860) 

DAC-HFBMC 

Datel 


HI5618B-Z 

t Harris 

(2929) 

HI5618B-5 Harris (2929) 

4084 

TeledyneP 


4084-01 

TeledyneP 


DAC90S 

tBarr-Browa (2B48) 

NE5118 

Signetics 


SE5118 

t Signetics 


DAC-08 

t AMD 


AODACOB 

tAD 

(2825) 

DAC08 

t Fairchild 


DAC-08 

tMatarala 

(3069) 

DAC0800 

t National 


DAC-08 

tPMI 


DAC-08 

tRaytbaaa 

(3591) 

DAC-08 

t Signetics 


MC6890A 

tMatarala 

(3068) 

AD7523J 


(2825) 

AD75Z3S 

tAD 

(2825) 

MP7523J 

MIcraPwr 

(3046) 

MP7524A 

MIcraPwr 

(3046) 

DAC-08BC 


(2863) 

DAC-08BM 

tDatal 

(2863) 

DAC-08E 

AMD 


AD0AC08E 


(2825) 

DAC08E 

Fairchild 


DAC-08E 

Matarala 

(3069) 

DAC0800C 

National 


jtPC624 

NEC 


DAC-08E 

PMI 


DAC-08E 

Raythsaa 

(3591) 

DAC-08E 

Signetics 


AD7S24A 

AD 

(2825) 

AD7524J 


(2825) 

AD7524S tAD (ZB25) 

MP7524J 

MIcraPwr 

(3046) 

MP7524S 

t MIcraPwr 

(3046) 

DAC0808 

t National 


DAC0808C 

National 


AM6080C 

AMD 


AM6080M 

t AMD 


AM6081C 

AMD 


AM6081M 

tAMD 


DAC90B 

Barr-Brown (2848) 

DAC-7523 

Dalai (2863) 

(Continued) 



































































MASTER SELECTION GUIDE 


INTERFACE-Digital to Analog Converters (Cont’d) 



Linear- 

Settling 

Power 




Compl. 

CTC or 










ity 

Time 

DiS. 


Off. 

Compl. 

Off. 

2’s 

Sign. 








Bits 

Error 

±’ALSB 

mW 

Bin. 

Bin. 

Bin. 

Bin. 

Compl. 

Magn. 

TTL 

CMOS 

ECL 

Int. 




Res. 

±LS8 


(max.) 

Input 

Input 

Input 

Input 

Input 

Input 

Logic 

Logic 

Logic 

Ref. 

Mult Latches Device 

Source 

Line 


D/A Converters 


(Cont’d) 


MC6890 

(Cont’d) 

Motorola (3068) 

AD7528K 

AD 

(2819.2825) 

AD7528L 

AD 

(2819.2825) 

AD7528T 


(2819.2825) 

AD7528U 

tAD 

(2819.2825) 


DAC-888F 


SSS1408A-8 AMO 


SSS1508A-8 tAMO 


A01408-8 


(2825) 1 10 


DAC-1408A-8 PMI 


DAC-1508A-8t PMI 


I B 


2S tBnr-Browi (2848) 


Barr-Brow (2848) 15 

AM1408-8 AMD 

AM 1508-8 fAMD 


DAC-iC8BC 


DAC-IC8BM fDital (2863) 


DAC1408 t Fairchild 


DAC1408A Fairchild 


MC1408-8 Matmla (3069) 


■C1S08-8 tSatwabi (3069) 


MC 1408-8 National 


MC1508-8 t National 


MC 1408-8 Signetics 

MC 1508-8 t Signetics 1 

XR9201 Exar 

ZN428E-8 Ferranti 

ZN428J-8 t Ferranti 30 

DAC0832 National 

ZN426E-8 Ferranti 

ZN426J-8 t Ferranti I 

ZN429E-8 Ferranti 

ZN429J- 8 t Ferranti 35 

mcroHat (3044) 
IIII3008 H tWItralW (3044) 
Wcramt (3044) 
IHI3009H (3044) 

AB558J AD (2817,2825) 40 

DAC331B-8 tHybridSys 
DAC331C-8 HybridSys 


Bin.— Binary 
Off.-Offset 

® 1C MASTER 1984 


Magn.— MagnitiKle 


Compl.— Complementary 


Int Ref.— Internal Reference 


[TT7.Tr 


NE5018 Signetics 


8E5018 tSifnHn (528) 


IIII3014 MIeralM (3044) 


HN3014H tWerolM (3044) 


HS3020B t HybridSys 
HS3020C HybridSys 50 

■leraMet (3044) 


IHi3020N tMiCFOiM (3044) 


DAC3%B-8 tHybridSys 


DAC336C-8 HybridSys 

(Continued) 


CTC— Compl. 2's Compl. 
Mult.— Multiplying 
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INTERFAC 


1C MASTER 


INTERF ACE-Digital to Analog Converters (Cont’d) 


Linear- SettUno Power 

ity Time Dis. 

Bits Error ±'ALSB mW 
Res. ±LSB (inax.) 


Cofflpl. CTC or 

Off. Coiripl. Off. 2’s Sign. 

Bin. Bin. Bin. Bin. Crmpl. Magn. TTL CMOS 

input Input Input Input input Input Logic Logic 



Device 

Source 


(Cont’d) 

0AC336B-1 

t HybridSys 

(Cont’d) 

DAC337B-0 

t HybridSys 


DAC337B-2 

t HybridSys 


DAC337C-0 

HybridSys 


DAC337C-1 

HybridSys 


DAC337C-2 

HybridSys 



MieroNol 

(3044) 

Imnboooh 

tMIcroNot 

(3044) 

nssH 

MleroNot 

(3044) 

IMNSOOIH 

tMleroNot 

(3044) 

mm 

MleroNot 

(3044) 

|mII3002H 

tMleroNot 

(3044) 


MieroNol 

(3044) 

TmN3006H 

tMleroNot 

(3044) 

j|323EBI 

MleroNot 

(3044) 

MII3013H 

tMleroNot 

(3044) 

DAC337B-6 

t HybridSys 


DAC337C-6 

HybridSys 


AD558S 

tAD (2817,2825) 

A07548J 

AD (2822,2827) 

AD7548S 

tAD (2822,2827) 

TM1840 

Telmos 


MC1031BC-7 

Motorola 

(3069) 

MC 1408-7 

Signetics 


DAC-08C 

AMD 



(2825) 

DAC08C 

Fairchild 


DAC-08C 

Motorola 

(3069) 

DAC0801C 

National 


DAC-08C 

PMI 


DAC-08C 

Rayllaao 

(3591) 

DAC-08C 

Signetics 


AD7SZ8J 

AD (2819.2825) 

AD7S28S 

tAD (2819,2825) 

SSS1408A-7 

AMD 


AD1408-7 AD (2825) 

|dAC1408B 

Fairchild 


|dAC-1408A-7 PMI | 

AM1408-7 

AMD 


MC1408-7 

Motorola 

(3069) 

DAC0807C 

National 


MC 1408-7 

National 



Motorola 

(3069) 

MC10318C-6 

Motorola 

(3069) 

DAC1408C 

Fairchild 


|dAC-1408A-6 PMI | 

|aM1408-6 

AMD 


|mC 1408-6 Motorola (3069)1 

DAC0806C 

National 


MC 1408-6 

National 


ZN425E-8 

Ferranti 


ZN425J-8 

t Ferranti 


ZN435E 

Ferranti 


ZN435J 

t Ferranti 



t Military Temperature Range ( - 55° to 125°C) 


* Typical Value 

BeM lace iidleates aMItleial teti Is prscIM n lit page actai. 
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MASTER SELECTION GUIDE 


INTERF ACE-Digital to Analog Converters (Cont’d) 


Linear- 

Settling 

Power 




Compi. 

CTC or 









ity 

Time 

Ois. 


Oft. 

Compi. 

Oft. 

2 s 

Sign. 








Bits Error 

±%LSB 

mW 

Bin. 

Bin. 

Bin. 

Bin. 

Compi. 

Magn. 

m 

CMOS 

ECL 

Int. 




Res. ±LSB 

nS 

(max.) 

Input 

Input 

Input 

Input 

Input 

Input 

Logic 

Logic 

Logic 

Ref. 

Mult. Latches Device 

Source 

Line 


D/A Converters 


8 (video digital converter) 
1/4 0.010 

1976 


2028 


(Cont’d) 


RGB0AC8E 

Intech 

RGBDAC8T 

Intech 

HDD-0810 

AD 

HDD-0810M tAD 

HDD-08 IOC 

AD 

HDD-0810CMtAD 

HDG-0805 

AD (2830) 

0805H 

Intech 

AH8308E 

Analogic 

AH8308T 

Anaiogic 


8 (Dual), Data Latches, Addressable 
1 - 1350 


8 (7-Bits plus Sign) Companding 
0.5* 192 


0.5 192 



8-2 Digit BCD 



1/2 

0.15 

194 

9 1/2 

0.01 

700 

9 (8-Bits plus Sign) 


1/4 

0.75 

500 

1/2 

0.75 

500 


MP8318ECL Anaiogic 


A 


8 


IBS 

IIJ23I 


MPII Bwr-Biwi (2849) 

AM6072C AMD 

AM6072M t AMP 

AM6070AC AMD 

AM6070AM fAMP 20 

MC-86E PW (3567) 

MG-a8E pm (3567) 

IIAC-89E PMI (3567) 

AM6070C AMD 

AM6070M tAMD 25 

HAC-86C pm (3567) 

PAC-88C PWI (3567) 

DAC-89C PMI (3567) 

DAG-20G pm (3567) 

TDG1016-9 TRW-LSI (3704) 30 


(3567) 

MP7533B MIcrePwr (3046) 35 
MP7533Y tMImPlirr (3046) 


HI5610-4 

Harris 

(2926) 

HI5610-5 

Harris 

(2926) 

HI5810-8 

fHarrli 

(2926) 

HDS-1025 

AD 

(2830) 


AD561K 


AO 


HDH-10(O AO 


Mi l 


(2830) 1 45 


MP7533W 

tHIcraPwr 

(3046) 

TDG1016-10 

THW-LSi 

(3704) 

DAG-HFIONK 

DaM 

(2860) 


Bin.— Binary 
Off.-Offset 

® 1C MASTER 1984 


Compi.— Complementary 

Magn.— Magnitude Int Ref.— Internal Reference 


OAG-IOB tnil (3567) 

(Continued) 


CTC— Compi. 2’s Comfrf. 
Mult.— Multiplying 
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1C MASTER 


INTERF ACE-Digital to Analog Converters (Cont’d) 



Linear- 

Settling 

Power 




Compl. 

CTCor 










ity 

Time 

Dis. 


Off. 

Compl. 

Off. 

2’s 

Sign. 








Bits 

Error 

±%LSB 

mW 

Bin. 

Bin. 

Bin. 

Bin. 

Compl. 

Magn. 

TTL 

CMOS 

ECL 

Int. 




Res. 

±LSB 

fiS 

(max.) 

Input 

Input 

Input 

Input 

Input 

Input 

Logic 

Logic 

Logic 

Ref. 

Mult. Latches Device 

Source 

Line 


D/A Converters 


(Cont’d) 


MC-10F 

PMI 

(3567) 

DAC-10G 

■m 

(3567) 

MC3410 

Mitorola 

(3069) 

MC3510 

tMoiorola 

(3069) 

MC3410 

Signetics 




AD561J 

CQ 

(2825) 

AD561S 

1 

(2825) 

AD7527C 

1 

(2825) 

AD75276C 

1 

(2825) 

AD7527GL 

1 

(2825) 

|aD 75276U tAD 

(2825) 

|aD7527L 

CQ 

(2825) 

|aD 7527U tAD 

(2825) 

DAC-100A tPMI (3567) 

DAC-100A 

PM 

• 

DAC-HA108C-1 

Dalai (2860)1 


|0AC-HA10BC 

Dalai (2800)1 


AD7520L 

AD 

(2825) 

A07520U t 

AD 

(2825) 

A07530L 

I 

(2825) 

AD7520L 

Intersil | 

|aD 7520U t Intersil | 

AD7530L 

Intersil 

MP7520L 

MicraPwr (3046) 

MP7520U t 

MicraPw (3046) 

MP7530 

MicraPwr (3046) 

|dAC 1000 t National | 

Idacioooc 

National { 

|dAC 1006 t National { 
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MASTER SELECTION GUIDE 


INTERFACE-Digital to Analog Converters (Cont’d) 



Linear- 

Settling 

Power 




Compl. 

CTC or 










is 

Time 

Dis. 


Off. 

Compl. 

Off. 

2's 

Sign. 








Bits 

Error 

t'ALSB 

mW 

Bin. 

Bin. 

Bin. 

Bin. 

Compl. 

Magn. 

TTL 

CMOS 

ECL 

int. 




Res. 

±LSB 

IjS 

(max.) 

input 

Input 

Input 

Input 

Input 

Input 

Logic 

Logic 

Logic 

Ref. 

Mult. Latches Device 

Source 

Line 


D/A Converters 




2 


35 276 


(Cont’d) 


(Cont’d) 


DAC347LPB-10U 


t HybridSys 

PAC347LPC-10B HybridSys 

DAC347LPC-10U HybridSys 

DAC337B-4 

t HybridSys 


DAC337B-5 

t HybridSys 


DAC337C-4 

HybridSys 


DAC337C-5 

HybridSys 



MIcroNet 

(3044) 

liN3003H 

fMierallat 

(3044) 


tMieroltot 

(3044) 

IIN3004H 

tMlemlM 

(3044) 


MlereNet 

(3044) 

MMSOOSH 

tMleroNet 

(3044) 


MIcrolM 

(3044) 

IIII3007H 

tMieroNat 

(3044) 

M/D2005-1 

HyComp 

■ 

DAC337B-3 

t HybridSys 


DAC337B-7 

t HybridSys 


DAC337C-3 

HybridSys 


DAC337C-7 

HybridSys 


AD7520L 

National 


AD7520U 

t National 


DAC1020 

t National 


DAC1020C 

National 


H0S-1015E 

AD 

(2830) 

HI»-1015EM t AD 

(2830) 

SP9770 

Ptossey 

(3071) 

IIAC-108 

RaytMea 

(3587); 

DAC-10C 

RaytlMM 

(3587)' 

DAC-IOF 

Raythm 

(3587) 

MC^fO 

Signetics 


IIE5410 

Sleiatica 

(3612) 

SE5410 

SIgaatles 

(3612) 


MP7520Y 


OAC-7533 


TDC1016-9 


DAC-106 


■G3410C 


MC3410C 


DAC-iCIOBC 


U7527B 


A07S27K 


AD7527T 


DAC-iora 


AODAC100J 


ADDAC1008 


ESI 


(3048) 
(2863) 40 


(2863) 45 
(2825) 
(2825) 
(2825) 


(3567) 
(2825) 50 
(2825) 


Bin.— Binary 
Off.-Offset 


Compl. — Complenientary 


Magn.— Magnitude 


Int Ref.— Internal Reference 


MP7520W tMcraPwr (3046) 


A07520K AO (2825) 

(Continued) 


CTC— Compl. 2's Compl. 
Mult.-Multiplying 
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1C MASTER 


INTERFACE-Digital to Analog Converters (Cont’d) 



Linear- 

Settling 

Power 




Compl. 

CTCor 










ity 

Time 

Dis. 


Off. 

Compl. 

Off. 

2's 

Sign. 








Bits 

Error 

±'ALSB 

mW 

Bin. 

Bin. 

Bin. 

Bln. 

Compl. 

Magn. 

TTL 

CMOS 

ECL 

Int. 




Res. 

+ LSB 

(iS 

(max.) 

Input 

Input 

Input 

Input 

Input 

input 

Logic 

Logic 

Logic 

Ref. 

Mult. Latches Device 

Source 

Line 


D/A Converters 


(Confd) 


|aD7530K 

AD (2825) 

AD7520K 


Intersil 


AD7520T 

t Intersil 


AD7530K 


Intersil 


MP7520K 


MlcroPwr 

(3046) 

MP7520T 

t MlcroPwr 

(3046) 

MP7530K 


MlcroPwr 

(3046) 

DAC1001 

t National 


DAC1001C 


National 


DAC1007 

t National 


DAC1007C 


National 


|aD7S22K 

AD (2825) 

AD752ZT 

tAD 

(2825) 

MP7522K 


MlcroPwr 

(3046) 

MP7S2ZT 

tMIcraPwr 

(3046) 

AD7533B 

AD (2825) 

AD7533K 

AD (2825) 

AD7533T 

tAD 

(2825) 

AD7533K 


Intersil 


AD7533T 

t Intersil 


MP7533K 


MlcroPwr 

(3046) 

DAC-OSE 

mi 

(3567) 

DAC-03AD 

PMI (3567) 

DAC-03BD 

PMI (3567) 

DAC-UP10B 

w 

(2863) 

AD7520K 


National 


AD7520T 


National 


DAC1021 

t National 


OAC1021C 


National 


TDC 1016-8 


TRW-LSI 


DAC-100C 

J 

PMI 

(3567) 

DAC-100C 


PMI 


|aD7S20J 

AD (2825) 

[aD7520S 

t 

AD 

(2825) 

|aD7530J 

AD (2825) 

AD7520J 


Intersil 


AD7520S 

t Intersil 


AD7530J 


Intersil 


MP7520J 


MlcroPwr 

(3046) 

MP7520S 


MlcroPwr 

(3046) 

MP7530J 


MlcroPwr 

(3046) 

DAC1002 

t National 


DAC1002C 


National 


DAC1008 

t National 


DAC1008C 


National 


|aD7522J 

AD (2825) 

AD7522S t*D (282S) 

MP7522J 


MlcroPwr 

(3046) 

MP7S22S 

t MlcroPwr 

(3046) 


t Military Temperature Range ( - 55° to 125°C) 


* Typical Value 

BbM Iim taiiatts iddltloiil data Is providad oa tie page aelad. 


AD7533J 

Intersil 


(Continued) 
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MASTER SELECTION GUIDE 


INTERFACE-Digital to Analog Converters (Cont’d) 


Linear- 

ity 

Bits Error 

Res. ±LSB 

Settling 

Time 

±liLSB 

iiS 

Power 

Dis. 

mW 

(max.) 

Bin. 

Input 

Off. 

Bin. 

Input 

Compl. 

Bin. 

Input 

Compl. 

Off. 

Bin. 

Input 

CTC or 
2's 

Compl. 

Input 

Sign. 

Magn. 

Input 

TTL 

Logic 

CMOS 

Logic 

ECL 

Logic 

int. 

Ref. 

Mult 

Latches 

Device 

Source 



D/A Converters 


1 

10 2 

0.8* 

30* 

X 

X 

X 




X 

X 



X 


AD7533S 

t Intersil 

(Cont’d) 

1 




X 

X 

X 

X 



X 

X 



X 


MP7533S 

tMlcnPw 

(3046) 

■ 




X 

X 

X 

X 



X 

X 



X 


MP7533T 

fMleraPwr 

(3046) 

■ 




X 

X 

X 

X 



X 

X 



X , 


MP7533T 

MicroPwr 




1.5* 



X 



X 


X 

X 


X 



DAC-06F 

ETHM 

(3567) 

5 




X 






X 

X 


X 



IMC-03CD 

■m 

EH 





X 






X 

X 



X 


AD7520J 

National 






X 






X 

X 



X 


AD7520S 

t National 






X 






X 

X 



X 


DAC1022 

t National 






X 






X 

X 



X 


DAC1022C 

National 


10 

3 

0.225 

300 



X 

X 



X 



X 




tpm 

(3567) 







X 

X 


Ml 

Mi 



X 



DAC-100D 

PMI 





50 

X 

X 

X 

X 



X 

X 



X 

iMH 


MlcrePwr 

(3046) 



1.5* 

350 


X 



X 


X 

X 


X 



IMC-06B 

PMI 

(3567) 


4 

0.2 

— 


X 

X 




X 

X 


X 



DAC-106 

PMI 


15 


1.5* 



X 



Y 


X 

X 


X 



DAC-OeS 

I^M 

(3567) 





X 






X 

X 


X 



IUU:-03DD 

ISMH 

(3567) 


5 

1.5* 

350 





X 


X 

X 


X 



IMC-06C 

tPMI 

(3567) 


8 


50 

X 

X 

X 

X 



X 

X 



X 

IMI 


MlcrePwr 

(3046) 


10 Companding 
IStep 

0.5 

260 



■ 

■ 

■ 

HI 

■ 




■ 

M 

DAC-78F 

PMI 


20 

10 Plus Sign 

1/2 

1.5* 

350 

X 





X 

X 

X 


X 



MC-OSE 

PMI 

(3567) 





X 





X 

X 

X 


X 



IMC-210A 

tPMI 

(3567) 





X 





X 

X 

X 


X 



IMC-21M 

tPMI 

(3567) 





X 





X 

X 

X 


X 



DIIC-210E 


(3567) 



6 

300 

X 












mPC610 

NEC 


25 

1 

1.5* 

300 

X 





X 

X 

X 


X 



DAG-2106 

PMI 

(3567) 





X 





X 

X 

X 


X 



DAC-02AG 

PMI 

(3567) 





X 





X 

X 

X 


X 



DAC-02BC 

IZMI 

(3567) 





X 





X 

X 

X 


X 



0AG-210F 

PMI 

(3567) 


2 

1.5* 


X 





X 

X 

X 


X 



IMC-Q2CC 

PMI 

(3567) 

30 




X 





X 

X 

X 


X 



DAC-05F 

CMi 

(3567) 




350 

X 





X 

X 

X 


X 



DAC-05A 

tPMI 

(3567) 


3 



X 





X 

X 

X 


X 



DAC-05B 

tPMI 

(3567) 





X 





X 

X 

X 


X 



DAC-05C 

■SiMH 

(3567) 


4 



X 





X 

X 

X 


X 



DAC-OSG 

IQMM 

(3567) 

35 


2.5* 

350 

X 





X 

X 

X 


X 



DAC-02DD 

CHH 

(3567) 


p, 

10 Video Digital Converter 
1/2 0.015 

2340 

X 



H 

■ 



■ 

■ 

X . 



HDD-1015 

AD 






X 









X 



HDD-1015C 

AD 






X 

MM 

MM 

MM 

Mi 

MH 

MH 

MH 

MM 

X 



HDO-1015M 

tAD 



1/2 

75 MHz 



MM 

MM 

MM 

^M 

^M 

Ml 

■H 


HH 

HH 


SP9770 

Plessey 


40 

11 Plus Sign Dynamic Range (7-Bit 
plus sign format) 

1/2 step 

0.5 207 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

DAC-88E 

PMI 













MM 


I^M 

HHI 

I^M 

DAC-89E 

PMI 




0.5* 

207 







X 

X 

X 


X 


DAC-86E 

PMI 



1 step 

0.5 

207 







X 

X 

X 


X 


DAC-86C 

PMI 












X 

X 

X 


X 


DAC-88C 

PMI 


45 










X 

X 

X 


X 


DAC-89C 

PMI 






X 

X 



X 


X 

X 





4089-03 

TeledyneP 






X 

X 



X 


X 

X 





4089-05 

TeledyneP 





■m 

■nil 

■MM 

IMMM 

{■MM 

MM 


X 

X 




X 

A0667K 

AD (2818.2827) 




375 

X 

X 



X 


X 

X 






TeledyneP 


50 




X 

X 

i 


■ 

X 

i 


X 

X 


1 

1 

1 

4089-04 

TeledyneP 

(Continued) 



Bin.— Binary Compl.— Complementary CTC— Compl. 2's Compi. 

Off.— Offset Magn.— Magnitude Int Ref.— Internal Reference Mult.— Multiplying 
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1C MASTER 


INTERF ACE-Digital to Analog Converters (Cont’d) 



Linear- 

Settling 

Power 




Compl. 

CTCor 










ity 

Time 

DIs. 


Off. 

Compl. 

Off. 

2’s 

Sign. 








Bits 

Error 

±%LSB 

mW 

Bln. 

Bin. 

Bln. 

Bin. 

Compl. 

Magn. 

TTL 

CMOS 

ECL 

Int 




Res. 

±LSB 

mS 

(max.) 

Input 

Input 

Input 

Input 

Input 

Input 

Logic 

Logic 

Logic 

Ref. 

Mult. Latches Device 

Source 

Line 


D/A Converters 


(Cont’d) 


AD565AK 

(Cont’d) 

AD (2826.2828) 

AD565AT 

tAD (2826.2828) 

DAC1266A 

National 

DAC1266AC 

National 

DAC1265A 

National 

DAC1265AC 

National 

TDDAC80I 

TeledyneP 


t Military Temperature Range (-55° to 125°C) 


2648 


* Typical Value 

BoM face lidieitn iddltloiil diti Is provided on Iko page noted. 


MC3512 Moterolo (3067) 

D566AK AD (2827,2829) 10 

AD566AT t*P (2827.2829) 
AD566K AD (2827.2829) 


AD566T 

tAD (2827.2829) 

MCE566AK 

MCE 

MCE566AT 

tMCE 


MCE566K MCE 


MCE566T t MCE 


AD565K AD (2826.2828) 


AD565T tAD (2826.2828) 


mA 565K ‘ Fairchild 


mA 565T t Fairchild 


MCE565K MCE 


MCE565T t MCE 


HI562A-8 

Harris 

(2920) 

HI565AK 

Harris 

(2923) 

HI565AT 

t Harris 

(2923) 

AD567K 

AD 

(2827) 

HI7541K 

Harris 

(2953) 

HI7S41T 

t Harris 

(2953) 

ADS62S/BIN 

AD (2827.2829) j 

AD562S/BIN 

MicroPwr 


ADS63K/BIN 

AD 

(2826) 


TDDAC80V 

TeledyneP 

AD7545C 

AD 

(2821.2827.2827) 

AD75456C 

AD 

(2821.2827.2827) 

AD7545GL 

AD 

(2821.2827.2827) 

AD75456U 

AD 

(2821.2827.2827) 

A07545L 

AD 

(2821.2827.2827) 

AD7545U 

ad' 

(2821.2827.2827) 

MP7622B 

MicroPwr (3046) 

MP7622T 

t MicroPwr (3046) 


AD667J 

AO 

(2818.2827) 

AD667S 

tAD 

(2818.2827) 

DAC63 

Borr-Browa (2848) | 

HDS-1250 

ma 

(2830) 

HDS-1250M 

tAD 

(2830) 

(Continued) 
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MASTER SELECTION GUIDE 


INTERFACE-Digital to Analog Converters (Cont’d) 



Linear- 

Settling 

Power 




Compl. 

CTC or 










ity 

Time 

Dis. 


Off. 

Compl. 

Off. 

2 s 

Sign. 








Bits 

Error 

±’ALSB 

mW 

Bin. 

Bin. 

Bin. 

Bln. 

Compl. 

Magn. 

TTL 

CMOS 

ECL 

Int. 




Res. 

±LSB 

mS 

(max.) 

Input 

Input 

Input 

Input 

Input 

Input 

Logic 

Logic 

Logic 

Ref. 

Mult. Latches Device 

Source 

Line 


D/A Converters 


12 1/2 


0.045 1160 

0.05 - 

1485 


0.06/1 675 

0.060 395 

0.1 600 

0.10 775 


(Cont’d) 

(Cont’d) 

DAC63S BTr-BrowB (2848) 

ADH-030II-12 DDC 

HC4000 HyComp 

HC4000-883 t HyComp 

PAC-HF12BIIC tetel (2861) 5 

DAC-HF12BIIIWtP»»>l (2861) 

DAC391B-12 t HybridSys 
DAC391C-12 HybridSys 
DAC397B-12 f HybridSys 
DAC397C-12 HybridSys 

DAC-8528-12tDDC 

4065 t TeledyneP 

AM6082C AMD 


LU 

o 

< 

ti. 

oc 

LU 


0.20 430 * 


1200 

0.3 * 800 * 


Bin.— Binary 
Off.-Offset 

®IC MASTER 1984 


Magn.— Magnitude 


Compl.— Complementary 


Int Ref.— Internal Reference 


UUU-UflWKH-U-Ubl-l 

DDC 

AD7544B AD (2827) 

AD7544BG AD (2827) 

AD7544GK AD (2827) 

AD7544GT t*P (2827) 

AD7544K AD (2827) 20 

AD7544T fAD (2827) 

DAC10HT ttorr-Bnwni (2848) 

DAC10HT-1 tBwr-Browa (2848) 

AD565AJ AD (2826.2828) 

AD56SAS t*P (2826,2828) 25 

MCE565AJ MCE 

MCE565AS fMCE 

4080 t TeledyneP 

4080- 83 t TeledyneP 

4081 TeledyneP 30 

4081- 83 t TeledyneP 

4082 TeledyneP 

4082- 83 t TeledyneP 

DAC1266L National 

DAC1266LC National 35 

DAC1265L National 

DAC1265LC National 

DAC-85C-CBI-I Patel 

DAC-87C-CBI-I t Dew (2861 .2861) 
HI5680I-5 Harris (2932) 40 
HI5685I-4 Harris (2938) 

HI5687I-2 t Harris 

DA08QZ-GB!-! Barr-Brew! (2B48) 
DAC850-CBI-I BwT-BrewQ (2848) 
DAC851-CBI-lt Burr-Brown 45 

PAC800-CBI-I BWT-Brow (2848) 
DAC800-CBI-V BwT-Brwm (2848) 
DAC851-CBI-ltBwT-BrBWi (2848) 
DAC80/CBI Barr-Brow (2848) 
DAC85C-CBI-I Barr-Brow (2848) 50 
|ADDAC87/CBItAD (2826) 

DAC85-CBt BllcraHat (3044) 
AD0AC80/GBI AD (2825) 

■ (Continued) 


CTC— Compl. 2's Compl. 
Mult.— Multiplying 
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1C MASTER 

INTERFACE-Digital to Analog Converters (Cont’d) 



Linear- 

Settling 

Power 




Compl. 

CTCor 










ity 

Time 

Ois. 


on. 

Compl. 

Off. 

2's 

Sign. 








Bits 

Error 

±1^LSB 

mW 

Bin. 

Bin. 

Bin. 

Bin. 

Compl. 

Magn. 

m 

CMOS 

ECL 

Int 




Res. 

±LSB 

mS 

(max.) 

input 

Input 

Input 

Input 

Input 

Input 

Logic 

Logic 

Logic 

Ref. 

Mult. Latches Device 

Source 

Line 


D/A Converters 


(Cont’d) 


ADDAC8SC/C8I 

AD 

(2825) 

DAC-562C 

Datal 

(2863) 

HIDAC801 

Harris 

MC3412 

Matarala (3067) 

AD566AJ 

AD 

(2827,2829) 

AD566AS 

tAD 

(2827,2829) 




AD (2827,2829) 


tAD (2827,2829) 


MCE 


MCE565S t MCE 


MCE566AJ MCE 


MCE566AS f MCE 


MCE566J MCE 


MCE566S t MCE 


AD565J AO (2826,2828) 


ADS65S tAO (2826,2828) 


uA565J Fairchild 


m 


DAC862S 

t Burr-Brown 


mPC648 

NEC 


HI562A-4 

Harris 

(2920) 

Hi582A-3 

Harris 

(2920) 

DAC-HA12BC 

Dalai 

(2860) 




DAC-HA12N-1 DaM 


aiimr 


MCE6012C 

MCE 


MCE6012M 

tMCE 


HI565AJ 

Harris 

(2923) 


im 


12 20 


20 


t Military Temperature Range (-55° to 125°C) 

2650 


* Typical Value 

I lace Mleataa aidltlMal data la prea Mad ra tba paga aetad. 


Metareia (3069) 


A0563 Matarala (3069) 


HDH-1205 AD (2830) 


MlaEWvML! 


0AC392B-12 

HybridSys 


DAC392C-12 

HybridSys 


MP7541T 

tMleraPwr 

(3046) 

MP7541B 

MlcraPwr 

(3046) 

MP7541K 

MicraPwr 

(3046) 

AD7S4tB 

AO 

(2825,2827,3351) 

AD7541K 

AO 

(2825,2827,3351) 

A07541T 

tAD 

(2825,2827,3351) 

AD7541B 

Intersil 


AD7541K 

Intersil 


A07541T 

Intersil 


MP7621B 

MlcraPwr 

(3046) 


MP7821T tMleraPw (3046) 

(Continued) 
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MASTER SELECTION GUIDE 


INTERFACE-Digital to Analog Converters (Cont’d) 


Linear- Settling 

Ity Time 

Bits Error ±ViLSB 

Res. ±LSB fiS 

Power 

Dis. 

fflW 

(max.) 

Bin. 

Input 

Off. 

Bin. 

Input 

Compl. 

Bin. 

Input 

Compl. 

Off. 

Bin. 

Input 

CTC or 
2’s 

Compl. 

Input 

Sign. 

Magn. 

Input 

TTL 

Logic 

CMOS 

Logic 

ECL 

Logic 

Int. 

Ref. 

Mult. 

Latches 

Device 

Source 



D/A Converters 

(Cont’d) 

1 

12 1/2 1 

20* 

X 

X 

X 

X 



X 

X 



X 


7541T 

t TeledyneS 

(Confd) 

1 



X 

X 

X 

X 



X 

X 



X 


TSC7541B 

TeledyneS 





X 

X 

X 

X 



X 

X 



X 


TSC7541K 

TeledyneS 


■ 



X 

X 

X 

X 



X 

X 



X 


TSC8641B 

t TeledyneS 


■ 



X 

X 

X 

X 



X 

X 



X 


TSC8641C 

TeledyneS 


1 


30 

X 

X 





X 

X 



X 


HS7541B-2 

t HybridSys 





X 

X 





X 

X 



X 


HS7541C-2 

HybridSys 





X 






X 

X 



X 


DAC1208 

National 





X 






X 

X 



X 


DAC1218 

National 





X 






X 

X 



X 


0AC1230 

National 


10 


30* 

X 

X 





X 

X 



X 


HS7541-4 

HybridSys 




64* 

X 

X 





X 

X 



X 


Hi7541J 

Harris 

(2953) 




X 

X 





X 

X 



X 


HI7541S 

t Harris 

(2953) 



450 

X 

X 





X 

X 



X 


DAC-7541 

Oatal 

(2863) 




X 

X 

X 

X 



X 

X 



X 


MP7623B 

MleraPwr 

(3046) 

15 



X 

X 

. X 

X 



X 

X 

. 


X 


MP7623K 

MIcrePwr 

(3046) 




X 

X 

X 

X 



X 

X 



X 


MP7623T 

t MleraPwr 

(3046) 




X 

X 





X 

X 





TDP7541B 

TeledyneP 





X 

X 





X 

X 





TDP7541K 

TeledyneP 





X 

X 





X 

X 





TDP7541T 

t TeledyneP 


20 

1* 

750 


X 

X 




X 

X 


X 



HSDAC80CBI-I 

HybridSys 



1/1.5 * 

- 



X 

X 



X 



X 



H8DAC87BI/VtHykrMSirs 

(2986) 






X 

X 



X 



X 



HSIMC87CI/V 

HybridSys 

(2986) 


1.5 

65 

X 

X 





X 

X 

X 


X 


IIIP562H 

MleraPwr 

(3046) 




X 

X 





X 

X 

X 


X 


MP5e2J 

MleraPwr 

(3046) 

25 



X 

X 





X 

X 

X 


X 


MPS62K 

MIeraParr 

(3046) 



300 



X 

X 



X 

X 


X 



DAC335B-12 f HybridSys 






X 

X 



X 

X 


X 



DAC335C-12 

HybridSys 



1.5* 

— 

X 






X 

X 


X 


X 



(2826) 



465 

X 

X 





X 

X 



X 


AD562K/BIN 

AD (2827,2829) 

30 


475 

X 

X 





X 

X 


X 



AD563J/BIN 

AD 

(2826) 



750 


X 

X 




X 

X 


X 



HSDACMCBI-V 

HybridSys 




800* 



X 

X 

X 


X 



X 



DAC850-CBI-V 

Barr-Brawa (2848) 






X 

X 

X 


X 



X 



DAC851-CBI-V 

Barr-Brawa (2848) 


2 

40 

X 

X 





X 

X 



X 


AD7542B 


(2827) 

35 



X 

X 





X 

X 



X 


A07542K 


(2827) 




X 

X 





X 

wm 



X 


AD7542T 

tAO 

(2827) 




X 






X 




X 

' 


AD7543B 


(2827) 




X 






X 




X 


AD7543K 


(2827) 



375 

X 

X 





X 



X 



4058 

t TeledyneP 


40 


375* 

X 

X 

X 




X 

X 



X 


HS31206-2 

t HybridSys 





X 

X 

X 




X 

X 



X 


HS3120C-2 

HybridSys 




1900 



X 

X 



X 






HDD-1206J 

AD 

(2830) 



J 



X 

X 



X 






HDD-12068 

t*D 

(2830) 


- 


X 

X 



X 






DAC345I-12 

HybridSys 


45 

2.5 

— 

X 

X 1 




X 

X 


X 


IIAC3388-12-2 

HybridSys 

(2^) 


3 

30 

X 

1 

^ 




X 

X 



X ^ 

DAC331B-12 t HybridSys 




X 

X 





x 

X 



X 


DAC331C-12 

HybridSys 




770* 



X 




V 

X 


X 



DAC-85C-CBI-V Datel 






X 




X 

X 


X 



DAC-87C-CBi-VtDaM (2861.2861) 

50 


775 



X 

X 



X 





X 



DDC-DAC87-CBI-I 

tODC 



850 



X 

X 

X 


X 



X 



DDC-0AC85LD-CBI-V 

DDC 






X 

X 



X 



X 



DAC80 

MlersNet 

(3044) 






X 

X 

X 


X 


X 


IINDAC87 

tMlerrilst (3044) 

(Continued) 



Bin.— Binary Compl.— Complementary CTC— Compl. 2’s Compl. 

Off.— Offset Magn.— Magnitude |nt Ref.— Internal Reference Mult.— Multiplying 
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Master Selection Guide 


1C MASTER 


INTERFACE-Digital to Analog Converters (Cont’d) 


Linear- 

Settling 

Power 




Compl. 

CTCor 









ity 

Time 

Dis. 


Off. 

Compl. 

Off. 

2's 

Sign. 








Bits Error 

±ViLSB 

mW 

Bin. 

Bin. 

Bin. 

Bin. 

Compl. 

Magn. 

TTL 

CMOS 

ECL 

Int. 




Res. ±LS6 


(max.) 

Input 

Input 

Input 

input 

Input 

Input 

Logic 

Logic 

Logic 

Ref. 

Mult. Latches Device 

Source 

Line 


D/A Converters 


(Cont’d) 


DAC-HK12B8C-2 DiM (2861) 


IMC-HK12BMMtDitil (2861) 


HAC-HK12BMM-2 

t Datel 


DAC-HK12BGC Intech 


DAC-HK12BMM 

t Intech 


HI5680V-5 Harris (2932) 


HI5685V-4 Harris (2938) 


HI5687V-2 Harris 


0AC-HZ1286C Dalai (2861) 1 10 


HAC-HZ12BMMt Datel 


AD562A/6CD AD (2827.2829) 


AD562A/8IH AD (2827,2829) 
DAC336B-12 f HybridSys 
DAC336C-12 HybridSys 15 

DACHK tWIcraHat (3044) 

HS9338-2 HyfcrMSYS (2983) 
HS3860B t HybridSys 
HS3860C HybridSys 
BACS0-SB8-V Barr-Brsmt (2848) 20 
DAC80Z-CBI-V Barr-Brewa (2848) 
DAC85C-C8I-V Barr-Bniwa (2848) 
DAG85LD-CBI-V Barr-Browa (2848) 
DAC85Z-CBI-V Barr-Brewa (2848) 
DAC345 V-12 HybridSys 25 

tWIcreHat (3044) 
WIcreHat (3044) 

60 MIcreHat (3044) 
HH3860H tSIcraltet (3044) 

ICL7146 lalarsll (3010) 30 
AD3860K AD (2827) 


HS3860B 


HS3860C 


insn 


t Military Temperature Range (-55° to 125°C) 


* Typical Value 

BeM hat laileatas aUltlaaal data is pravidad aa Ika paga naiad. 


DAC87/CBI tBarr-Braara (2853) 

AD290T tAD 

AD390K AD (2816.2827) 35 

MIcraNal (3044) 


MH3348H 


9 


MN3349H 


MP1812A 


t MIcraNal (3044) 


MIcraNal (3044) 


t MIcraNal (3044) 


Analogic 


60 



X 

IBB 



X 



X 


X 





X 

1 ^ 


X 




X 


X 



DAC-SL-12 tODC 


t MIcraNal (3044) 


t MIcraNal (3044) 


DAC71 MIcraNal (3044) 


DAC348B-12 t HybridSys 


DAC348C-12 HybridSys 


DAC349B-12 t HybridSys 


DAC349C-12 HybridSys 


DAC9349-12 HybridSys 


DAC347LPB-12U 

t HybridSys 

(Continued) 
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MASTER SELECTION GUIDE 


INTERF ACE-Digital to Analog Converters (Cont’d) 



Linear- 

Settling 

Power 




Compl. 

CTC or 










ity 

Time 

Ois. 


Off, 

Compl. 

Off. 

2 s 

Sign. 








Bits 

Error 

±'ALS8 

mW 

Bin. 

Bin. 

Bin. 

Bin. 

Compl. 

Magn. 

TTL 

CMOS 

ECL 

Int. 




Res. 

±LSB 

fiS 

(max.) 

Input 

Input 

Input 

Input 

Input 

Input 

Logic 

Logic 

Logic 

Ref. 

Mult. Latches Device 

Source 

Line 


D/A Converters 


12 1/2 20 150 


(Cont’d) 


(Cont’d) 


DAC347LPC-12B HybridSys 


DAC347LPC-12U HybridSys 


HAC347LPB-12B 

t HybridSys 


30 ^ 

35 90 





Bin.— Binary 
Off.-Offset 


Compl. —Complementary 


Magn.— Magnitude 


Int Ref.— Internal Reference 


DAC02701 

DDC 


DAC9356 

HybridSys 

(2986) 

M/DA2000 

HyComp 


MN371 

MtcroNet 

(3044) 

MN371H 

tMIcroNst 

(3044) 

AD370J 


(2826) 

AD370K 


(2826) 

AD370S 

fAD 

(2826) 

AD371J 


(2826) 

DDC1250-12-1 

1 DDC 


DDC 1250- 12-2 

1 DDC 


DAC356B-12 t HybridSys 

DAC356C-12 

HybridSys 


DAC356LPB-12t HybridSys 

DAC356LPC-12 HybridSys 

HDS-1240E 

AD 

(2830) 

HDS-1240EM fAD 

(2830) 

MII370 

MieraNet 

(3044) 

8IN370fl 

tMIcroNet 

(3044) 


I AD390J AD (2816,2827) 

AD390S t*0 (2816.2827) 25 

AD7S45B AD 

(2821,2827,2827) 

AD7S45K tAD 

(2821,2827,2827) 

AD754ST AD 

(2821,2827,2827) 

DAC-8528-11tDDC 


AD7544A 


AD7544J 


AD7544S 


MP7S41A 


MP7541J 


MP7S41S 


AD (2827) 30 

(2827) 
(2827) 
WlcroPwr (3046) 
MlcroPwr (3046) 
tMIcroPwr (3046) 35 


AD7S41A 

AD 

(2825,2827,3351) 

AD7541J 

AD 

(2825,2827,3351) 

AD7541A 

Intersil 


AD7541J 

Intersil 


SSr752 lA 

MinirarT 

(3G46) 

IHP7821J 

MlersPnirr 

(3046) 

MP7621S 

tMIcroPwr 

(3046) 

7541S 

t TeledyneS 


TSC7441S 

t TeledyneS 


TSC7541A 

TeledyneS 


TSC7541J 

TeledyneS 


TSC8640B 

t TeledyneS 


TSC8640C 

TeledyneS 


HS7541B-1 

t HybridSys 


HS7541C-1 

HybridSys 


DAC1209 

National 

(Continued) 


CTC— Compl. 2’s Compl. 
Mult.— Multiplying 
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INTERFACE 


1C MASTER 


INTERF ACE-Digital to Analog Converters (Cont’d) 


Linear- 

Settling 

Power 




Compl. 

CTCor 









ity 

Time 

Ois. 


Off. 

Compl. 

Off. 

2's 

Sign. 








Bits Error 

±%LSB 

mW 

Bin. 

Bln. 

Bin. 

Bin. 

Compl. 

Magn. 

m 

CMOS 

ECL 

Ini 




Res. ±LSB 

mS 

(max.) 

Input 

Input 

.Input 

Input 

Input 

Input 

Logic 

Logic 

Logic 

Ref. 

Mull Latches Device 

Source 

Line 


D/A Converters 



(Cont’d) 

DAC12ig 


National 

(Cont'd) 

DAC1231 


National 

mm 

MP7622A 


MicroPwr 

(3046) 

MP7622J 


MicroPwr 

(3046) 

MP7622S 

tMleraPwr 

(3046) 

SI7622A 


Slllcaaix 

(3083) 

SI7622S 

tSIlleoaix 

(3083) 

SI7722J 


Siliconix 


AD7541S 

tAD 

(2825.2827.3351) 

AD7541L 


Intersil 


AD7541S 

t Intersil 


MP7623A 


MicroPwr 

(3046) 

MP7623J 


MicroPwr 

(3046) 

MP7623S 

tMIcrePwr 

(3046) 

TDP75415 

t TeledyneP 


TDP7541A 


TeledyneP 


TDP7541J 


TeledyneP 


MP1209A 


MicroPwr 


MP1209J 


MicroPwr 


MP1209S 

t MicroPwr 


MP1231A 


MicroPwr 


MP1231J 


MicroPwr 


MP1231S 

t MicroPwr 


MP1232H 


MicroPwr 


MP1232R 

t MicroPwr 


MP1232Z 


MicroPwr 


AD7542A 

mm 

(2827) 

AD7542J 

mm 

(2827) 

|aD7542S 

tAD 

(2827) 

AD7543A 

mM 

(2827) 

AD7543J 


(2827) 

MP7542S 

t Harris 


MP7542A 


MicroPwr 

(3046) 

MP7S43A 


MicroPwr 

(3046) 

MP7543J 


MicroPwr 

(3046) 

MP7543S 

tMIcroPw 

(3046) 

inSSSHCBIZSBIiSiul 


la 


|dAC-SL-11 

tDDC 


|dAC9377-76-S 

HybrldSys 

(2984) 

|m/DA2005 


HyComp 


IaD371K 

mm 

(2826) 

AD3718 tAD (2826) 

AD7240K AD (2820.2825) 

|aD7240T 

tAD (2820.2825)1 

HI5660-2 t Harris (2950) 

HI5680-5 Harris (2950) 

HI5660A-2 t Harris (2950) 

HI5660A-S 


Harris 

(2950) 

MP1208B 


MicroPwr 

(3046) 

MP1208K 


MicroPwr 

(3046) 

IIP1208T 

t 

MicroPwr 

(3046) 

MP1230B 


MicroPwr (3046) 

(Continued) 


t Military Temperature Range { - 55° to 125°C) 


* Typical Value 

BoM fK« Micates iMItiaul iiti Is prtvIM oi tie pigi lotei. 
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MASTER SELECTK>N GUIDE 


INTERF ACE-Digital to Analog Converters (Cont’d) 



Linear- 

^tiling 

Power 




Compl. 

CTC or 










ity 

Time 

Ois. 


OH. 

Compl. 

Ofl^ 

2's 

Sign. 








Bits 

Error 

±’ALSB 

mW 

Bin. 

Bin. 

Bin. 

Bin. 

Compl. 

Magn. 

nt 

CMOS 

ECL 

int. 




Res. 

±LS8 

tiS 

(max.) 

Input 

Input 

Input 

Input 

Input 

Input 

Logic 

Logic 

Logic 

Ref. 

MuH. Latches Device 

Source 

Line 


D/A Converters 



11/2 550 * 30 



(Cont’d) 


MP1230K 

MlerePwr 

(Cont'd) 

(3046) 

MP1230T 

t MieroPwr 

(3046) 

MP7542B 

MieroPwr 

(3046) 

MP7542T 

t MlcroPwr 

(3046) 

MP7543B 

MlcroPwr 

(3046) 

HP7543K 

MlcroPwr 

(3046) 

MP7543T 

t MlcroPwr 

(3046) 

MP7542K 

MlcroPwr 

(3046) 

MP1210H 

MieroPwr 


MP1210R 

t MieroPwr 


MP121QZ 

MieroPwr 


AD7240J 

AD (2820.2825) 

A07240S 

tAD (2820.2825) 

A07545A 

AO 

(2821.2827.2827) 

AD754SJ 

AD 

(2821.2827.2827) 

AD7545S 

tAD 

(2821.2827.2827) 

DA4000 

HyComp 


ADH-03011-10 

DDC 


DAC-6012AC 

Riytbsm 

(3500) 

DAC-6012AM 

RaylliooR 

(3590) 

0AC-6012C 

Raythoofl 

(3590) 



I* : 


20 * 

0.5 * 20 * 


0.50 397 

1 30 


IMC-312F 


DAC1220 


DAC1220C 


MP7621Z 


AD7521L 


A07521U 


AD7521L 


AD7521U 


AD7531L 


MP7521L 


MP7521U 


ims 


DAC1210 


DAC1232 


MP7622H 


MP7622II 


MP7622Z 


t National 


National 


MlcroPwr 


tAO 


Intersil 


t Intersil 


Intersil 


MieroPwr 


tMleraPwr 


SIgutIcs 


National 


National 


M t ^ 

Microrwi 


tMlerePw 


MlerePwr 


(3046) I 
(3046) 40 
(3046) 


SI76Z2R tSIHCMlX (3083)! 


Bin.— Binary 
Off.-Offset 


2 * 

2.5 

5 450' 

5* 

20 * 500 


Magn.— Magnitude 


Compl.— Comptementary 


Int Ref.— Internal Reference 


DAC3120B-0 t HybridSys 
DAC3120C-0 HybridSys 
DAC345I-10 HybridSys 
BAC3388-12-0 HybridSys (2963) 
HS9338-0 HybridSys (2983) 
DAC345V-10 HybridSys 50 

BAC9377-164 HyWiSys (2984) 

DDC1250-10-1 DDC 

DDC1250-10-3 DDC 

(Continued) 


CTC— Compl. 2's Compl. 
Mult.— Multiplying 
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INTERFACE 


1C MASTER 


INTERFACE-Digitai to Analog Converters (Cont’d) 


Linear- 

Settling 

Power 




Compl. 

CTCor 









ity 

Time 

DIs. 


Off. 

Compl. 

Off. 

2’s 

Sign. 








Bits Error 

±%LSB 

mW 

Bin. 

Bin. 

Bin. 

Bin. 

Compl. 

Magn. 

m 

CMOS 

ECL 

Int. 




Res. ±LSB 

iiS 

(max.) 

Input 

Input 

input 

Input 

Input 

Input 

Logic 

Logic 

Logic 

Ref. 

Mult. Latches Device 

Source 

Line 


D/A Converters 


(Cont’d) 



AD7521L 


National 

(Cont’d) 

AD7521U 

t National 

■m 

A07S21K 

AO (2825)1 


|A07531K 

AB (2825)1 

A07521K 


Intersil 


AD7521T 

t Intersil 


AD7531K 


Intersil 


■P7521K 


MlcraPwr 

(3046) 

MP7521T 

tSIeraPwr 

(3046) 

MP7531K 


MlcrePwr 

(3046) 

AD7521K 


National 


AD7521T 

t National 


DAC1221 

t National 


0AC1221C 


National 


|a07521J 

AO (2825)1 

A07S21S tAB (2825) 

|a07531J 

AO (2825) 1 

AD7521J 


Intersil 


AD7521S 

t Intersil 


AD7531J 


Intersil 


BiP752lJ 


MiErePwr 

(3048) 

MP7521S 

tMleraPw 

(3048) 

MP7531J 


MIcroPair 

(3046) 

AD7521J 


National 


AD7521S 

t National 


DAC1222 

t National 


0AG1222C 


National 


AM6072C 


AMD 


AM6072M 

t AMD 


AM6070AC 


AMD 


AM6070AM 

fAMD 


DAC-86E 


PMI 


AM6070C 


AMD 


AM6070M 

fAMD 


DAC-86C 


PMI 


0AC-85C-CCD-I 

Datel 



DAC-87-CCD-ltDiM (2861.2881) 


ADDAC80/CCD AO (2825) 


DAC80Z-CCD-I Birr-8rm (2848) 50 

(Continued) 


t Military Temperature Range ( - 55° to 125°C) 


* Typical Value 

BeM fact MIcatn idilHenl data la pravIM ea tte pa|a latad. 
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MASTER SELECTION GUIDE 


INTERFACE-Digital to Analog Converters (Cont’d) 



Linear- 

Settling 

Power 




Compl. 

CTCor 










ity 

Time 

Dis. 


Off. 

Compl. 

Off. 

2's 

Sign. 








Bits 

Error 

±’/iLSB 

mW 

Bin. 

Bin. 

Bin. 

Bin. 

Compl. 

Magn. 

m 

CMOS 

ECL 

int. 




Res. 

±LSB 

r»S 

(max.) 

Input 

Input 

Input 

Input 

Input 

Input 

Logic 

Logic 

Logic 

Ref. 

Mult. Latches Device 

Source 

Line 


D/A Converters 


(Cont’d) 


12-3 Digit BCD 
1/2 


0.3/3 * 800_ 
850* 



DAC85C/CCD 

(Cont’d) 

Birr-Brown (2B4B) 

DA85C-CCD 

MicroNet 


DAGSS-CCD 

t MicroNat 

(3044) 





























































Master Selection Guide 


1C MASTER 


INTERF ACE-Digital to Analog Converters (Cont’d) 



Linear- 

Settling 

Power 




Compl. 

CTCor 










Ity 

Time 

Dis. 


Off. 

Compl. 

Off. 

2's 

Sign. 








Bits 

Error 

±%LSB 

mW 

Bin. 

Bin. 

Bln. 

Bin. 

Compl. 

Magn. 

HL 

CMOS 

ECL 

Int. 




Res. 

±LSB 

fiS 

(max.) 

Input 

Input 

Input 

Input 

Input 

Input 

Logic 

Logic 

Logic 

Ref. 

Mult. Latches Device 

Source 

Line 


D/A Converters 


14 2 



60 

* 

50* 


t Military Temperature Range (-55° to 125°C) 

2658 


* Typical Value 

Bali face laBlutas aBBItleaal iaia Is praalM aa lla paga aatad. 


(Cont’d) 


DAC-U12-1 

tODC 

(Cont’d) 

MP7614J 

MlcraPwr 

(3046) 

MP7614S 

tMleraPwr 

(3046) 

DAC-U11-1 

tDDC 


MP1915A 

Analogic 


MP1915TC 

Analogic 


MP8116 

Analogic 


MP1936 

Analogic 


MP1926A 

Analogic 


MP1926S 

Analogic 


DAC370B-16 t HybridSys 

DAC370C-16 

HybridSys 


DACg33M6-6 

HybridSys 

(2984) 

MP9331-6 

MlcraPtar 

(3046) 

AD7546B 

AD (2827,2829) 

AD7546K 

AD (2827.2829) 

MP1916A 

Analogic 


MP1916TC 

Analogic 


DAC9377-16-6 

HybridSys 

(2984) 

MP9377-16 

MlcraPwr 

(3046) 

DAC736K 

Barr-Srawa (2848) 

HIDAC16B 

Harris 

(2946) 

DAC9331-16-S 

HybridSys 

(2984) 

MP9331-5 

MlcraPwr 

(3046) 

A07S46A 

AO (2827.2829) 


IIP9377-16-5 MIerePwr (3046) 


IMC736J Barr-Brawa (2848) 


IIP9377-16-6 mcraPatr (3046) 30 
BAC700B Barr-Brawa (284B) 
DAC700K Barr-Braaia (2848) 
DAC702B Barr-Brawa (2848) 
BAC702K Barr-Brawa (2846) 

DAC-71-C0B-I Patel 35 

DAC-71-CSB-I Patel 

DAC-72C-C0B-I Patel 

DAC-72C-CSB-I Patel 

HIDAC16C Harris (2946) 
DAC72C-C0B-I Barr-Brawi (2848) 40 
BAC72C-CSB-I Barr-Brawa (2B48) 
ABMC71-C0B-I AO (2827,2829) 
APBAC71-CSB-I AD (2827.2829) 
ADIIAC72-C08-I AD (2827,2829) 
ABMC72-CS8-I AD (2827,2829) 45 
IIP7616T tWItraPwr (3046) 




Ban-Brawa (2848) 55 
(Continued) 


1C MASTER 1984 








































































MASTER SELECTION GUIDE 


INTERFACE-Digital to Analog Converters (Cont’d) 



Linear- 

Settling 

Power 




Compl. 

CTC or 










ity 

Time 

Dis. 


Off. 

Compl. 

Off. 

2's 

Sign. 








Bits 

Error 

±'ALSB 

mW 

Bin. 

Bin. 

Bin. 

Bin. 

Compi. 

Magn. 

TTL 

CMOS 

ECL 

Int. 




Res. 

±LSB 

(iS 

(max.) 

Input 

input 

input 

Input 

Input 

Input 

Logic 

Logic 

Logic 

Ref. 

MulL Latches Device 

Source 

Line 


D/A Converters 


(Cont’d) 


DAC-71-C0B-V 

Datel 

(Cont’d) 

DAC-71-CSB-V 

Datel 


DAC-72C-C0B-V Datel 

DAC-72C-CSB-V Datel 

iU)IUC7U0B-y 

AO 

(2827,2829) 

ADIMC71-CSB-V 

AO 

(2827.2829) 

ADBACIZ-COB-y 

AO 

(2827.2829) 

A0IMC7Z-CS8-y 

AO 

(2827.2829) 

0AC71-CSB-V 

Barr-Braara (2848) 

0AC72-C0B-V 

Barr-Braaia (2848) 

0AC72-CSB-V 

Barr-Braara (2848) 

0AC72C-C0B-V 

Barr-Breara (2848) 

l)AC72C-GSB-y 

Barr-Braara (2848) 

MP9377-16-4 

MieraPwr (3046) 

DAC-HP16BMC 

Data! 

(2861) 

IMC4IP16BIIC-1 

Batal 

(2861) I 


16-4 Digit BCD 
1/2 

15 1170 


50/100* 

575* 



10 

1175 

18 1 

20 

60 



500 


Bin.— Binary 
Off.-Offset 

® 1C MASTER 1984 


Magn.— Magnitude 


Compl. — Compiementary 


Int Ref.— internal Reference 


DMMiPieemi-i 

tDatal (2861) 


0AC70-CSB-I tBirr-Bmn (2848) 


IMC70C-CSB-I Barr-Bram (2848) 1 20 


BAC70-C0B-I 


0AC70C-C0B-I 


MP7616L 


MP7816J 


MP7616S 


52 


53 


MP7616K 


HS3160B-3 


HS3160C-3 


tBarr-Brewa 


Barr-Browa 


MIeraPwr 


MieraPwr 


tMicraPwr 


Barr-Broam 


Barr-Brawa 


MlcfaPwr 


tHybridSys 


HybrldSys 


(2848) 


(2848) 


(3046) 
(3046) 
(3046) 25 


(2849) 


(2849) 


(3046) 


(2985) 


(2985) I 30 


BAC-HP16BCC Batal (2861) 
BAC-HP16BIIC Batai (2861) 
BAC-HPIBBMWtPrtal (2861) 

PAC70-CCP-I tBarr-Brewa (2848) 
PAC70C-CCB-I Barr-Brawa (2848) 35 

DAC-71-CCD-I Patel 

DAC-72C-CCD-I Patel 

PAC72C-CCP-I Barr-Brawa (2848) 

DAC-71-CCD-V Patel 

DAC-72C-CCD-V Daiei 40 

PAC71-CCB-V Barr-Braafi (2848) 
OAC71-COB-V Barr-Breara (2848) 




DAC72C-CCD-V 

Barr-Braara (2848) 


|daC 370B-18 tHybridSys 

45 

DAC370C-18 

HybridSys 



MP370B-18 

t MieraPwr 

(3046) 


MP370C-18 

MieraPwr 

(3046) 


DAC377-18 

HybridSys 

(2984) 


|0AC377B-18 tHybridSys 

(2984) 

50 

|0AC377C-18 

HybridSys (2984) 

(Continued) 



CTC— Compl. 2’s Compl. 
Mult— Multiplying 
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Master Selection Guide 


1C MASTER 



INTERFACE-Digital to Analog Converters (Cont’d) 


Linear- Settling Power Compl. CTC or 

Ity Time Dis. Off. Compl. Off. 2's Sign. 

Bits Error ±'/<!LSB mW Bin. Bin. Bin. Bin. Compl. Magn. TTL CMOS ECL InL 

Res. ±LSB (max.) Input Input Input Input Input Input Logic Logic Logic Ref. Mult. Latches Device Source Line 

D/ A Converters 

(Cont’d) 


18 1 20 500 

X 

X 





X 

X 


X 


X 

(Cont’d) 

MP377B-18 tMIcroPwr (3046) 

X 

X 





X 

X 


X 


X 

MP377C-18 MlcraPwr (3046) 


t Military Temperature Range ( - 55° to 125°C) * Typical Value 


BoM face liileates iMItloaal Bata It proelBad oe the page aataB. 
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MASTER SELECTION GUIDE 


INTERFACE-Display Drivers 


Display Drivers 


Bargraph Fluorescent 

XR2276 

Exar 

Bargraph LEO LM3914 

National 

LM3915 

National 

AN6875 

Panasonic 

LB1405 

Sanyo 

LB 1409 

Sanyo 

LB1415 

Sanyo 

LB 1416 

Sanyo 

LB1419 

Sanyo 

LB 1426 

Sanyo 

LB1436 

Sanyo 

UAA170 

Siemens 

UAA180 

Siemens 

U237B 

Telefunken 

U244 

Telef unken 

U247B 

Telefunken 

U254 

Telefunken 

U257B 

Telefunken 

U267B 

Telefunken 

TSC9403 

Toshiba 

TSC9404 

Toshiba 

Bargraph LED or Vacuum Fluorescent (module) 

AW580 

AWI 

Bargraph or LED Dot Display Generators 

Xli2277 

Exar (3375) 

XR2278 

Exar (3375) 

XR227g 

Exar (3375) 



Bargraph VF HA12Q10 
HA 12011 


Bargraph 18-Element LCD Driver 

HEF9754V Sighetics 


Clock Driver, Dual 

DS3671 National 


Display Controliers and Keyboard Interface; See 
Microprocessors-General Purpose 


Driver, 16-Channel Electroluminescent Display Column 
Driver HV1 Supertex 


Driver, 16-Channel Electroluminescent Display Row Driver 
HV2 Supertex 


Electroluminescent Even Column Driver, 32 Outputs 
SN75554 Tl 


Electroluminescent Even Row Driver, 32 Outputs 
SN75552 Tl 


Electroluminescent Odd Column Driver, 32 Outputs 
SN75553 Tl 


Electroluminescent Odd Row Driver, 32 Outputs 
SN75551 Tl 


Lamp Driver 

CSR301 TeledyneC 


LCD Column Driver 

iCSS7£81 liiiiSn (SSZG) 


LCD Display Interface (drives 7 to 20-segment linear 
displays) SAA1062 Signetics 


LCD Dot Matrix Driver 

HLCD0488 Hughes 

HLC00515 Hughes 

HLCD0538A Hughes 

HLCD(»^A Hughes 

HLCD0540 Hughes 

HLCD0S48 Hughes 

HLCD0550 Hughes 

HLCD0551 Hughes 

HLCD0607 Hughes 

SED1100 SMOS 

SE01300 SMOS 


t Military Temperature Range { - 55° to 125°C) 


LCD Driver, Multiplexed 


PCF8576 

Signetics 

LCD Driver, 32/64 Segment 


PCF8577 

Signetics 

LCD Graphics Driver 


SED1500 

SMOS 

LEO Bar Display Driver, 10 LEDs 


TA7612A 

Toshiba 

LED, Cascadable 


SOA2014 

Siemens 

LEO Display Driver, 5 LEDs 


TA7654 

Toshiba 

TA7^ 

Toshiba 

LEO Display Driver, 33 Outputs, 15 mA Sink Capability I 

MM5486 

National { 

LED Display/Interface (drives 7, 14, 16-segments for linear I 

displays, bar graphs) 


SAA1060 

Signetics 

SAA1061 

Signetics 

LED Driver System, 8 Decade, 8x8 Memory, Decoder 

(versions either hardwire or processor controlled 

ICM7218A 

latersil (786) 

iCM7218B 

Mtinll (786) 

ICM7218C 

l■tsrsU (786) 

ICM7218D 

litM^ (786) 

ICM7218E 

iBtersil (786) 

LED, Static U180M 

Telefunken 

U3080M 

Telefunken 

Multiplexed LCD Driver, Master and Slave I 

MC 145000 

Motorola 

MC 145001 

Motorola 

MM58201 

National 

Segment Driver for Gas Discharge Displays I 

01232 

Dionics 

DI242 

Oionics 

Universal (LED, LCD, or vacuum fluorescent) j 

S2809 

AMI 1 

BCD (hexadecimal) to T-Segment Decoder/Drtver with I 

Latch Active Low, Open Collector 


9370C 

Fairchild 

BCD (hexadecimal) to 7-Segment Latch/Decoder/Driver I 

(CMOS with bipolar output) 


MC 14495 

Motorola 

UCN-4805A 

Sprague 

UCN-4806A 

Sprague 

BCD (hexadecimal) to 7-Segment LED Decoder/Driver, I 

Constant Current, with Latch 


9368C 

Fairchild 

BCD Pius 1 to 7-Segment ^ 


LM1017 

National 

U143 

Telefunken 

BCD to 7-Segment Decoder/Driver 


MC14547BA 

t Motorola 

MC14547BC 

Motorola 

BCD to 7-Segment Decoder/Driver, Active High, Open I 

Collector 5449 

t Fairchild 

54LS249 

t Fairchild 

54LS49 

t Fairchild 

74LS49 

Fairchild 

74LS49 

Fairchild 

HD74LS249 

Hitachi 

HD74LS49 

Hitachi 

MC7449 

Motorola 

SN54LS249 

Motorola 

SN54LS49 

t Motorola 

SN74LS249 

t Motorola 

SN74LS49 

Motorola 

DM54LS249 

t National 

DM54LS49 

t National 

DM74LS249 

National 


(Continued) 


1 Function Device 

Source 


BCD to 7-Segment Decoder/Driver, Active High, Open 

Collector 


(Cont'd) 

DM74LS49 

National 


SN54249 

tn 

(1002) 

SN5449 

tTl 

(935) 

SM54LS249 

tn 

(1002) 

SN54LS49 

tn 

(935) 

SN74249 

Tl 

(1002) 

SN7449 

Tl 

(935) 

SN74LS249 

Tl 

(1002) 

SN74LS49 

n 

EIE] 

1 BCD to 7-Segment Decoder/Driver. Active High, Resistive 

Pull-Up 5448 

t Fairchild 


54LS248 

t Fairchild 


54LS48 

t Fairchild 


7448 

Fairchild 


74LS248 

Fairchild 


74LS48 

Fairchild 


9307C 

Fairchild 


9307M 

t Fairchild 


HD74LS248 

Hitachi 


HD74LS48 

Hitachi 


MC7448 

Motorola 



Motorola 


MC9307 

t Motorola 


SN54LS248 

t Motorola 


SN54LS48 

t Motorola 


SN74LS248 

Motorola 


SN74LS48 

Motorola 


DM5448 

t National 


DM54LS248 

t National 


DM54LS48 

t National 


DM7448 

National 


DM74LS248 

National 


DM74LS48 

National 


DS8856 

National 


S8T05 

tSgnetfcs 


SN54248 

tn 

(1002) 

SN5448 

tn 

(935) 

SII54LS248 

tn 

(1002) 

SN54LS48 

tn 

(935) 

SN74248 

Tl 

(1002) 

SN7448 

Tl 

(935) 

SN74LS248 

Tl 

(1002) 

SII74LS48 

Tl 

(935) 

BCD to 7-Segment Decoder/Driver, Active Low, Open I 

Collector 54LS347 

t Fairchild 


54LS447 

t Fairchild 


74LS347 

Fairchild 


74LS447 

Fairchild 


MC4039 

Motorola 


S8T04 

t Signetics 


SN54LS347 

tn 

(1019) 

SNS4LS447 

tn 

(1038) 

SN74LS347 

Tl 

(1019) 

SN74LS447 

Tl 

niin 

1 BCD to 7-Segment Decoder/Driver, Active Low, Open 

Collector, 15 V Output 



5447 

+ Fairnhiiri 


54LS247 

t Fairchild 


54LS47 

t Fairchild 


7447 

Fairchild 


74LS247 

Fairchild 


74LS47 

Fairchild 


9317BC 

Fairchild 


9317BM 

t Fairchild 


HD7447A 

Hitachi 


HD74LS247 

Hitachi 


HD74LS47 

Hitachi 


MC7447 

Motorola 


SN54LS247 

t Motorola 


SN54LS47 

t Motorola 


SN74LS247 

Motorola 



(Continued) 


UJ 

o 

< 

LL 

GC 

in 

I- 


* Typical Value 
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1C MASTER 


INTERFACE-Display Drivers (Cont’d) 


Function Device 

Source 


Display Drivers 

(Cont’d) 

1 BCD to 7-Segment Decoder/Driver, Active Low, Open | 

Collector, 15 V Output 

(Cont’d) 

SN74LS47 

Motorola 


DM5447A 

t National 


DM54LS247 

t National 


DM54LS47 

t National 


DM7447A 

National 


DM74LS247 

National 


DM74LS47 

National 


383A/C 

TeledyneS 


383B/M 

tTeledyneS 


SN54Z47 

tn 

(1001) 

SN5447A 

tn 

(935) 

SN54L8Z47 

tTI 

(1001) 

SN54LS247A 

tTI 

(1001) 

SNS4LS47 

tTI 

(935) 

SN74247 

TI 

(1M1) 

SII7447A 

Tl 

(935) 

SN74L47 

TI 


SN74LS247 

Tl 

(1001) 

SN74LS47 

TI 

(935) 

1 BCD to 7-Segment Decoder/Driver, Active Low, Open I 

Collector, 30 V Output 



5446 

t Fairchild 


7446 

Fairchild 


9317GC 

Fairchild 


9317CM 

t Fairchild 


HD7446A 

Hitachi 


MC7446 

Motorola 


DM5446A 

t National 


DM7446A 

National 


SS54246 

tTI 

(1001) 

SNS448A 

tTI 

(935) 

SN54LS46 

tTI 

(935) 

SN74248 

Tl 

(1001) 

SN7446A 

Tl 

(935) 

SN74LS46 

Tl 

(935) 

1 BCD to 7-Segment Decoder/Driver, for Fluorescent 


Displays CS250 

Cherry 


CS250-1 

Cherry 


1 BCD to 7-Segment Decoder/Driver, for Liquid Crystal I 

Displays CD40S5B 

tBCA 

(839) 

CD4055BE 

RCA 

(839) 

TC4055B 

Toshiba 


1 BCD to 7-Segment Decoder/Driver, 2-DigiL Direct Driver I 

for Common Anode LED Displays 



DS8669 

National 


1 BCD to 7-Segnient Latch/Decoder/Driver 


1 CS260 

Cherry 


1 BCD to 7-Segment Latch/Decoder/Driver (CMOS with I 

bipolar output) 



F4511BC 

Fairchild 


F4511BM 

t Fairchild 


HD14511B 

Hitachi 


MC14511BA 

t Motorola 


MC14511BC 

Motorola 


MC14513BA 

t Motorola 


MC14513BC 

Motorola 


CD4S11BC 

National 


CD4511BM 

t National 


CD4511B 

tBCA 

(839) 

CD4511BE 

RCA 

(839) 

883/4511B 

tsss 


SCL4511B 

sss 


CM4511B 

tSolitron 


CM4511BE 

Solitron 



BCD to 7-Segment Latch/Decoder/Driver, for Liquid 
Crystal Displays 

CD4543BD t RCA (839) 

CD4S43BE RCA (839) 


BCD to 7-Segment Latch/Decoder/Driver, Output 1-16 
SAB3211 Siemens 


BCD to 7-Segment Latch/Decoder/Drtver (ripple blanking) 
MC14544BA t Motorola 


BCD to 7-Segfnent Latch/Decoder/Driver for Common 
Cathode LED Displays 

NES^ Signetics 

t Military Temperature Range ( - 55“ to 125“C) 


1 MC14544BC 

Motorola 

BCD to 7-Segment Latch/Decoder/Driver (strob«l latch), , 

for Liquid Crystal Displays 


LS7100 

LSICiap (803) 

MC14543BA 

t Motorola 

MC14543BC 

Motorola 

CD4056B 

t RCA (839) 



883/45436 

tsss 

SCL4543B 

SSS 

TC4056B 

Toshiba 

I BCD to 7-Segment LED Decoder/Driver 

I CA3168 

RCA (3599) 

1 BCD to 7-Segment LED Decoder/Driver, Constant Current 

DS8857 

National 

NE587 

Signetics 

1 BCD to 7-Segment LED Decoder/Driver with Latch, Output 

0-9,-,E,H,L,P 


9374C 

Fairchild 

1 BCD to 7-Segment LED Drwer Adjustable Current 

1 DS8858 

National 

j BCD to 7-Segment LED Latch/Decoder/Driver, with Ripple 

Blanking F4734BC 

Fairchild 

F4734BM 

t Fairchild 

1 BCD-to-Decimai Decoder/Driver (for lamps) 

380A/C 

TeledyneS 

380B/M 

tTeledyneS 

381A/C 

TeledyneS 

381B/M 

t TeledyneS 

1 BCD-to-Decimal Decoder/Driver (nixie driver) 

7441 

Fairchild 

DM5441A 

t National 

DM7441A 

National 

382A/C 

TeledyneS 

382B/M 

tTeledyneS 

1 BCD-to-Decimai Decoder/Driver with Blanking (for cokt 

cathode indicator tubes) 


54141 

t Fairchild 

74141 

Fairchild 

HD74141 

Hitachi 

MC54141 

t Motorola 

MC74141 

Motorola 

DM54141 

t National 

DM74141 

National 

SN74141 

Tl 

Quad AC Plasma Display Axis Driver 


SN554266 

tTI 

SN55427B 

tTI 

SN75426B 

Tl 

SN75427B 

Tl 

1 Hex TTL to LED Bulb Driver, with Latch 

DS8859 

National 

DS8869 

National 

2-DigiL 7-Segment Decoder/Driver Interfaces to CPU 

MN1205E 

Panasonic 

MN1205P 

Panasonic 

MN1205Q 

Panasonic 

3 1/2-Digit Liquid Crystal Clock 


C1200 

LSIComp 


Function Device 

Source 


4/5-Digit Fluorescent Display Driver 



MM5474 

National 


MM5476 

National 


MM5477 

National 


MM5478 

National 


4/5-Digit (serial data input) 



MM5450 

National 


MM5451 

National 


4/5-Digit Vacuum Fluorescent 



MM5445 

National 


MM5446 

National 


MM5447 

National 


MM5448 

National 


SAA1063 



4x5 Matrix LED Decoder/Driver, Interface to CPU 


1 MN1205F 

Panasonic 


4x8 Matrix LED Decoder/Driver, Interface to MPU 


, MN1205A 

Panasonic 


4-Bit Multiplexed LCD Driver (4x7) 



HLCD7211-1 

Hughes 


HLCD7211-2 

Hughes 


4-Channel Incandescent Lamp Driver 



CLD4 

TeledyneC 


4-Channel Plasma 



XR2284 

Exar 


1 4-Character, 18-Segment Triplexed LCD DeCoder/Driver 

ICM7233 

litarell 

(798) 

4-Digit Driver (Quad Power Stroke) 



HD6600-2 

t Harris 


HD6600-5 

Harris 


HD6600 

National 


4-Digit Fluorescent 



ICM7235 

Intersil 


ICM7235A 

Intersil 


ICM7235AM 

Intersil 


ICM7235M 

Intersil 


j 4-Digit Gas Discharge Display Anode Driver 


Di500 

Dionics 


DI502 

Dionics 


4-Digit LCD Driver 



ICM7211AM 

latMtll 

(779) 

ICM7211M 

litersll 

(779) 

TSC7211AM 

TeledyneS 


4-Digit LED Driver 



SDA2004 

Siemens 


1 4-Digit LED Driver, Multiplexed BCD or Binary to 


7-Segment Decoder/Driver 



1017212 

iBtorsil 

(779) 

ICH7212A 

litersll 

ucIj 

1 4-Digit LED Driver, BCD or Binary to 7-Segment 


1 Decoder/Driver, Data and Digit Select Code Latches for 

IP Interface ICM7212AM 

litirsll 

(779) 

ICM7212M 

litmll 

(779) 

UDN-7183A 

Sprague 


UDN-7184A 

Sprague 


UDN-7186A 

Sprague 


UHP-482 

Sprague 


TSC701AM 

TiMyiiS (3093) 

TSC7212A 

TeledyneS 


TSC7212AM 

TeledyneS 


4-Digit Liquid Crystal, Multiplexed BCD to LCD 


Decoder/Driver, AC Drive 



1017211 

imrsil 

(779) 

ICM7211A 

litirsil 

(779) 

DF412 

Siliconix 


SCL25411 

SSS 


4-Digit/Segment Fluorescent 



DI503 

Dionics 


DI504 

Dionics 



* Typical Value 
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INTERFACE-Display Drivers (Cont’d) 


Function Device 

Source 

Display Drivers 

(Cont’d) 

1 4-Oigit Select Microprocessor Interface (4x7) I 

HLCD7211-3 

Hughes 

HLCD7211-4 

Hughes 

1 4-Oigit (stores segment and address data, drives 7-8 I 

segment digits) 


MM74C911 

National 

1 4-Oigit, 17-Segment Alpha-Numeric with Memory, Decoder I 

and LED Drivers 


MM74C956 

National 

NSM4307 

National 

NSM4507 

National 

1 4-Oigit, 7-Segment LCD Decoder/Driver I 

1 TSC7211A 

TeledyneS | 

1 4-Oigit, 7-Segment LED Decoder/Driver I 

TSC700A 

TeMyaeS (3092) 

4-0igit/8-Segment Fiuorescent 


COP470 

National 

4-Segment Liquid Crystal 


C04054B 

RCA (839) 

TC4054B 

Toshiba 

4-3GQn)SRt MQS to LED Aficdv Driver 


75491 

Fairchild 

MC75491 

Motorola 

DS55493 

t National 

DS75491 

National 

DS75493 

National 

SN75491 

Tl 

SN75491A 

Tl 

1 5x7 Dot Matrix LCD/Console Controller I 

1 CY300 

Cybernetic | 

5x8 Dot Matrix Multiplexed LCD. On-board memory allows 
ASCII code and special symbols display without refresh 

circuitry. (2-chip set) 


PE7901 

Polycore 

PE7902 


} 5x12 Dot Matrix (up to 80 characters by cascading) I 

10^ 

Rockwell 

10939 

Rockwell 

1 5-Character, 18-Segment Triplexed LCD Decoder/Driver I 

1 IGII7Z34 

imnil (798) I 

1 5-Digit Gas Discharge Display Anode Driver I 

UHD-490 

t Sprague 

UHP-490 


5-Line Plasma Display Axis Driver 


DI5140 

Oionics 

DI5180 

Dionics 

DI5240 

Dionics 

DI5280 

Dionics 

1 5-Seginent Gas Discharge Display Cathode Driver I 

UHP-480 

Sprague 

5-Segment MOS to LED Anode Driver 


DS8861 

National 

5-Step Logarithmic Dual LEO Driver 


TA7666 

Toshiba 

TAiggi 

To$nlua 

1 6-Diglt Gas Discharge Display Anode Driver j 

01505 

Okmics 

DI507 

Dionics 

DI603A 

Dionics 

DI604A 

Dionics 

DI605A 

Dionics 

DS8891 

National 

8891 

Signetics 

UDN-6164A 

Sprague 

UHD-491 

t Sprague 

UHP-491 

Sprague 

UHP-495 

Sprague 

6-Oigit LED Driver (low voltage) 


DS8646 

National 


6-Digit MOS to LED Cathode Driver 


55492A 

t Fairchild 

75492 

Fairchild 

75492A 

Fairchild 

MC75492 

Motorola 

DS^92 

National 

DS75494 

National 

DS8870 

National 

DS8877 

National 

PS55494 

t National 

SN75492 

Tl 

SN75492A 

Tl 

SN75494 

Tl 

6-Digit/Segment Fluorescent 


DI508 

Dionics 

01509 

Dionics 

UDN-6116 

Sprague 

UDN-6126 

Sprague 

1 6-Digit BCD (stores segment and address data, drives 7-8 I 

segment digits) 


MM74C912 

National 

1 6-Dig'it Hex (stores segment and address data, drives 7 | 

1 segments) MM74C917 

National j 

6-Digit, 7-Segment LCD Driver with Decimal Points, or 

Three 16-S^ment Characters. 48-Stage Shift Register, 

48-Bit Data Latch and 48-Segment Driver 

1 MSM5219 

OKI 1 

1 7-pigit Gas Discharge Display Anode Driver 1 

MC3490 

Motorola 

MC3494 

Motorola 

7-Oigit MOS to Gas Discharge 


XR2272 

Exar 

7-Digit MOS to LED Cathode Driver 


SN75497 

Tl 

7-Oigit/Segmenl MOS to Fluorescent 


XR2271 

Exar 

7-Line Dot Matrix or Segmented 


SN75581 

Tl 

1 7-Segment Gas Discharge Display Cathode Driver 1 

DS8885 

National 

8885 

Signetics 

UHP-481 

Sprague 

SN75584A 

Tl 

1 7-Segment Gas Discharge Display Cathode Driver, with { 

BCD Decoder 0S7880 

t National 

OS8880 

National 

DS8884A 

National 

DSG980 

National 

0S8880 

Signetics 

SN75480 

Tl 

7-Segment to BCD Converter/Driver 


MM54C915 

t National 

MM74C915 

National 

[ 8-Bit Parallel In/Parallel Out Fluorescent (for mP systems) I 

UCN-4815A 

Sprague 

UCS-4815H 

t Sprague 

8-Channel Plasma 


XR2288 

Exar 

1 8-Character, 14/16 Segment LED Display Driver I 

1 ICM7Z43 

litersll (3017) | 

1 8-Digit Gas Discharge Display Anode Driver I 

DI510 

Dionics 

DI512 

Dionics 

DI803A 

Dionics 

DI804A 

Dionics 

DI805A 

Dionics 

DS8887 

National 

DS8897 

National 

UDN-8184A 

Sprague 


8-Digit MOS to LEO Cathode Driver 
OS8863 

DS8871 

DS8963 

National 

National 

National 


8-Digit/Segment Fluorescent 



DI513 

Dionics 


DI514 

Dionics 


DI514A 

Dionics 


XR6118 

Exar 

(3376) 

XR6128 

Exar ^ 

(3376) 

NE594 

SlgaatlES 

(3623) 

SA594 

Slgattica 

(3623) 

SG6118 

SiliconG 


UDN-6118 

Sprague 


UDN-6128 

Sprague 


UDN-6138 

Sprague 


U0N^148 

Sprague 


1 8-Digit, 7-Segment Triplexed LCD Decoder/Driver 


ICM7231 

latarsll 

(798) 

8-Line Fluorescent Driver 



MSL01ZR 

OKI 

(4118) 

IRSL915R 

OKI 

(4118) 

MSL916R 

OKI 


IRSL917R 

OKI 

(4118) 

1 8-Output Digit-Scan Counter/Decoder for Cold-Cathode I 

Counter Tubes 



MSLOSIOR 

OKI 

(4118) 

MSL9511R 

OKI 

(4118) 

1 8-Segment Gas Discharge Display Cathode Driver 


DI210 

Dionics 


DI2210 

Oionics 


DI230 

Dionics 


DI240 

Oionics 


01300 

Dionics 


DI302 

Dionics 


MC3491 

Motorola 


MC3^ 

Motorola 


0S7889 

t National 


DS8889 

National 


U0N-7180A 

Sprague 


8-Segment MOS to LED /tnode Driver 



MC676 

Motorola 


DS8867 

National 


9-Digit MOS to LED Cathode Driver 



DS8872 

National 


DS8920 

National 


DS8973 

National 


DS8975 

National 


SN75498 

Tl 


1 9-Digit MOS to LED Cathode Driver, with Low Battery I 

indicator DS8864 

National 


0S8873 

National 


1 9-Digit MOS to LEO Cathode Driver with Shift Register I 

Decoding DS8874 

National 


9-Line, 30 LED U1096B 

Telefunken 


9-Segment LED Driver (low voltage) 



DS8647 

National 


0S8648 

National 


10-Bit High-Voltage, High-Current 



S4534 

AMI 

(2811) 

1 10-Bit Serial In/Parallel Out Fluorescent (for nP systems) 

UCN-4810A 

Sprague 


UCN4810A 

Tl 


1 10-Digit, 7-Segment Triplexed LCD Decoder/Driver 


iCM7232 

litersll 

(798) 

11-Segment LEO Display Drivers 



MM5485 

National 


12-Line Vacuum Fluorescent 



SN75512A 

Tl 


SN75513A 

Tl 


SN75514 

Tl 




t Military Temperature Range ( - 55° to 125°C) 


* Typical Value 
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INTERFACE-Display Drivers (Cont’d) 


Function Device 

Source 

Display Drivers 

(Cont’d) 

14-Digit Decoder/Driver 


DS8665 

National 

DS8666 

National 

14-Digit Decoder/Driver, with Low Battery Indicator I 

DS7664 

t National 

DS8664 

National 

14-Segment Decoder/Driver, Interlace to CPU 

MN1205H 

Panasonic 

16-Line Fluorescent 


DS8881 

National 

8881 


16-Segment LED Display Drivers 


MM5484 

National 

18-Segment Alphanumeric 


AC5947 

Tl 

18-Segment, 16-Character Alphanumeric (30, 35 and 40 

volt versions) 10937 

Rockwell 

30-6it LCD Driver/Register 


MD4330B 

Mitel 

32 Segment LCD 


MM5452 

National 

MM5453 

National 

PCE2112 


32-Bit High-Voltage 


S4521 

AMI (2810) 

S4S3S 


32-Bit LCD MM58438 

National 

32-Line AC Plasma Display Axis Driver 

SN75500A 

Tl 

SN75501C 

Tl 

32-Line Vacuum Fluorescent 


SN75518 

n 

32-Segment LCD Controller/Driver 


mPD7255 

NEC 

32-Segment LCD Driver 


MM5483 

National 

40-Segment LCD Duplex 


PCE2100 

Signetics 

60-Segment LCD Duplex 


PCE2110 

Signetics 


64-Segment LCD Duplex 

PCF2111 Signetics 



t Military Temperature Range ( - 55° to 125°C) 
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INTERFACE-Error Checking Circuits 


Max. Seriai 

Data Rate, 

Function MHz 

Supply 

Voltage, 

V 

Device 

Source 


Line 

Error Checking Circuits 



CRC Generator/Checker 2 * 

5 

COM8004 

SMC 



3 

5 

MC8500 

Motorola 





SSI8500 

SlllceeSys 

(4208) 


10 

5 

9401C 

Fairchild 





g401M 

t Fairchild 


5 



8X01A 

Signetics 



12 

5 

54F401 

t Fairchild 





74F401 

Fairchild 





N9401 

SigMtIcs 

(1656) 




S9401 

tSIgaetlcs 

(1656) 

10 

CRC Generator/Checker (expandable) 20 

5 

54F402 

FaIrchIM 

(738) 




54F492 

Fairchild 





74F402 

FaIrchIM 

(738) 




74F492 

Fairchild 



Deskew-Queue Register 3 * 

5 

MC8520 

Motorola 


15 



SSI8520 

SlllcanSys 

(4208) 


Error Detection and Support Logic, for Winchester Disk System 






5 

5 

WD1014 

Wastwi 

(1724) 


Error Detection/Correction Circuit — 

5 

8206 

Intel 





WD8206 

Western 

(4260) 


Error Detection/Correction Circuit (ECL) — 

-5.2 

MC10163 

Motorola 


20 



MC10193 

Motorola 





MC10563 

t Motorola 





MC10593 

Motorola 



Error Detection/Correction Circuit (TTL) — 

5 

54F416 

Fairchild 





54F418 

t Fairchild 


25 



54F630 

Fairchild 





54F631 

Fairchild 





74F416 

Fairchild 





74F418 

Fairchild 





74F630 

Fairchild 





74F631 

Fairchild 





9428 

Fairchild 





IIC74F2960 

MetaraM 

(822) 




SN74ALS790 Motsrela 

(823) 




MM54ALS632t National 


35 



MM54ALS633t National 





MM54ALS634t National 





MM54ALS635t National 





MM74ALS632 National 





MM74ALS633 National 


40 



MM74ALS634 National 





MM74ALS635 National 





S4F630 

tSIgsMies 

(888) 




54F631 

tSIgaatles 

(888) 




74F630 

Slgaalles 






(880.888) 

45 



74F631 

SIgaatIcs 






(880.888) 




SN54ALS632 fTI (1070,374) 




SNS4ALSS33 fTI (374.1070) 




SII54M.S634tTI (374,1071) 




SII54ALS635 fTI (374.1071) 

50 



SII54LS630 

tTI 

(1069) 




SN54LS631 

tTI 

(1069) 




SN54LS638 

tn (1072.1153) 




SII54LM37 

tTI (1072,1153) 




SN74M.S632 H (374.1070) 

55 



SII74ALS633 T1 (374.1070) 




SN74M.S634 Tl (374.1071) 




SN74ALS635 Tl (374.1071) 




SN74LS630 

n 

(1069) 




SN74L^1 

Tl 

(1069) 

60 



SN74LS636 

n (1072.1153) 




SN74LS637 

n (1072.1153) 



7 

MB1412A 

Fujitsu 



Error Detection/Correction Circuit (TTL). Serial Burst — 

5 

54F430 

Fairchild 





74F430 

Fairchild 


65 


t Military Temperature Range ( - 55° to 125°C) * Typical Value 
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1C MASTER 


INTERFACE-Error Checking Circuits (Cont’d) 


Max.Strtal 
Data Rate, 
MHz 


Supply 

Voltage, 

V 


Error Checking Circuits 


(Cont’d) 


Error Detection/Correction Circuit, 32-Bit Memory 



54F41B 

74F418 


fFiircUM 

FtIreUM 


(757) 

(757) 


Error Pattern Register 


MC8501 


Motorola 


Expandable Error Checker and Corrector 


DP8400 

DP8400 


Natimi 

Tl 


(1514) 


LRCC Data Register 


MC8502 

SSI8502 


Motorola 

SiMceaSn (4208) 


Polynominal Cenerator 


4* 


MC8S06 


Motorola 


Polynominal Generator/Checker 


3.5’ 


HC2653 

MC68653 


MC8503 

SCN68653 


Mstorelf (1512) 
Metarela 

(1508,1512) 

Motorola 

Slgeetlcs (1671) 


gCW2653 SIlMtiW (1671) 


Universal Polynominal 4-Blt Generator 


MC8504 


Motorola 


Single Error Hamming Code Detector and Generator 


MC4041 


Motorola 


t Military Temperature Range ( - 55° to 125°C) 


* Typical Value 
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INTERFACE-Keyboard Encoder-Decoders 


No. of 

Max. 

Supply 






No. of 

Output 

Clock Rate, 

Voltage, 






Keys 

Bits 

Code KHz 

V 

Comments 

Device 

Source 


Line 

Keyboard Encoder- Decoders 



16 

4 

Binary — 

3-15 

2 key rollover, 3 state output 

MM54C922 

t National 








MM74C922 

National 





External ROM Programmable 









— 

5 

Antibounce, mute, interlock 

M190 

SGS 





1 of 16 

5 

Strobe output, key rollover output, 2 of 8 
keyboard to binary encoder, one of four 
row inputs and column inputs (telephone 
key pads) give binary output, strobe. 

HD0165 

Hurls 

(2979) 







liC14419 

Motarala 

(3536) 

5 

20 

5 

Binary — 

3-15 

2 key rollover, 3 state output 

MM54C923 

t National 








MM74C923 

National 



85 

8 

ASCII/HEX 1000 

4-10.5 

Scans and generates code for 53 key ASCII 
plus 32 non-ASCII keys 

C0P1871A 

RCA 

(1595) 





4-6.5 

Scans and generates code for 53 key ASCII 
plus 32 non-ASCII keys 

CDP1871AC 

RCA 

(1595) 


88 

8 plus Parity 

Mask, Programmable 100 

-12.5 

Programmable parity, strobe width, strobe 
delay. Two key rollover. 8x11 matrix, 3 
levels. 

KR2376 

SMC 


10 

90 

10 

External ROM Programmable 









100 

— 12.5 

9 X 10 matrix, 4 Mode, 2 or N key roiiover 

KR3600-PR0 

SMC 





Mask, Programmable 100 

-12.5 

9 X 10 matrix, 4 Mode, 2 or N key rollover 

KR3600 

SMC 



112 

10 

Mask Programmable 66 

5 

1 12 bits for internal programming of 
function keys 

AY3-4592 

Gi 



128 

8 

Mask Programmable 400 

5 

16 X 18 matrix, 8-Bit bus interface, 4 
rollover modes, UART on chip 

SCII2671A 

SlKMUes 

(1678) 



9 

Mask Programmable 100 

5 

16 X 18 matrix, three-state I/O, 2 or 3 key 
alarm 

IISII3914A 

OKI 

(4118) 

15 


t Military Temperature Flange (-55° to 125°C) 


* Typical Value 
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INTERF ACE-Line Circuits 

No. 

Supply 






Per Party 

Voltaoe, 






Device Output Line 

V 

Comments 

Device 

Source 


Line 

Line Drivers — Single Ended 



2 High Current Yes 

5 

Coax/Twisted Pair 

MC8T23 

Motorola 






DS75123 

National 






N8T23 

Slgaetlcs 

(876) 





N8T23 

Tl 






SN75123 

Tl 


5 



Emitter Follower for Coax/Twisted Pair 

MC8T13 

Motorola 






DS55121 

t National 






DS75121 

National 






N8T13 

SigasHct 

(876) 





S8T13 

Slgaatlca 

(876) 

10 




N8T13 

Tl 






SN55121 

tTI 






SN75121 

Tl 



-0.5 to 5.5 V No 

5 

RS422A, RS423A 

mA9639C 

Tl 



±4to6V No 

±9 to ±15 

RS232, RS423. CCIH V.26, V.28 

9636AC 

Fairchild 


15 




9636AM 

t Fairchild 






mA9636AC 

Tl 



±6V No 

±12 

4 Input 

N8T15 

Slgaatlca 

(876) 


±8V No 

±12 

RS232C 

75150 

Fairchild 






DS75150 

National 


20 




SN55150 

tTI 






SN75150 

Tl 



3 High Current No 

5 

IBM360 

HD2904 

Hitachi 



±6V No 

±12 

RS232B/C, CCITT, MIL188 

9616 

Fairchild 






9616E 

Fairchild 


25 




9616M 

t Fairchild 



4 TTL Yes 

5 

OS7831 W/u V'CC Ctamp 

0S7832 

t National 






DS8832 

National 






DS8832 

Tl 





Three-State 

N8T09 

Slgaatlca 

(876) 

30 




SOTOS 

t Slgaatlca 

(876) 




2-Input NAND, 80 Ma 

96101C 

Fairchild 






96101M 

t Fairchild 





4-Input AND, NAND 

DS7831 

t National 






DS8831 

National 


35 




DS8631 

Tl 



0.15 to 4 V No 

5 

IBM360/370 

IIC3481 

Malcrala 







(3064.306S) 





IIC3485 

Metarela 







(3064,3065) 


3.11 No 

5 

iBM360/370 

SN75126 

Tl 






SN75130 

Tl 


40 

-7 to 12 Yes 

5 

RS422, Three-State 

SN75174 

Tl 



-7 to ±12 Yes 

5 

RS422, Three-State 

SN75172 

Tl 



±4to6V No 

±5 

RS423, RS422 With mode control 

DS3691 

National 




±5.5 

RS423, RS422 with mode control 

DS1691 

t National 



Yes 

±5 

RS423, Three-State 

AM26LS29C 

AMD 


45 




AM26LS29 

Signetics 




±5.5 

RS423, Three-State 

AM26LS29M f AMD 


±6to9V No 

±9 to ±15 

RS232C,CCinV.24 

XS1488 

Ezar 

(3384) 





mA1488 

Fairchild 






HD75188 

Hitachi 


50 




MCUSB 

Malarala 

(3064) 





DS1488 

National 






MC1488 

Signetics 






SG1488 

SiliconG 






MC1488 

Tl 


55 




SN55188 

tTI 






SN75188 

Tl 



±4to6V No 

±5 

RS423, RS422 with mode control 

AM26LS30C 

AMD 






AM26LS30 

Signetics 




±5.5 

RS423, RS422 with mode control 

AM26LS30M f AMD 

60 

6 NTDS No 

5,-15 

NTDS 

M0A-268B 

t tnterdesign 




5,-5 

NTDS Hex Driver 

M0F1305B 

t Interdesign 




t Military Temperature Range ( - 55° to 125°C) * Typical Value 
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INTERPACE-Line Circuits (Cont’d) 


No. Supply 

Per Party Voltage, 

Device Output Une V Conuuents Device Source Line 


Line Drivers-^Single Ended 

(Cont’d) 


8 TTL 

Yes 5 

Three-State (also see index for 74S244, 74LS244, 67S304, 67LS304) 

54LS241 

t Fairchild 






54LS541 

t Fairchild 






74LS241 

Fairchild 






74LS244 

Fairchild 






74LS541 

Fairchild 






HD74LS241 

Hitachi 






HD74LS244 

Hitachi 






M74LS241 

Mitel 






M74LS244 

Mitsubishi 






SN54LS241 

tMMI 

(804) 

10 




SII54LSZ44 

fimi 

(804) 





SN54LS245 

tMMi 

(804) 





8N54LS341 

tMII 

(804) 





SN54LS344 

tMMi 

(804) 

' 




SNS4S241 

tMMi 

(804) 

15 




SN54S244 

tMMi 

(804) 





SN74LS241 

MMI 

(«04) 





SI74LS244 

MMI 

(804) 





SN74LS245 

MMI 

(804) 





SN74LS341 

MM! 

(804) 

20 




SN74LS344 

MMI 

(804) 





SII74S241 

MM 

(804) 





SN74S244 

MMI 

(804) 





SN54LS241 

t Motorola 






SN54L^44 

t Motorola 


25 




SN54LS541 

t Motorola 






SN74LS241 

Motorola 






SN74LS244 

Motorola 






SN74LS541 

Motorola 






DM54S241 

t National 


30 




DM74LS241 

National 






0M74LS244 

National 






DM74S241 

National 






MM54C941 

t National 






MM74C941 

National 


35 




74LS241 

Signetics 






74LS244 

Signetics 






74LS541 

Signetics 





I 

SN54ALS241 fTI 

(999) 





Sli54ALS244 tTI 

(1000) 

40 




8N54ALSS41 fTI 

(1050) 





SII54AS241 

tTI 

(999) 





SN54LS241 

tn 






SN54LS244 

tTI 






SII54LSS41 

tTI 

(1050) 

45 




SN54S241 

tTI 






SN74M,S241 

Tl 

(999) 





8N74ALS244 

Tl 

(1000) 





SII74M.S541 

Tl 

(1050) 





SN74AS241 

Tl 

(999) 

50 




SN74LS241 

Tl 






SN74LS244 

Tl 






SN74LS541 

Tl 

(1050) 





SN74S241 

Tl 





Three-State, Inverting 

54F240 

tFaireUM 

(729) 

55 




54L3240 

t Fairchild 






54LS540 

t Fairchild 






74F240 

FiMHM 

(729) 





74LS240 

Fairchild 






74LS540 

Fairchild 


60 




M74LS240 

Mitsubishi 






SN54LS240 

tMMi 

(804) 





Si54L8340 

tMMi 

(804) 





SN548240 

tMMi 

(804) 





SR74LS240 

MMI 

(804) 

65 




SN74S240 

MMI 

(804) 





SN54LS240 

t Motorola 






SN54LS540 

t Motorola 






SN74LS240 

Motorola 






SN74LS540 

Motorola 


70 





(Continued) 
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1C MASTER 


INTERF ACE-Line Circuits (Cont’d) 


No. 

Par Party 

Device Output Um 

Supply 

Voltage, 

V 

Coaunents 

Device 

Source 


Line 

Line Drivers— Single Ended 

(Cont’d) 

1 

8 m Yes 

5 

Three-State, Inverting 



(Cont’d) 

1 




DM54S240 

t National 


■ 




DM74S240 

National 


■ 




54LS540 

t Signetics 






74LS240 

Signetics 


■ 




74LS540 

Signetics 


B 




SN54ALS240 tTI 

(998) 





SN54ALS540 fTI 

(1050) 





SN54A8240 

tTI 

(998) 





SN54LS240 

tTI 






SN54LS540 

tTI 

(1050) 

10 




SN54S240 

tTI 






SN74ALS240 Tl 

(998) 





SN74ALS540 Ti 

(1050) 





SN74AS240 

Tl 

(998) 





SN74LS240 

Tl 


15 




SH74LS540 

Tl 

(1050) 





SN74S240 

Tl 



16 m Yes 

5 

Three-State 

SN54LS36SA fTI 

(1023) 





SNS4LS367A tn 

(1024) 





SN74LS385A Tl 

(1023) 

20 




SN74LS387A Ti 

(1024) 




Three-State, Inverting 

8IIS4LS366A tTI 

(1023) 





SIIS4L836U tTI 

(1024) 





SN74LS366A Ti 

(1023) 





SN74LS368A Tl 

(1024) 

25 

Line Drivers — Differential 



See also Drivers under digitai logic families 



2 High Current CMOS 







No 

3-15 

CMOS 50 mA, 4-Input AND. NAND 

MM78C30 

t National 






MM88C30 

National 



High Current m No 

5 

40 mA. Active Pull-up/Pidl-down 

9612C 

Fairchild 





40 mA, Open CoOectm/ Active Pull-up 

9614C 

Fairchild 


30 




9614M 

t Fairchild 






DS55114 

t National 






DS75114 

National 






9614C 

Tl 






SN55114 

tTI 


35 




SN75114 

Tl 





40mA,RS422 

SN55128 

tTI 






SN75158 

Tl 





40 mA, 4-Input AND, NAND 

54S140 

t Fairchild 






74S140 

Fairchild 


40 




HD74S140 

Hitachi 






DM74S140 

National 






DS7830 

t National 






DS8830 

National 






54S140 

tSIgaetics 

(531) 

45 




74S140 

Signetics 






DS8830 

Tl 






SHS4S140 

tTI 

(960) 





SN551S3 

tTI 






SN74S140 

Tl 

(969) 

50 




SN75183 

Tl 



Yes 

5 



Three-State 

DS7831 

t National 






DS8631 

National 






DS8831 

Tl 





DS7831 w/o Vcc Clamp 

DS7832 

t National 


55 




DS8832 

Tl 





40 mA, Open CoHector/Active Pull-Up, Three-State 

DS»113 

t National 






DS75113 

Nathmal 






SN55113 

tTI 






SN75113 

Tl 


60 



40 mA, RS422, Three-State 

9634C 

Fairchild 







(Continued) 
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MASTER SELECTION GUIDE 


INTERFACE-Line Circuits (Cont’d) 


No. 



Supply 





Per 


Parhf 

Voltage, 





Device 

Output 

Line 

V 

Comments 

Device 

Source 

Line 


Line Drivers— Differential 


High CurrentTTL Yes 


2.5 to 3.5 No 


3.5 mA Yes 



High Speed 


Twisted Pair 


18 mA Yes 


±3V Yes 


Higher Current 75110 


RS422 at Low Data Rates, RS423 


t Military Temperature Range (-55° to 125°C) 


* TyjAal Value 

BaM face hHileata ^itttaail data Is pracIM aa tka page aatad. 


(Cont’d) 


(Cont'd) 


UJ 

o 

< 

u. 

DC 

LLI 




9634M t Fairchild 
DS8832 National 

SN75159 Tl 


mA 9638C Tl 


HD75109 Hitachi 

MC75109 Motorola 

SN55109A tTI 

SN74109A Tl 


55110A t Fairchild 
751 10A Fairchild 


MC75S110 Motorola 

SN55110A tTI 
SN75110A Tl 


AM26LS30C AMD 
AM26LS30 Signetics 


AM26LS30M f AMD 


MM78C29 t National 
MM88C29 National 


74128 Slfaatles (Ml) 

SN74128 n (964) 


54128 tSIpMcs (861) 

SII54128 tH (964) 


MC3487 Materali (3064) 

DS3487 National 

MC3487 Tl 


DS1688 t National 


MC3453A Motorola 


DS1692 t National 
DS3692 National 


AM26LS31C AMD 

AM26LS31M t AMD 
AM26LS31 Metarala (3064) 

AM26LS31G Matarala (3064) 

AM26LS31M f Matarala (3064) 

DS26LS31C t National 
DS26LS31M National 

AM26LS31 Signetics 

AM26LS31C Tl 

AM26LS31M f Tl 


SN75151 Tl 

SN75153 Tl 


(861) 
(864) 
(861) 25 
(964) 
(3064) 
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1C MASTER 


INTERFACE-Line Circuits (Cont’d) 


No. Receiver Comnion 

Per Input Mode 

Device Threshold Voltage, V 

Supply 

Voltage, 

V 

Comments 

Device 

Source 


Line 

Line Receivers— Single Ended 



Also see Line Receivers-DIfferential 



2 ±0.1 V (ref) 

5 

Ext Ref. Adj. 1.5 to 3.5 V with Optional Internal 2.5 V Reference 

SN55142A 

tTI 






SN55143A 

tTI 






SN75142A 

Tl 






SN75143A 

Tl 


5 



Ext Reference Adjustable from 1.5 to 3.5 V 

SN55140 

tTI 






SN55141 

tTI 






SN75140 

Tl 






SN75141 

Tl 



±2.0 

5 

Hysteresis, EIA/MIL 

N8T16 

Slgaetics 

(876) 

10 



RS232B 

DS7822 

t National 






DS8822 

National 



3 0.7 to 1.7 

5 

Hysteresis, IBM360/370 

MC8T24 

Motorola 






DS75124 

National 






NSTZA 

Sigaetles 

(876) 

15 




SN75124 

Tl 



0.75 to 2.25 

5 

Hysteresis. RS232C. CCITT V.24 

9617C 

Fairchild 



0.8 to 2.0 V 

5 

Hysteresis, High-Speed 

MC8T14 

Motorola 






OS55122 

t National 






DS75122 

National 


20 




N8T14 

Signetics 






SN55122 

tTI 






SN75122 

Tl 



0.86 to 2.40 

5 

High-Speed 

HD2915 

Hitachi 



1.15to1.K 

5 

IBM360 

HD2905 

Hitachi 


25 

4 0.75W1.5V 

5 

RS232C, Programmable Threshold. Kysterems 

mA1489 

Fairchild 






H075154 

Hitachi 






MC1489 

Motoreli 

(3(»4) 





DS1489 

National 






MC1489 

Signetics 


30 




SG1489 

Silicons 






SN55189 

tTI 






SN75189 

Tl 



0.75 to 2.25 

5 

RS232C, Programmable Threshold, Wider Hysteresis than 1489 

XR1489A 

Exir 

(3384) 





mA1489A 

Fairchild 


35 




HD75189 

Hitachi 






MC1489A 

Melireli 

(3064) 





DS1489A 

National 






MC1489A 

Signetics 






SG1489A 

Silicons 


40 




SN55189A 

tTI 



0.97 to 2.65 

5 

Hysteresis, 120 Ohm System 

DS7836 

t National 



1.05 to 2.5 

5 

Hysteresis, 120 Ohm System 

DS8836 

National 



1.2 to 1.8 

5 

120 Ohm System, No Hysteresis, NOR input 

DS7640 

t National 



1.3 to 1.7 

5 

120 Ohm System, No Hysteresis, NOR Input 

DS8640 

National 


45 

1.7 

5 

No Hysteresis, NOR Input 

96106 

Fairchild 



1.75 to 2.25 V 

5 

RS232C, Programmable Threshold, Hysteresis 

SN75189A 

Tl 



5 to 7.5 

15 

Hysteresis, Interface to CMOS 

367A 

TeledyneS 






367M 

t TeledyneS 





Hysteresis, Open Collector, Interface to CMOS 

368A 

TeledyneS 


50 

5.5 to 8 

12 

Hysteresis, Open Collector, Interface to CMOS 

368C 

TeledyneS 





Hystersis, Interface to CMOS 

367B 

TeledyneS 






367C 

t TeledyneS 



±3/0.8 to 3 

5 or 12 

RS232C, Hysteresis, Fail Safe Option 

55154 

t Fairchild 






75154 

Fairchild 


55 




DS75154 

National 






SG75154 

Silicons 






SN54154 

tTI 

(973) 





SN75154 

Tl 



6 0.97 to 2.65 

5 

Hysteresis, 120 Ohm System 

DS7837 

t National 


60 

1.05 to 2.50 

5 

Hysteresis, 120 Ohm System 

MC3437 

Motorola 






DS8837 

National 






N8T37 

Slgiettes 

(876) 


-1to4.5/-1.5to13 

5 

NTDS 

MOB-272 

t Interdesign 




t Military Temperature Range ( - 55° to 125°C) 
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MASTER SELECTION GUIDE 


INTERFACE-Line Circuits (Cont’d) 


No. 

Receiver 

Coinnion 

Supply 


Par 

Input 

Mode 

Voltage, 


Device 

Threstidd 

Voltage, V 

V 

Comments 


Line Receivers- 

—Single Ended 


(Cont’d) 

1 

7 0.7 to 1.7 

5 

iBM360/370 

MC7512S 

Motoroli (3064) 

■ 




MC75127 

Motorola 

■ 




DS75125 

National 

■ 




DS75127 

National 

■ 




SN75125 

TI 

H 




SN75127 

TI 

■ 

8 0.7 to 1.7 

5 

IBM360/370 

MC75128 

Motorola 





MC75129 

Motorola 





DS75128 

National 





DS75129 

National 

10 




SN75128 

TI 





SN75129 

TI 


Line Receivers — Differentiai 



See aiso Receivers-listed under Digitai-ECL and Digitai-HNiL/HTL Misceilaneous sections 



2 ±0.010 

±3 ±5 

10 mV, MOS Sense, Active Puii-up 

DS75207 

National 





DS75208 

National 

15 




SN75207 

TI 




10 mV, MQS Sense, Open Coilectcr 

3N752G8 Ti 




10 mV, MOS Sense, Three-State 

DS3604 

National 




75207 with Diode Protected input Stage. 

SN75207B 

TI 




75208 with Diode Protected input Stage 

SN75208B 

TI 

20 

±0.025 

• ±3 ±5 

25 mV, Active Pull-up 

55107A 

t Fairchild 





75107A 

Fairchild 





H075107A 

Hitachi 





MC55107 

t Motorola 





MC75107 

Motorola 

25 



25 mV, Active Pull-Up 

DS55107 

t National 





DS75107 

National 




25 mV, Active Pull-up 

SN55107A 

tTI 





SN75107A 

TI 




25 mV, Open Collector 

HD75108A 

Hitachi 

30 




MC55108 

t Motorola 





MC75108 

Motorola 





DS55108 

t National 





DS75108 

National 





SN55108A 

tTI 

35 




SN75108A 

TI 




25 mV, Three-State 55107 

DS1603 

t National 





DS3603 

National 




55107A with Diode Protected Input Stage 

75107B 

Fairchild 





DS55107 

t National 

40 




DS75107 

National 





SN55107B 

tTI 





SN75107B 

TI 




55108A with Diode Protected Input Stage 

75108B 

Fairchild 





DS55108 

t National 

45 




DS75108 

National 





SN55108B 

tTI 





SN75108B 

TI 


±0.2/0.3 

±10/15 5 

Twisted Pair, ± 15 V CMV. Response Control 

DS78LS120 

t National 





rkcoei 

UOPOUO icv 

NaticrMi 

5u 


±15 5 

CMOS CompatiUe, Response Control 


t National 






National 


±0.2/0.5 

±7/15 5 

RS232, RS422/3 

9637AC 

Fairchild 





9637AM 

t Fairchild 





SN55157 

tTI 

55 




SN75157 

TI 





mA9637AC 

TI 


±0.3/0.3 

±0/15 5 

± 15 V CMV, Response Control 

DS78L20 

t National 


±0.5/1 

±0/15 ■ 5 

± 15 V CMV, Response Control 

9615C 

Fairchild 





9615M 

t Fairchild 

60 




DS55115 

t National 





DS75115 

National 





9615C 

TI 






(Continued) 



t Military Temperature Range ( - 55° to 125°C) * Typicai Vaiue 

BaM face Mleatet iriiltleui iati is pmlM ai tks pifc Mtsi. 




• iC MASTER 1984 


2673 


Master Selection Guide 































Master Selection Guide 



1C MASTER 


INTERFACE-Line Circuits (Cont’d) 


No. Receiver 

Common 

Supply 




Per Input 

Mode 

voltage. 




Device Threshold 

Voltage, V 

V 

Comments 

Device 

Source 

Line! 

Line Receivers — Differential 

(Cont’d) 

1 

2 ±0.5/1 

±0/15 

5 

± 15 V CMV, Response Control 


(Cont'd) 

1 





SN55115 

tTI 

■ 





SN75115 

Tl 

■ 


±3/15 

5 

Twisted Pair, ±3/15 V CMV, Response Control 

DS7820A 

t National 






DS8820A 

National 

■ 





DS8820 

Tl 

B 





SN55152 

tTI 






SN55182 

tTI 






SN75182 

Tl 



± 10/15 

5 

Twisted Pair, ± 15 V CMV, Response Control 

DS7820 

t National 






DS78C20 

t National 

10 





OS8820 

National 






DS88C20 

National 


±0.5/3 

±25 

±12 

Adjusts RS232C/MIL-188, ± 25 V CMV, Hysteresis 

SN75152 

Tl 


4 


± 15/12-24 

Quad Comparator, 3mV Hysteresis 

ESM1600 

Thomson-CSF 






ESM1602 

Thomson-CSF 

15 

±0.025 

±3 

±5 

Four 75107, Active Pull-up 

MC3450 

Motorola 






DS1650 

t National 






DS3650 

National 





Four 75108, Open Collector 

MC3452 

Motorola 






DS1652 

t National 

20 





DS3652 

National 


±02 

±3 

±5 

Three-State, RS422/423 

MC3486 

Mitorata (3064) 






DS3486 

National 






MC3486 

Tl 



±7 

±5 

Three-State, RS-422/423 

AM26LS32C 

AMD 

25 





AM26LS32M t AMD 






DS26LS32C 

National 






0S26LS32M t National 






AM26LS32C 

Tl 






AM26LS32M fTI 

30 


±12 

±5 

Three-State, RS-422 

SN55173 

tTI 






SN75173 

Tl 






SN75175 

Tl 



±15 

±5 

50 mV Hysteresis 

DS1689 

t National 






DS1690 

t National 

35 





DS3689 

National 






DS3690 

National 


±0.5 

±15 

±5 

Three-State 

AM26LS33C 

AMD 






AM26LS33M t AMD 






DS26LS33C 

National 

40 





DS26LS33M t National 






AM26LS33C 

Tl 






AM26LS33M f Tl 


±0.8 

-12. ±7.5 

±5,-5 

NTDS 

M0F1623B 

t Interdesign 



t Military Temperature ftenije (-55° to 125°C) 
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MASTER SELECTION GUIDE 


INTERFACE-Line Circuits (Cont’d) 


No. 

Par 

Device 

Receiver 

Input 

Threshold. V 

Supply 

Voltage, 

Output V 

Comtnents 

Device 

Source 


Line 

Line Transceivers- 

—Single Ended 





0.05 to 2.50 

m 5 

Open Collectof, 1 V Hysteresis 

MC3438 

Motorola 







088838 

National 







II8T38 

SlfMlfeS 

(878) 



0.21 to 1.84 

m 5 

Open Collector (inverting), Common Enable 

96103M 

t Fairchild 




0.4 to 2.05 

HL 5 

Open Collector, Hysteresis 

AM26S12AC 

AMO 


5 





AM26S12AM f AMD 




0.5 to 2.0 

m 5 

Bus Transceiver, Tridirectional, Open Collector 

SII54LS440 

tTI (1035.1036) 






SII54LS441 

tn (1035,1036) 






SN54LS448 

tTI 

(1039) 





Bus Transceiver, Tridirectional, Three-State 

SII54LS44Z 

tTI (1035,1036) 

10 





SH54LS443 

tn (1035,1036) 






SII54LS444 

tTI (1035,1036) 



0.6 to 2.0 

m 5 

Bus Transceiver, Tridirectional, Open Collector 

SI74LS440 

Tl (1035.1036) 






SII74LS441 

Tl (1035,1036) 






SII74LS448 

Tl 

(1039) 

15 




Bus T ranst^ver, T ridirectional, Three-State 

SII74LS442 

Tl (1035,1036) 






SII74LS443 

Tl (1035.1036) 






SN74LS444 

Tl (1035.1036) 





General Purpose Interface Bus, Open Collector, for MOS input 

!IG3446A 

Meters!: 

(3064) 






MC3446 

Tl 


20 


0.7 to 2.0 

TTL 5 

Three-State, Bus Transceiver 

AMZgiSMi 

tAMD 

(1411) 





Three-State, Bus Transceiver, Parity Generator/Checker 

/Ui2916AM 

tAMD 

(1411) 






iUI2917AM 

tAMD 

(1412) 





Three-State, Hysteresis 

54LS242 

t Fairchild 







54LS243 

t Fairchild 


25 





SN54LS242 

t Motorola 







SN54LS243 

t Motorola 







SII54ALS242 tTI 

(999) 






SII54AL^43 tn 

(1000) 






SN54LS242 

tTI 


30 





SN54LS243 

tTI 




0.8 to 1.6 

TTL/MOS 5 

Bus Transceiver, Individual Direction Controls 

SN54LS446 

tn 

(1038) 






SII54LS449 

tn 

(1039) 





General Purpose Interface Bus, Bidirectional Bus Transceiver, Three-State 

AM3448A 

AMD 







/iA3448A 

Fairchild 


35 





■C3448A 

Melsrsla 

(3084) 



0.8 to 2.0 

m 5 

Bus T ransceiver, individual Direction Controls 

SII74LS446 

n 

(1038) 






SII74LS449 

n 

(1039) 





General Purpose interface Bus, Open Collector, 100 mA Output 

DS8641 

Motorola 







MC3440A 

Hsterela 

(3064) 

40 





MC3441A 

Motorola 







MC3443A 

Motorola 







DS3662 

National 







DS7641 

) National 







DS8641 

National 


45 





MC3443 

Tl 






Three-State, Bus Transceiver 

AM2915AC 

AMB 

(1411) 





Three-State, Bus Transceiver, Parity Generator/Checker 

AM2916AC 

AMD 

(1411) 






AM2917AC 

AMD 

(1412) 





Three-State, Dual Rank Latches 

SM74S228 

n 

(998) 

50 




Three-State, Hysteresis 

74LS242 

Fairchild 







74LS243 

Fairchild 







HD74LS242 

Hitachi 







M74LS242 

Mitel 







M74LS243 

Mitel 


55 





SN74LS242 

Motorola 







SN74LS243 

Motorola 







DM74LS242 

National 







DM74LS243 

National 







74LS242 

Signetics 


60 





74LK43 

Signetics 







SN74ALS242 

n 

(999) 






SII74ALS243 

Tl 

(1000) 






ai74LS242 

n 







SN74LS243 

n 


65 




Three-State (Inverting) 

mA8T26A 

Fairchild 








(Continued) 
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1C MASTER 


INTERFACE-Line Circuits (Cont’d) 


No. Receiver 

Per Input 

Device ThreetwM.V 

Output 

Supply 

Voltage, 

V 

Comments 

Device 

Source 


Line 

1 Line T ransceivers — Single Ended 

(Cont’d) 

1 

4 0.8 to 2.0 

m 

5 

Three-State (Inverting) 

— 


(Cont'd) 

1 





mA8T26AM 

t Fairchild 


■ 





HD268T26 

Hitachi 







MC6880 

Motorola 







MC8T26A 

Motorola 


■ 





DS8T26A 

National 


B 





DS8T26AM 

t National 







N8T126 

Slgaotlcs 

(876) 






N8T127 

Slgaellcs 

(876) 






H8TZ6A 

Slgiatln 

(876) 






S8T126 

tSIfMlICS 

(876) 

10 





S8T127 

t Slgaellcs 

(876) 






SN75136 

Tl 






Three-State (Non-Inverting) 

mA8T28 

Fairchild 







>iA8T28M 

t Fairchild 







MC6889 

Motorola 


15 





MC8T28 

Motorola 







DS8T28 

National 







DS8T28M 

t National 







H8T128 

SipMtiCS 

(876) 






N8T129 

Slgaeltot 

(876) 

20 





II8T28 

SlgaMcs 

(876) 






S8T128 

tSIgaaties 

(876) 






S8T129 

tSIgaetics 

(876) 


0.97 to 2.65 

m 

5 

Open Collector, 1 V Hysteresis 

AM7838 

tAMD 







DS7838 

t National 


25 

1.05 to 2.50 

m 

5 

Inverting 7833/8833 

DS7835 

t National 







088835 

National 






Inverting 7839/8839 

DS7834 

t National 







DS8834 

National 







N8T34 

Slgaotles 

(876) 

30 




Three-State, NOR Gate, Transmit Disable, Hysteresis 

DS7839 

t National 







DS8839 

National 






Three-State, T/R Disables, Hysteresis 

DS7833 

t National 







DS8833 

National 



1.5 to 2.4 

TJl 

5 

Open Collector, 100 mA Output, Parity Generator/Checker 

AM2M7M 

tAMD 

(1406) 

35 




Q-bus Compatible 2907 

AMZgOBM 

tAMD 

(1406) 





2-Input, Open Collector 100 mA Drivers 

AM2905M 

tAMD 

(1405) 





2-Input, Open Collector 100 mA Drivers, Parity Generator/Checker 

AM2906M 

tAMD 

(1405) 


1.5 to 3.2 

TTL 

5 

Open Collector, 100 mA Output 

SN55138 

tTI 



1.6 to 1.8 

m 

5 

Open Collector, Hysteresis 

AM26S12C 

AMD 


40 





AM26S12M 

tAMD 



1.6 to 2.3 

m 

5 

Open Collector, 100 MA Output, Parity Generator/Checker 

AM2907C 

AMD 

(1406) 





Q-bus Compatible 2907 

AM2908C 

AMD 

(14P6) 





2-Input, Open Collector 100 mA Drivers 


K!!!H 

(1405) 





2-Input, Open Collector 100 mA Drivers, Parity 



(1405) 

45 

1.6 to 2.4 

m 

5 

Open Collector, 100 mA Output 

AM26S10M 

tAMD 







AM26S11M 

tAMD 







9640M 

t Fairchild 







DS26S10M 

t National 







DS26S11M 

t National 


50 





AM26S10M 

tTI 







AM26S11M 

tTI 



1.75 to 2.25 

m 

5 

Open Collector, 100 mA Output 

AM26S10C 

AMD 







AM26S11C 

AMD 







9640C 

Fairchild 


55 





MC26S10 

Motorola 







MC26S11 

Motorola 







DS26S10C 

National 







DS26S11C 

National 







AM26S10C 

Tl 


60 





AM26S11C 

Tl 



1.8 to 2.9 

m 

5 

Open Collector, 100 mA Output 

SN75138 

Tl 



t Military Temperature Range ( 

-55“ to 125°C) 


* Typical Value 
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INTERFACE-Line Circuits (Cont’d) 


No. Roc^ver 

Par Input 

Dovico Thrastiold,V 

SuwJly 

Voltage, 

Output V 

Cofnments 

Device 

Source 


Line 

Line Transceivers — Single Ended 

(Cont’d) 


8 

TTL/CMOS 5 

General Purpose Interface Bus 

0S3666 

National 






0S75160A 

National 






DS75161A 

National 






DS75162A 

National 



m 

TTL 5 

Bidirectional Bus T ransceiver, Three-State 

DP7304B 

tAMD 


5 




DP8304B 

AMD 






DP8304 

National 



0.5 to 2.0 

TTL 5 

Bkfirectional Bus Transceivsr, Open Coliector 

54LS641 

fSignetics 






54LS642 

tSignetics 






74LS641 

Signetics 


10 




74LS641-1 

Signetics 






74LS642 

Signetics 






74LS642-1 

Signetics 






SII54LS621 

tn 

(1066) 





SIIS4LS622 

tTI 

(1066) 

15 




SK54LSS41 

tn 

(1074) 





SII$4LS642 

tTI 

(1074) 





SiS4LS644 

tn 

(1074) 




Bidirectional Bus Transceiver, Three-State 

DP7303 

tAMD 






DP7307 

tAMD 


20 




DP7308 

tAMD 






DP8303 

AMD 






DP8307 

AMD 






0P8308 

AMD 






SM54LS645 

tMMI 

(804) 

25 




8N54LS64S-1 

tMMI 

(804) 





DP7303 

t National 






DP7304B 

t National 






DP7307 

t National 






DP7308 

t National 


30 




DP8303 

National 






0P8304B 

National 






DP8307 

National 






0P8308 

National 






SII54ilLS1645tT| 

(1124) 

35 




8il54IU.S245 f Tl 

(1001) 





SN54ALS645 tn 

(1074) 





SII54L8620 

tn 

(1066) 





SM54LS623 

tn 

(1066) 





SI54LS640 

tn 

(1074) 

40 




SII54LS843 

tn 







(1074.1074.1075) 





8M541S845 

tn 

(1074) 





SN54SL245 

tn 



0.6 to 2.0 

TTL 5 

Bidirectional Bus Transceiver. Open Coliector 

SR74LS621 

n 

(1066) 





SII74LS822 

Tl 

(1066) 

45 




SI74LS641 

n 

(1074) 





SI74L8641- 

n 

(1074) 





SH74LS642 

n 

(1074) 





SI74LS642-1 Tl 

(1074) 





SI74LS644 

71 

(1074) 

50 




SII74LS644-1 Tl 

(1074) 




Bidirectional Bus Transceiver, Three-State 

SI74LS645 

Mill 

(804) 





Si74LS645-1 MMI 

(804) 





74LS640 

Signetics 






74LS640-1 

Signetics 


55 




74LS645 

Signetics 






SN74LS245 

Tl 






SR74LS820 

71 

(1066) 





SN74LS623 

n 

(1066) 





SI74LS640 

n 

(1074) 

60 




a74LS640-1 Tl 

(1074) 





a74LS843 

Tl 

(1074) 





a74LS643-1 Tl 

(1074) 





a74LS645 

Tl 

(1074) 





a74LS64S-1 Tl 

(1074) 

65 

0.7 to 2.0 

TTL 5 

Bidirectional Bus Transceiver, Open Collector 

SN54LS641 

t Motorola 






SN54LS642 

t Motorola 







(Continued) 



t Military Temperature Range (- 55° to 125°C) * Typical Value 
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1C MASTER 


INTERF ACE-Line Circuits (Cont’d) 


No. Rtcaiver Supply 

Per Input Voltage, 

Device Tlm3iKiid.V Output V 

Conunents 

Device 

Source 


Lkie 

Line Transceivers — Single Ended 

(Cont’d) 


8 0.7 to 2.0 m 5 




(Cont'd) 



Bidirectional Bus Transceiver/Register, Open Coiiector 

SNS4LS647 

tTI 

(1076) 




SN54LS649 


(1076) 



Bidirectional Bus Transceiver, Three^tate 

54LS245 

t Fairchild 





SN54LS245 

t Motorola 





SN54LS640 

t Motorola 


5 



SN54LS645 

t Motorola 





SII54LS646 

tTI 

(1076) 




8N54LS648 

tn 

mm 


0.8 to 2.0 m 5 

Bidirectionai Bus Transceiver, Open Coiiector 

SN74LS641 

Motorola 





SN74LS642 

Motorola 


10 


Bidirectional Bus Transceiver/Register, Open Collector 

8II74LS847 

Tl 

(1076) 




SN74LSM9 

Tl 

(1076) 



Bidirectional Bus Transceiver, Three-State 

74LS245 

Fairchild 





G74SC245 

GTEMicro 





HD74LS243 

Hitachi 


15 



H074LS245 

Hitachi 





M74LS245 

Mitsubishi 





SN74LS245 

Motorola 





SN74LS640 

Motorola 





SN74LS645 

Motorola 


20 



DM74LS245 

National 





DS3667 

t National 





74LS245 

Signetics 





IUT125 

SliMlIca 

(876) 




S8T125 

tSigMiiet 

(676) 

25 



SM54AS245 

tTI 

(1001) 




SI74ALS1645 Tl 

(1124) 




^74ALS245 

T! 

(1001) 




8N74ALS849 

Tl 

(1074) 




SII74AS245 

Tl 

(1001) 

30 



SI74L8946 

Tl 

(1070) 




SN74L8848 

Tl 

(1070) 



Bidirectional Bus Transceiver, Three-State, CMOS 

MD54SC245 tMitei 





MD74SC245 

Mitel 




General Purpose interlace Bus 

IIC3447 

IMsteii 






(3064.3066) 

35 



SN75160A 

Tl 





SN75161A 

Tl 





SN75162A 

n 





SN75163 

Tl 



Line Transceivers — Differential 



1 m 5 

Designed to meet proposed EIA Standard RS485 

DS3695 

National 


40 



DS3696 

National 





DS3697 

National 





DS3G98 

National 



0.8to2 HL 5 

Bidirectionai Bus Transceiver, Three State 

SII75176 

Metereli 

(3064) 




SN75177 

Motorola 


45 



SN75178 

Motorola 





SN75176A 

Tl 





SN75177 

Tl 





SN75178 

Tl 



±0.5/±1V TTL 5 

Independent Three-State 551 13 Driver and 55115 Receiver 

SN55116 

tTI 


SO 



SN75116 

Tl 




Same as 56116 with Three-State Receiver 

SN55118 

tTI 





SN75118 

Tl 




Same as 55117 with Three-State Receiver 

SN55119 

tTI 





SN75119 

Tl 


55 


Three-State 8 Pin, 40 MA 

SN55117 

tTI 





SN75117 

Tl 




t Military Temperature Range ( - 55° to 125°C) * Typical Value 
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INTERFACE-Meifiory and Peripheral Drivers 


Memory & Peripheral Drivers 


Addressable Peripheral Driver (latched, 8-output driver) 

IK590 Sipattes (3625) 

IIES91 SlfMUes (3825) 

SE590 t Signetics 


Bidirectional Interface Circuit High Voltage 

TEA1512 Thomson-CSF 


BiMOS Latched Driver 

UCN-5810A Sprague 

UCN-5812A Sprague 

UCN-5818A Sprague 

UCS-4401H t Sprague 
UCS-4801H Sprague 

UCS-4810H Sprague 


BiMOS Segment Latch Drtrer 


CA3208 

RCA (3599) 

BiMOS Sequencer Driver 


CA3207 

RCA (3599) 

Bridged Motor Driver 


MD346 

AnalogSys 

Bubble Memory Coil Driver 


0S3616 

Nsticnai 

Bubble Memory Coil Predriver 


SC42468 

Motorola 

Bubble Memory Controller 


7220 

Intel 

SC42584 

Motorola 

SC42585 

Motorola 

Bubble Memory Controller (chevron) 


SN54LS361 

tTI 

Bubble Memory Controller (t-bar) 


SN54LS360 

tTI 

I Bubble Memory Current Pulse Generator I 

7230 

Intel 

Bubble Memory Function Driver 


DS3615 

National 

DS3618 

National 

Bubble Memory Predriver 


7250 

Intel 

SI7250 

Siliconix 

Bubble Memory Sense Amplifier 


MC34044 

Motorola 

DS3617 

National 

1 Bubble Memory (Single) Operation Drivers I 

MC34046S 

Motorola 

MC34047S 

Motorola 

1 Bubble Memory Dual Formatter/Sense Amplifier I 

1 7424 

Intel 1 

1 Bubble Memory Quad VMOS Drive Transistors I 

1 7254 

Intel 1 

1 Clock Generator/Oscillator, to 10 MHz, 8 and 1 Divider, for 1 

Microprocessors 


ICM720g 

t l■t■nil (3015) 

1 Data Acquisition Controller (intelligent) for A/D Converter I 

CY600 

Cybernetic 

DC Motor Switch Mode Control 


UAA4004 

Thomson-CSF 

Disc Memory Read/Write 


mPC751 

NEC (3543) 

mPC752 


Disk Drive, Disk Data Controller 


DP8466 

National 

Disk Drive, Disk Pulse Detector 


0PUB4 

Nitinal (1514) 

Disk Drive, Encoder/Decoder, 2, 7 


DP8463 

National 

Disk Drive, MFM Data Separator 


DP8460 

National 


1 Function Device 

Source 

Driver, Control Circuit for Fast Switching Transistors 

UAA40(» 

Thomson-CSF 

Driver, Half Bridge, 2 A 


SG163S 

t Silicons 

S63635 

SiliconG 

1 Driver, Open Cotiector/Emitter, for 150 mA (load connected 

to negative supply) 


PBD3520 

RIFA 

1 Driver, Serial lnput/16-Bit Parallel Output, High-Voltage, 

High-Current Outputs 


TSC9403 

TeMynS (3101) 

TSC9404 

TeMyMS (3101) 

1 Driver, Solenoid and Motor, to 40 V, 4 A 

SG3640 

SiliconG 

S63641 

SiliconG 

Driver, Switching Transistor 


LAS8100 

Lambda 

LAS8101 

Lambda 

Driver, to 80 V, 0.2 A 


01445 

Dionics 

1 Driver, Single, 125 mA, for Relays, Motors, Lamps I 

PBD3510 

RIFA 

PBD3511 

RIFA 

Driver, Dual, to 80 V, 0.2 A 


DI446 

Dionics 

1 Driver, Dual, 2-Input Sink or Source 500 mA I 

SG1627 

t SiliconG 

SG3627 

SiliconG 

Driver, 1 Channel (lamp relay driver) 


TDE3207 

Thomson-CSF 

1 Driver, 2 Channel (hammer), to 35 V, 1 A I 

1 SG3700 

SiliconG | 

1 Driver, 2 Channel (solenoid and motor driver, 4 A) I 

SG3638 

SiliconG 

SG3638A 

SiliconG 

SG3639 

SiliconG 

SG363gA 

SiliconG 

S63643 

SiliranG 

SG3643A 

SiliconG 

Driver, 4 Channel, 40 V, 2 A 


S63637 

SiliconG 

1 Driver, 5 Channel, CMOS/PMOS Input (lamp, relay driver, I 

load to negative supply) 


UDN-2956A 

Sprague 

1 Driver, 5 Channel, CMOS/TTL Input (lamp, relay driver, I 

load to negative supply) 


UDN-2957A 

Sprague 

1 Driver, 5 Channel Darlington, to 400 mA I 

XR2^ 

XR2i00M 

Exar 

tExar 

LB1287 

Sanyo 

LB1288 

Sanyo 

1 Driver, 7 Channel, CMOS/PMOS Input (hammer, lamp, relay I 

driver) MD402 

AnalogSys 

XR2204 

Exar 

XR2204M 

tExar 

9668 

Fairchild 

9668M 

t Fairchild 

IIC1416 

Melerela (3064) 

PB0352K)4 

RIFA 

ULN2004 

Signetics 

SG2004 

SiliconG 

SG2014 

SiliconG 

SG2024 

SiliconG 

ULN-2004A 

Sprague 

ULN-2014A 

Sprague 

ULN-2024A 

Sprague 

ULS-2004H 

t Sprague ' 

ULS-2014H 

t Sprague 

ULS-2024H 

t Sprague 


(Continued) 


1 Driver, 7 Channel, CMOS/PMOS Input (hammer, lamp, relay 

driver) 

(Cont'd) 

SN75469 

Tl 

ULN2004A 

Tl 

1 Driver, 7 Channel, CMOS/TTL Input (hammer, lamp, relay 

driver) XR2003M 

t Exar (3383) 

XR2203 

Exar 

9667 

Fairchild 

9667M 

t Fairchild 

1161413 

Matofola (3064) 

PBD352303 

RIFA 

L203 

SGS 

ULN2003 

Signetics 

SG2003 

SiliconG 

SG2005 

SiliconG 

SG2013 

SiliconG 

SG2015 

SiliconG 

SG2023 

SiliconG 

SG2025 

SiliconG 

SG3853 

SiliconG 

ULN-2003A 

Sprague 

ULN-2005A 

Sprague 

ULN-2013A 

Sprague 

ULN-2015A 

Sprague 

ULN-2023A 

Sprague 

ULN-2025A 

Sprague 

ULS-2003H 

t Sprague 

ULS-20(»H 

t Sprague 

ULS-2013H 

t Sprague 

ULS-2015H 

t Sprague 

ULS-2023H 

t Sprague 

ULS-2025H 

t Sprague 

SN75468 

Tl 

ULN2003A 

Tl 

Driver, 7 Channel, MOS/TTL Input (hammer, lamp, relay 

driver) XR2201 

Exar 

XR2201M 

t Exar 

9665 

Fairchild 

MC1411 

Mfloreli (3064) 

PB0352301 

RIFA 

L201 

SGS 

SG2001 

SiliconG 

SG2011 

SiliconG 

SG2021 

SiliconG 

SG3851 

SiliconG 

ULN-2001A 

Sprague 

ULN-2011A 

Sprague 

ULN-2021A 

Sprague 

ULS-2001H 

t Sprague 

ULS-2011H 

t Sprague 

ULS-2012H 

t Sprague 

ULS-2021H 

t Sprague 

SN75466 

Tl 

ULN2001A 

Tl 

Driver, 7 Channel, PMOS Input (hammer, lamp, relay 

driver) XR2202 

Exar 

XR2202M 

tExar 

9666 

Fairchild 

9666M 

t Fairchild 

MC1412 

Meterela (3064) 

PBD352302 

RIFA 

L202 

SGS 

SG2002 

SiliconG 

S62012 

SiliconG 

SG2022 

SiliconG 

SG3852 

SiliconG 

ULN-20(^ 

Sprague 

ULN-2012A 

Sprague 

ULN-2022A 

Sprague 

ULS-2002H 

t Sprague 

ULS-2022H 

t Sprague 

.SN75467 

Tl 

ULN2002A 

Tl 


t Military Temperature Range (-55° to 125°C) 


® 1C MASTER 1984 


* Typical Value 
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1C MASTER 


INTERFACE-Memory and Peripheral Drivers (Cont’d) 


Memory & Peripheral Drivers 

(Cont’d) 


Driver, 8 Channel, CMOS/PMOS Input (hammer, lamp, relay 

driver) ULN2804 

Motorola 

ULN-2804A 

Sprague 

ULN-2814A 

Sprague 

ULN-2824A 

Sprague 

ULS-2804H 

t Sprague 

ULS-2814H 

t Sprague 

ULS-2824H 

t SfH^ague 

Driver, 8 Channel, CMOS/PMOS Input (lamp, relay driver) 

UDN-2982A 

Sprague 

UDN-2984A 

Sprague 

UDS-2982H 

t Sprague 

UDS-2984H 

t Sprague 

Driver, 8 Channel, CMOS/TTL Input (hammer, lamp, relay 

driver) ULN2803 

Motorola 

IIE5090 

SlfMHcs (3624) 

SE5090 

SIgnetics 

ULN-2803A 

Sprague 

ULN-2805A 

Sprague 

ULN-2813A 

Sprague 

ULN-2815A 

Sprague 

ULN-2823A 

Sprague 

ULN-2825A 

Sprague 

ULS-2803H 

fSprague 

ULS-2805H 

t Sprague 

ULS-2813H 

fSprague 

ULS-2815H 

fSprague 

ULS-2823H 

fSprague 

ULS-2825H 

fSprague 

Driver, 8 Channel, CMOS/TTL Input (lamps, relay driver) 

UDN-2981A 

Sprague 

UDN-2983A 

Sprague 

UDS-2981H 

fSprague 

U0S-2983H 

fSprague 

Driver, 8 Channel, MOS/TTL Input (hammer, lamp, relay 

driver) ULN2801 

Motorola 

ULN-280tA 

Sprague 

ULN-2811A 

Sprague 

ULN-2821A 

Sprague 

ULS-2801H 

f Sprague 

ULS-2811H 

fSprague 

ULS-2821H 

fSprague 

Driver, 8 Channel, PMOS Input (hammer, lamp, relay 

driver) ULN2802 

Motorola 

ULN-2802A 

Sprague 

ULN-2812A 

Sprague 

ULN-2822A 

Sprague 

ULS-2802H 

f Sprague 

ULS-2812H 

fSprague 

ULS-2822H 

f Sprague 

Driver, 8-Bn, BIMOS Addressable Latched 

UCN-4807A 

Sprague 

UCN-4808A 


Driver, 8-Channel Current-Sink Driver 

UDN-2S95A 

Sprague | 

Driver, 10-Bit, High-Voltage, High-Current 

S4534 

AMI 1 

Driver, 10-8it Serial-in Latched Source 

UCS-4810H 

Sprague | 

Driver, 32-Blt for Displays, Relays, Solenoids, Print Heads 

and Motors S4521 

AMI 

S^ 

AMI 

Dynamic RAM Controllw Interface Ckcuit 

DP84312 

National 

DP84322 

Natioaal 

DP84332 

National 

Dynamic RAM Programmable Refresh Timer 

DP84300 

National 


Function Device 

Source 

Gated Decoder, for SS1 104/5 


SS1 106 

SiliconSys 

1 Hall Effect Digital Latches (logic to electromechanical 

interface) U6N-3075 

Sprague 

UGN-3076 

Sprague 

UGS-3075 

f Sprague 

UGS-3076 

f Sprague 

Hammer Driver (to 6 A-pulsed output] 


DH0028C 

National 

1 High Current Switch Driver (to drive high power, high 

speed NPN switching transistors) 


SG1629 

f SiliconG 

SG3629 

SiiiconG 

1 High-Voltage, High-Current Source Driver 

UDQ-2956R 

Sprague 

UDQ-2957 

Sprague 

High-Voltage Source Drivers 


UDN-6510A 

Sprague 

UDN-6514A 

Sprague 

Memory Driver, FIFO RAM Controller 


R8X60 

SliHtlu (1647) 

S8X60 

f Slgaatles 


(527.1647) 

1 Memory Driver Dual, 400 mA Sink/Source, Decode (for 

magnetic memories) 


DS3629 

National 

I Memory Driver, Dual 600 mA Sink/Source 

MC5532S 

f Motorola 

MC75325 

Motorola 

DS55325 

f National 

DS75325 

National 

SG55325 

f SiliconG 

S675325 

SiliconG 

SN55325 

fTI 

SN75325 

Tl 

Memory Driver, Quad, 600 mA Sink 


SG55326 

f SiliconG 

SG55327 

f SiliconG 

SG75326 

SiliconG 

SG75327 

SiliconG 

SN55326 

fTI 

SN55327 

fTI 

SN75326 

Tl 

SN75327 

Tl 

1 Memory Timing Controller (with EDAC) 

AM2969 

AMD 

IIC74F2969 

Metwola (822) 

1 Memory Timing Controller (without EDAC) 

AM2970 

AMD 

IIC74F2970 

Metertii (822) 

1 Modified Frequency Modulation Decoder Data Separator 

DP8460 

NatlMit (1514) 

MOS Clock Driver 


MH0007 

f National 

MH0007C 

National 

MH0012 

f National 

MH0012C 

National 

1 MOS Dynamic Memory, Address Refresh Logic Circuitry 

MC8S05 

Motorola 

MOS Dynamic Memory Controller 


AM2968 

AMD 

MC74F2968 

Miterelt (822) 

1 MOS Dynamic Memory Interface, Microprocessor to 16 K 

1 RAM MC3480 

Motorola 

1 MOS Dynamic Memory, 4 K Address Multiplexer and 

Refresh Counter 


96LS32 

f Fairchild 

96LS32C 

Fairchild 

MC3232A 

Motorola 


1 Function Device 

Source 

MOS Dynamic Memory, 16 K Address Multiplexer and 

Refresh Counter 


96LS42C 

Fairchild 

96LS42M 

f Fairchild 

MC3242A 

Motorola 

MOS Dynamic RAM Controller 


8202A 

Intel 

8203 

Intel 

8205 

Intel 

TMS4500A 

Tl (4221) 

VL4500A 

VTI (4254) 

WD8207 

Western (4262) 

MOS Dynamic RAM Controller/Driver 

DP8408 

MMI 

SN74S408 

MMI (819) 

SN74S408-3 

MMI (819) 

DP8408 

National 

MOS Dynamic RAM Controller/Driver, Multimode 

74S409 

MMI 

DP8409 

MMI 

SN74S409 

MMI (819) 

DP8409 

Metioeel (1514) 

MOS Dynamic RAM Controller, Two Port 

I 74LS764 

SIgietles (895) 

Motor Controller (intelligent) for 4-Phase Stepper Motors 

CY500 

Cybernetic 

CY512 

■Cybernetic 

Multi-Mode Dynamic RAM Controller/Driver 

1 DP8408 

Ratieeel (1514) 

Power Peripheral Driver, CMOS/TTL Input (to 150 V, 

versions: 0.01 to 16 A) 


VFC1 

Supertex 

VF02 

Supertex 

VF03 

Supertex 

VF12 

Supertex 

VF13 


1 Printer Controller, for 5x7 Dot Matrix Printers 

CY480 

Cybernetic 

Printer Driver, 5 Channei 


HD2919 

Hitachi 

Printer Solenoid Driver 


DS3654 

National 

Printing Calculator Circuits 


DS8654 

National 

DS8656 

National 

DS8692 

National 

DS8693 

National 

DS8694 

National 

Relay and Lamp Driver, Dual, to 32 V, 2/4 A 

1 TDE1777 

Thomson-CSF 

Relay and Lamp Driver, to 30 V, 0. 15 A 

1 TDE1647 

Thomson-CSF 

Relay and Lamp Driver, to 30 V, 0.3 A 

1 TDE1607 

Thomson-CSF 

Relay and Lamp Driver, to 45 V, 0.3 A 

TDE1647A 

Thomson-CSF 

TDE1737 

Thomson-CSF 

Relay and Lamp Driver, to 50 V, 0.3 A 

1 TDE1787 

Thomson-CSF 

Relay and Lamp Driver, to 50 V, 0.5 A 

1 TDE1767 

Thomson-CSF 

Relay and Lamp Driver, to 60 V, 0.3 A 

1 TDE1787A 

Thomson-CSF 

Relay and Lamp Driver, to 60 V, 0.5 A 

1 TDE1767A 

Thomson-CSF 

Relay Driver, to 65 V. Sinks 300 mA, OR Input for 48 V 

Telephone Relays 


DS1686 

f National 

DS1687 

f National 

DS3686 

National 


(Continued) 


t Military Temperature Range ( -55° to 125°C) 


2680 


* Typical Value 

BeM bee Mieatee iMIlleMl Me It prevIM h the page aetei. 


® 1C MASTER 1984 



























































MASTER SELECTION GUIDE 


INTERFACE-Memory and Peripheral Drivers (Cont’d) 


Memory & Peripheral Drivers 

(Cont’d) 


Relay Driver, to 65 V, Sinks 300 mA. OR Input for 48 V 

Telephone Relays 

(Cont'd) 

DS3687 

National 

Relay Driver, to 70 V, 500 mA 


CSR301 

TeledyneC 

Relay Driver, 5 Channel, to 65 V, 70 mA I 

1177163 

in 

in7164 

in 

Solenoid Driver MC3484V2 

Motorola 

MC3484V4 

Motorola 

Thermal Print Head Driver 


SN75270 

Tl 

SN75490 

Tl 

SN75590 

Tl 

Triac Controller 


TEA 1511 

Thomson-CSF 

Winchester Disc Memory Fault Detector I 

SSI103 

SiliconSys | 

Winchester Disc Memory Head Read/Write Circuit, for thin I 

film heads SSI114 

SllicsiSys (4206) j 

Winchester Disc Memory Head Selector I 

SSI102 

SiliconSys | 

Winchester Disc Memory Read/Write Circuit I 

SSI104 

SilICNSys (4208) | 

Winchester Disc Memory Video Amplifier, for Magnetic I 

Servo Head SSI101A 

SlllcsaSys (4208) | 

Winchester Disc Memory Video Amplifier, for Thin Film I 

Magnetic Heads 


SSI116 

SilteHSys (4208) 

Winchester Disk Memory Read/Write Circuit | 

MB4111 

Fujitsu 

MB4112 

Fujitsu 

SSI105 

SiliconSys 

ssnos 

SfHcetSys (4208) 

SS1 114 

SiliconSys 

SSI115 

SUlMiSys (4208) 

Winchester, Read/Write Circuit for thin-film heads I 

MC4290 

NEC (3549) 1 

Winchester Read/Write Circuit, 6-Channel I 

SSI117 

SllicMSys (4208) | 

Dual AND Driver, HNIL, 250 mA, Open Collector I 

391A/C 

TeledyneS | 

Dual AND TTL to MOS Driver (NMOS memory interface) I 

9643 

Fairchild 

SN55363 

tTI 

SN75322 

Tl 

SN75363 

Tl 

Dual Buffer, to 40 V, 2 A 


LPD4106 

Lambda 

Dual CCD Memory Driver, with Enable Inputs I 

SN75430 

Tl 

Dual CCD Memory Driver, with Enable Inputs and Protect 1 

SN75431 

Tl 

Dual Channel ECL to MOS Driver (MOS memory interface I 

MC75358 

Motorola | 

Dual CMOS or TTL Driver/T ranslator, up to 30 V I 

IH6201C 

Intersil 

IH^IM 

t Intersil 

Dual Darlington Switch, to 80 V, 1.5 A 


ULN-2061M 

Sprague 

ULN-2062M 


Dual ECL to TTL/MOS Driver 


SN75441 

Tl 

Dual Half Bridge Driver, 1.5 A 


SG3636 

SiliconG 


Dual Inverter, to 40 V, 2 A 
LPD4105 

Lambda 

1 Dual Memory Driver, 400 mA Sink (for magnetic memories) I 

1 MC4043 

Motorola . | 

1 Dual MOS Clock Driver I 

0026 

Fairchild 

MMH0026C 

Motorola 

0^)025 

t National 

DS0025C 

National 

DS0026 

t National 

DS0026C 

National 

DS0056 

t National 

DS0(»6C 

National 

MH0009 

t National 

MH0009C 

National 

MH0013 

t National 

MH0013C 

National 

SN55369 

tTI 

SN75369 

Tl 

1 Dual MOS Clock Driver, Bootstrapped for Single Supply I 

Systems DS1642 

National 

DS1671 

National 

DS1672 

National 

j Dual NAND Driver, KNfL, 250 mA, Open Coiiector j 

1 392A/C 

TeledyneS | 

1 Dual NOR Driver, HNIL, 250 mA, Open Collector I 

1 394A/C 

TeledyneS | 

1 Dual OR Driver, HNIL, 250 mA, Open Collector I 

1 393A/C 

TeledyneS | 

1 Dual Peripheral AND Driver I 

55450B 

t Fairchild 

75450B 

Fairchild 

75451A 

Fairchild 

75451B 

Fairchild 

75461 

Fairchild 

75471 

Fairchild 

H075450A 

Hitachi 

HD75451A 

Hitachi 

DS55450 

t National 

DS55451 

t National 

DS55461 

t National 

DS75450 

National 

DS75451 

National 

DS75461 

National 

PBD3513 

RIFA 

SG55450 

1 9liconG 

SG554506 

1 9liconG 

SG^I 

t9liconG 

SG55460 

t SiliconG 

SG55460B 

t SiliconG 

SG55461 

t SiliconG 

SG75450 

SiliconG 

S6754506 

9liconG 

SG75451 

9liconG 

S675460 

SiliconG 

SG75460B 

SiliconG 

SG75461 

9liconG 

SN55450B 

tTI 

SN55451B 

tTI 

SN55460 

tTI 

SN55461 

tTI 

SN55470 

tn 

SN55471 

tTI 

SN75401 

Tl 

SN75411 

Tl 

a<75450B 

Tl 

SN75451B 

Tl 

9175460 

Tl 

SN75461 

Tl 

SN75466 

n 

9175470 

Tl 

(Continued) 


Function Device 

Source 


Dual Peripheral AND Driver 


(Cont’d) 

SN75471 

Tl 


SN75476 

Tl 


1 Dual Peripheral AND Driver, for CMOS 


DS1631 

t National 


DS3631 

National 


1 Dual Peripheral AND Driver, to 70 V 300 mA 


1 SN75446 

Tl 


1 Dual Peripheral AND Driver, to 70 V 500 mA 


1 SN75416 

Tl 


1 Dual Peripheral AND Driver, to 80 V 300 mA 


DS1611 

t National 


DS3611 

National 


UDN-3611M 

Sprague 


UDN-5711M 

Sprague 


UDS-3611H 

t Sprague 


UDS-5711H 



Dual Peripheral and Power Drivers 



UDN-5732M 

Sprague 


UDN-5742M 



Dual Peripheral NAND Driver 



55452B 

t Fairchild 


75452A 

Fairchild 


75452B 

Fairchild 


75462 

Fairchild 


75472 

Fairchild 


HD75452 

Hitachi 


DS55452 

t National 


DS55462 

t National 


DS75452 

National 


DS75462 

National 


S655452 

1 9liconG 


S655462 

1 9liconG 


SG75452 

9liconG 


SG75462 

SiliconG 


SN55452B 

tTI 


SN55462 

tTI 


SN55472 

tTI 


SN75402 

Tl 


SN75407 

Tl 


SN75412 

Tl 


91^432 

Tl 


SN75447 

Tl 


SN75452B 

Tl 


SN75462 

Tl 


SN75472 

Tl 


1 Dual Peripheral NAND Driver, for CMOS 


DS1632 

t National 


0S3632 

National 


1 Dual Peripheral NAND Driver, to 70 V, 9)0 mA 


IIC1472 

Mtterela 

(3064) 

UDN-5722M 

Sprague 


SN75477 

Tl 


1 Dual Peripheral NAND Driver, to 70 V, 500 mA 


1 SN75417 

Tl 


1 Dual Peripheral NAND Driver, to 80 V, 300 mA 


DS1612 

t National 


DS3612 

National 


UDN-3612M 

Sprague 


UON-5712M 

Sprague 


UDS-3612H 

t Sprague 


U0S-5712H 



Dual Peripheral NOR Driver 



75474B 

Fairchild 


HD75454 

Hitachi 


DS55454 

t National 


DS55464 

t National 


DS75454 

National 


DS75464 

National 


S655454 

tSNconG 


S655464 

t9liconG 



(Continued) 
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1C MASTER 


INTERFACE-Memory and Peripheral Drivers (Cont’d) 


Memory A Peripheral Drivers 

(Cont’d) 


Dual Peripheral NOR Driver 

(Cont’d) 

SG75454 

SiliconG 

SG75464 

SiliconG 

SN55454B 

tTI 

SN55464 

tTI 

SN55474 

tTI 

SN75404 

Tl 

SN75407 

Tl 

SN75414 

Tl 

SN75434 

Tl 

SN75449 

Tl 

SN75454B 

Tl 

SN75464 

Tl 

SN75474 

Tl 

SN75479 

Tl . 

Dual Peripheral NOR Driver, for CMOS 

DS1634 

t National 

DS3634 

National 

Dual Peripheral NOR Driver, to 30 V, 300 mA 

SN75479 

Tl 

Dual Peripheral NOR Driver, to 30 V, 500 mA 

SN75419 

Tl 

Dual Peripheral NOR Driver, to 80 V, 300 mA 

DS1614 

t National 

DS3614 

National 

UDN-3614M 

Sprague 

UDN-5714M 

Sprague 

UDS-3614H 

t Sprague 

UDS-5714H 


Dual Peripheral OR Driver 


75453A/B 

Fairchild 

HD75453 

Hitachi 

MC75453 

Motorola 

DS55453 

t National 

DS55463 

t National 

IK75453 

National 

DS75463 

National 

SG55453 

SiliconG 

SG55463 

SiliconG 

SG75453 

SiliconG 

SG75463 

SiliconG 

SN55453B 

tTI 

SN55463 

tTI 

SN55473 

tTI 

SN75403 

Tl 

SN75408 

Tl 

SN75413 

Tl 

SN75433 

Tl 

SN75448 

Tl 

SN75^B 

Tl 

SN75463 

Tl 

SN75473 

Tl 

SN75478 

Tl 

Dual Peripheral OR Driver, ECL Input 


SN75441 

Tl 

Dual Peripheral OR Driver, for CMOS 


DS1633 

t National 

DS3633 

National 

Dual Peripheral OR Driver, to 30 V, 300 mA 

SN75478 

Tl 

Dual Peripheral OR Driver, to 30 V, 500 mA 

SN75418 

Tl 

Dual Peripheral OR Driver, to 80 V, 300 mA 

(£1613 

t National 

DS3613 

National 

UDN-3613M 

Sprague 

UDN-5713M 

Sprague 

UDS-3613H 

t Sprague 

UDS-5713H 



Dual Power MOS Driver 


ICL7667 

litersll (3013) 

Dual Power MOSFET Driver 


TSC450C 

TeledyneS 

TSC450M 

t TeledyneS 

Dual TTL to MOS Driver (MOS memory interface) I 

DS75361 

National 

0S75362 

National 

MH8805 

National 

SN75350 

Tl 

SN75361A 

Tl 

Dual 2-Input AND Power Driver (40 V, 2 A) I 

LP04101 

Lambda | 

Dual 2-Input NAND Power Driver (40 V, 2 A) I 

LP04102 

Lambda | 

Dual 2-Input NOR Power Driver (40 V, 2 A) I 

LPD4103 

Lambda | 

Dual 2-Input OR Power Driver (40 V, 2 A) I 

LPD4104 

Lambda 

Dual 4 A Solenoid Driver 


UDN-2975W 

Sprague 

UDN-2976W 


Dual 4-Input AND Driver, HNIL 250 mA Open Collector I 

390A/C 

TeledyneS | 

Dual 4-Input NAND Driver, HNIL, 250 mA Open Collector I 

395A/C 

TeledyneS 

Quad Bipolar Driver 


SG293A 

SiliconG 

Quad Darlington Driver, to 100 V, 1.5 A I 

FT5753 

Fujitsu 

Quad Darlington Driver, to 100 V, 3 A 


FT5754 

Fujitsu 

Quad Darlington Driver, to 100 V, 5 A 


FT5755 

Fujitsu 

Quad Darlington Switch, to 50 V, 1.5 A I 

SN75064 

Tl 

SN75066 

Ti 

SN75068 

Tl 

Quad Darlington Switch, to 50 V, 4 A 


UiHI-2878 

SpngH (3088) 

Quad Darlington Switch, to 80 V, 1.5 A 

SG2064 

SiliconG 

SG2065 

SiliconG 

SG2066 

SiliconG 

SG2067 

SiliconG 

S62068 

SiliconG 

SG2069 

SiliconG 

SG2070 

SiliconG 

S62071 

. SiliconG 

SG2072 

SiliconG 

SG2073 

SiliconG 

SG2074 

SiliconG 

SG2075 

SiliconG 

SG2076 

SiliconG 

SG2077 

SiliconG 

ULN-2064B 

Sprague 

ULN-2065B 

Sprague 

ULN-2066B 

Sprague 

ULN-2067B 

Sprague 

ULN-2068B 

Sprague 

ULN-2069S 

Sprague 

ULN-2070B 

Sprague 

ULN-2071B 

Sprague 

ULN-2074B 

Sprague 

ULN-2075B 

Sprague 

ULN-2076B 

Sprague 

ULN-2077B 

Sprague 

ULS-2064H 

t Sprague 

ULS-2065H 

t Sprague 

ULS-2066H 

t Sprague 

ULS-2067H 

t Sprague 


(Continued) 


1 Function Device 

Source 

Quad Darlington Switch, to 80 V, 1.5 A (Cont'd) 

ULS-2068H 

t Sprague 

ULS-2069H 

t Sprague 

ULS-2070H 

t Sprague 

ULS-2071H 

t Sprague 

ULS-2074H 

t Sprague 

ULS-2075H 

t Sprague 

ULS-2076H 

t Sprague 

ULS-2077H 

Sprague 

SN75065 

Tl 

SN75067 

Tl 

SN75069 

Tl 

ULN2064 

Tl 

ULN2065 

Tl 

ULN2066 

Tl 

ULN2067 

Tl 

ULN2068 

Tl 

ULN2069 

Tl 

ULN2074 

Tl 

ULN2075 

Tl 

1 Quad Dariington Switch, to 80 V, 4 A 

1 UDN-287g 

Spraiae (3088) 

1 Quad Darlington Switch, to -SO V, 1.75 A 

1 SG2841 

SiliconG 

1 Quad Dariington Switch 

1 TEB1013 

Thomson-CSF 

1 Quad Driver for Automotive Applications 

1 DS3656 

National 

1 Quad ECL to MOS Clock Driver 

I HD2923 

Hitachi 

[Quad Faun Protected Peripheral Driver 

1 DS3668 

National 

1 Quad High Current Peripheral Driver 

DS3658 

National 

DS3669 

National 

SN75436 

Tl 

SN75437A 

Tl 

SN75438 

Tl 

1 Quad Latch/Driver 

MD121 

AnalogSys 

UCN-4401A 

Sprague 

UCS-4401H 

t Sprague 

1 Quad MOS Clock Driver 

1 DS3245 

National 

1 Quad, MOS Memory Decoder/Clock Driver 

1 DS36143 

National 

1 Quad MOS Memory I/O Register 

DS16147 

t National 

DS16177 

t National 

DS1647 

t National 

DS1677 

t National 

DS36147 

National 

DS36177 

National 

DS3647 

National 

DS3677 

National 

1 Quad Multiplexer/Oriver, for MOS Systems 

DS1648 

t National 

0S1678 

t National 

0S3648 

National 

DS3678 

National 

1 Quad NAND Gate 60 V Power Driver 

1 UDN-2541 

Sprague 

1 Quad NAND Gate 80 V Power Driver 

I UDN-2542 

Sprague 

1 Quad NAND TTL to MOS Driver (MOS memory interface- 

clock driver) HD2912 

Hitachi 

HD2916 

Hitachi 

DS75365 

National 

3207A 

Signetics 

3207A-1 

Signetics 

SN55355 

tTI 

(Continued) 


t Military Temperature Range ( - 55° to 125°C) 
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INTERFACE-Memory and PeripiMral Orivart (Cont’d) 


1 Function Daviea 

Sdwc* 

1 Quad 2-Input NANO Driver, to 30 V, sinics 250 mA 

1 MC893 

Motorola 

1 Quad 2-Input NANO Power Driver, Open Collector, to 100 

V, Sinks 500 mA 


UHC/D-407 

t Sprague 

Uttt/D-408 

t Sprague 

UHC/D-507 

t Sprague 

UHC/D-508 

t Sprague 

UHP-407 

Sprague 

UHP-408 

Sprague 

UHP-507 

Sprague 

UHP-506 

Sprague 

1 Quad 2-lnpiit NOR Driver, to 70 V, Sinks 300 mA 

UDN-5733M 

Sprague 

UDS-5733H 

t Sprague 

1 Quad 2-Input NOR Power Driver, Open Collector, to 100 V, 

Siidts 500 mA UHC/0-432 

t Sprague 

UHC/0-433 

t Sprague 

UHC/D-532 

tSprague 

UHC/D-533 

t Sprague 

UHP-432 

Sprague 

UHP-433 

Sprague 

UHP-532 

Sprague 

UrF-533 

Sprague 

Quad 2-ln|Hit OR Drlvw, to 70 V, Sinks 300 mA 

UON-5703A 

. Sprague 

UDS-5703H 

tSprague 

Quad 2-Input OR Power Driver, Open Collector, to 100 V, 

SinksSOOmA UHC/D-402 

tSprague 

UHC/D-403 

t^gue 

UHC/0-502 

Sprague 

UHC/0-503 

Sprague 

UHP-402 

Sprague 

UHP-403 

Sprague 

UHP-502 

Sprague 

UHP-503 

Sprague 

Hex Driver, GMOS/TTL (line, LED, Relay Driver) 

1 MO-210 

AnalogSys 

Hex InverterMIS Driver, Disable Causes Logic 1 State 

DS161i» 

t National 

DS16179 

t National 

DS36149 

fbtional 

DS36179 

National 

8II54S438 

t Tl (1035.1036) 

8II54S437 

t Tl (1035.1038) 

SR74S436 

Tl (1035.10M) 

SM748437 

Tl (1035.1036) 

Hex Inverter/MOS Driver, Three-State 


DS1649 

t National 

CS1679 

t National 

DS3649 

National 

DS3679 

National 

Hex Latch/Driver, for MOS Memories 


DS1645 

t National 

DS1675 

t National 

DS3645 

Nationai 

OS3675 

National 

I Octal Dynamic Memory Drivw, Three-State 

AM2965C 

AMD 

AM29^ 

tAMD 


AMD 

AM2966M 

tAMD 

1 Octal Dynamic RAM Driver, Three-State 

SR54S700 

t MW (804.819) 

8II54S730 

t MW (804.819) 

SK4S731 

fMW (804.810) 

8R54S734 

tMW (804.819) 

SI74S70g 

MW (804.818) 

SII748730 

MW (804.819) 

SII74S731 

MW (804.819) 

81I74S734 

MW (804.819) 


UnalFunclim 


Davica 


line 



Memory & Peripheral Drivers 

(Cont’d) 


Quad NANO TTL to MOS Driver (MOS memory interface- 

clock driver) 


(Cont'd) 

SN5S365 

tTI 


SN75365 

Tl 


Quad Negative Voltage Relay Driver 



DS3680 

National 


OS3680 

Tl 


Quad NMOS Memory Driver 



MC3459 

Motorola 


MC3460 

Motorola 


DS1644 

t National 


DS1674 

t National 


OS36144 

ftetional 


DS3644 

National 


DS3674 

National 


, Quad PIN Diode Driver (also see: linear-other devices) 

UDS-5790H 

tSprague 


UDS-5791H 

tSprague 


Quad Port Driver, for 5270 RAM 



DS1640 

t National 


IS 1670 

tNadonal 


Quad Power NANO Driver 



CA3219 

8CA 

(3602) 

Quad Power Peripheral Driver 



7254 

Intel 


VQ1000 

SiUconix 


V91001 

SMcerii 

(3085) 

¥01004 

SMceMx 

(3085) 

VQ1006 

SHIesalx 

(3065) 

¥02001 

SWeaMx 

(3085) 

¥02004 

SWcMdx 

(30n) 

¥02006 

MHcaMx 

(3085) 

¥03001 

SMewdx 

(3685) 

' ¥07254 

SWeaMx 

(3085) 

VC01 

Supertax 


VC02 

Supertax 


VC13 

Supertex 


VQ1000 

Supertax 


VQ7254 

Supertex 


Quad Power Strobe 



H06600-2 

t Harris 


HD6600-5 

Harris 


H06600 

National 


Quad Predriver, Open Collector, 50 mA Sink (for magnetic 

memories) MC4042 

Motorola 


Quad TTL to MOS Driver, Three-State 



SW75367 

Tl 


Quad TTL to NMOS Memory Driver (for 2105, 2107, etc.) 

3245 

Fairchild 


9645 

Fairchild 


Quad TTL to NMOS Memory Driver (for 7001, etc.) 


MC3466 

Motorola 


Quad 2-Input AND Driver (to 70 V, sinks 300 mA) 


UON-5706A 

Sprague 


UDS-5706H 

tSprague 


Quad 2-input AND Power Driver, Open Collector (to 100 V, 

sinks 500 mA) 



UHC/D-400 

tSprague 


UHC/D-406 

tSprague 


UH(VD-500 

Sprague 


UHC/D-506 

Sprague 


UHP-400 

Sprague 


UHP-406 

Sprague 


UHP-500 

Spr^ue 


UHP-506 

Sprague 



Quad 2-li^ NANO Driver (for 70 V, sM(s 300 mA) 
U0N-5707A Sprague 

UDS-5707H t Sprague 


20 


25 


35 


40 


45 


50 


Octal High-Voltage Drivor for Electrostatic Printers 
OH0069 National 


55 


60 


65 


80 


Octal Latched Peripheral Driver 


DP7310 

Nationai 

DP7311 

National 

DP8310 

National 

DP8311 

Nationai 

Octal MOS Driver, Three-State 


DP84240 

National 

DP84244 

National 

0S1628 

t National 

DS3628 

National 

1 Two Phase OscMator/Clock Driver (for MOS systems) 

0S7B03 

t National 

DS7807 

t National 

DS8803 

National 

DS8807 

National 

Eight Latch/Drivers 


UCN-4801A 

Sprague 

4-Input AND Current Driver (45 V, to 1.5 A peak) 

1 0H0006 

t National 

OH0006C 

National 

4-Input AND High Voltage-High Current Driver (4.5 V. to 3 

1 A peak) DH0008 

t National 

4-Input NANO High Voltage, High Current Drivers (40 V, 

0.15to0.aA) 


DH0011 

t Nationai 

4-Input NAND High Voltage, High Current Drivers (50, 70 

or 100 V, 0.25 to 0.5 A) 


OH0017C 

National 

OH0018C 

National 

6-Blt MOS Refresh Counter/Driver 


DS1646 

t National 

IK1676 

t National 

8-Bit Serial Input Latched Sink Driver 

UCN-4821A 

Sprague 

UCN-4822A 

Sprague 

UCN-4823A 

Sprague 

UCS-4821H 

tSprague 

UCS-4822H 

tSprague 

UCS-4823H 

tSprague 


85 


90 


95 


100 


105 


110 


115 


120 



125 


130 


135 


t Military Temperatwe Range (-55° to 125°C) 


• Typical Value 
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1C MASTER 


INTERFACE-Sense Amplifiers 


Function Device Source 


Sense Amplifiers 


MOS to TTL Level Converter, High Speed, Three-State 

MC4000 

Motorola 

MC4300 

t Motorola 

Translators; See also Digital-TTL (Translators) 

Dual Core Memory Sense Amplifier, Complementary 

Ou^t, Latch Capability 


55S20 

Fairchild 

75S20 

t Fairchild 

SG5520 

tSiiiconG 

SG5521 

t Silicone 

SG7520 

SiliconG 

SG7521 

SiliconG 

SN5520 

tTI 

Dual Core Memory Sense Amplifier/Data Register 

SG55236 

tSiiiconG 

SG75236 

SiliconG 

SN55236 

tTI 

SN55237 

tTI 

Dual Core Memory Sense Amplifier, Separate Inverted 

Outputs 55S234 

Fairchild 

75S234 

t Fairchild 

SN55234 

tTI 

SN75234 

Tl 

Dual Core Memory Sense Amplifier, Separate Inverted 

Outputs, Test Points 


75239 

Fairchild 

Dual Core Memory Sense Amplifier, Separate Open 

Collector Outputs 


SG5534 

t SiliconG 

SGSS35 

tSiiiconG 

SG7534 

SiliconG 

SG7S35 

SiliconG 

SN55232 

tTI 

Dual Core KlMmory Sense Amplifier, Separate Open 

Collector Outputs, Test Points 


SG5538 

tSmeonG 

SG5539 

tSiiiconG 

SG7538 

SiliconG 

SG7539 

SiliconG 

Dual Core Memory Sense Amplifier, Separate Outputs 

55S24 

Fairchild 

75S24 

t Fairchild 

HA1902 

Hitachi 

SG5524 

tSiiiconG 

SG5525 

tSiiiconG 

SG7524 

SiliconG 

SG7525 

SiliconG 

SN5524 

tTI 

Dual Core Memory Sense Amplifier, Separate Outputs, Test 

Points SG5528 

tSiUconG 

SG5529 

t SiliconG 

SG7528 

SiliconG 

S67529 

SiliconG 

SN5528 

tTI 

Dual Core Memory Sense Amplifier, Single Open Collector 

Output SG5522 

t SiliconG 

SG5523 

SiliconG 

S67522 

SiliconG 

SG7523 

SiliconG 

SN^ 

tTI 

Dual Formatter/Sense Amplifier for Bubble Memories 

7242 

Intel I 

Dual MOS to TTL Level Converter, Latch, Three-State 

(Sense Amp) MC74468 

Motorola 

N8T2S 

SiliconG 

Dual Sense Amplifier (for MOS memory or line receiver) 

DS75207 

National 

[^5208 

National 

SN75207 

Tl 


(Continued) 


I Function Devico 

Source 

Dual Sense Amplifier (for MOS memory or line receiver) 

(Cont’d) 

SN75208 

Tl 

DS3604 

National 

DS1603 

t National 

DS3603 

National 

1 Dual Sense Amplifier (NMOS memories to ECL 10K) I 

1 HD103461 

Hitachi 1 

1 T riple Current Sense Latch I 

1 SG3551 

SiliconG | 

1 Quad Sense Amplifer, Three-State 1 

MC3430 

Motorola 

MC3431 

Motorola 

MC3432 

Motoroia 

MC3433 

Motorola 

DS1651 

t National 

DS1653 

t National 

DS3651 

National 

DS3653 

National 

1 Hex MOS Sense Amplifier (MOS to TTL Converter) I 

Three-State DS3605 

National 

DS36Q6 

National 

DS3607 

National 

DS3608 

National 

1 Octal Core Memory Driver I 

1 SN55329 

tTI 


4-lnput Sense Amplifier (for plated wire or tfiickytliin film 
memories) MC1444 Motoroia 

MC1544 t Motorola 


t Military Temperature Range (-55° to 125°C) 
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* Typicai Value 
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INTERFACE-Transmitters-Receivers 


MaxSwial Supply 
Data Rate Voltage. 

inkHZ V 


Max Serial Supply 

Data Rate Voltage, 

in kHZ V Device 


Serial Transmitters- Receivers 


(ACIA) Asynchronous Communications Interface 

Adapter (Links 8-Bit bidirectional data bus to serial 
asynchronous data communications, including to 

6860) 50 5 

Advanced Dab Link Controller 


2 Mb/s 

5 

ARINC-429 Buffer Receiver 1-15 

ARINC-429 Receiver/Transmitter 


100 

5 

' 

ASTRO (asynchronous/synchronous 


receiver/transmitter) to Interface Serial 


Communications Channel with a Parallel Digital 

System (i.e. microprocessors) 


1000 

12,5 i 


12.±5 

Asynchronous Addressable Receiver/T ransmitter 

— 

4.75-11.5 

4.8 

3-18 

Asynchronous Conmunications Element 


56 

5 

Asynchronous Serial Interface Component 

/^synchronous SerbI Manchester Adapter 


1000 

5 

Baud Rate Generator (programmable divider) 

1000 

5 


12,5 


12, ±5 

1 Baud Rab Generator (programmable divider), Dual 

307/19.2 

5 


12.5 

614/19.2 

5 


12,5 


Baud Rate Generator (programmable divider), Dual 
1000 5 


S6850 AMI 

F68S0 FalrebM (1463) 

MC6850 Mslarala (1505) 5 

EF6850 Thomson-CSF 

12,5 

MC854 Motorola 

EF4440 Thomson-CSF 

. BOART (Bus Orientated Programmable Asynchronous 

HS3182 t Harris Receiver/Transmitter 9.6 5 

HS3282 t Harris (4648) 10 

EF4442 Thomson-CSF Interface Circuit (MIL-STD1553B) 

WD1993-01 Western ^ ® 

WD19g3-02 Western 

WD1993-03 Western 


WD1931 


C0M1671 

SMC 

UC1671 


MM54240 

National 

MC14469 

Motorola 

WD8250 

Western 

MA2232 

NaUeaal (2049) 

HD6408 

Harris 


(1492.1496) 

COM8046 

SMC 

COM8046T 

SMC 

COM8126 

SMC 

COM8126T 

SMC 

COM8146 

SMC 

C0M8146T 

SMC i 

COM5026 

SMC 

COM5Q26T 

SMC i 

C0M5046 

SMC 

C0M5046T 

SMC 

F4702BC 

Fairchild 

F4702BM t Fairchild 

H04702-2 t Harris (1492) 

H04702-9 

Harris (1492) 

IM4702 

Intersil 

IM4703 

Intersil 

Mcmii 

MMsrab (3536) 

MH.<«n7 

Nstscns! 

W01943-00 

Western 

W0 1943-02 

Western 

WD 1943-05 

Western 

BR1941-00 

Western 

6R1941-02 

Western 

BR 1941-05 

Western 

WD 1943-04 

Western 

WD 1943-06 

Western 

BR1941-04 

Western 

BR 1941-06 

Westwn 

AY5-8116 

Gl 


Command/Response Manchester il Converter 
(MIL-STD-1553B) 1000 5 


Digital Modem (Modulation, demodulation and 
supervisory control, up to 600 BPS.) 

0.6 5 


QUART (Dual Universal Asynchronous Receiver and 
Transmitter). Two-channel UART, baud-rate generator 
16-Bit counter/timer, I/O ports. 

1000 5 


EPCI (Enchanced Programmable Communications 
interface) Serial/Parallel 

receiver/transmitter-Synchronous and asynchronous 
with baud rate generator. 


AY5-8116T Gl 

AY5-8136 Gl 

AY5-8136T Gl 

C0M8116 SMC 

C0M8116T SMC 

C0M8136 SMC 

COM8136T SMC 

WD1945 Western 

C0M5016 SMC 

C0M5016T SMC 

C0M5036 SMC 

C0M5036T SMC 


TR1983 Western 


HS3273 t Harris 


BUS-8937 t DDC 
SSM-2012 SSM 


Molargla 

(150S;3S36) 


Signetics 

Signetics 

Signetics 

SliMfcs (1675) 
SIpNtles (1694) 


1 Kb/s 5 

— 

MIRMWwIn ■IVIErWI 

(1506,1512) 

15.6 Kb/s 5 

IIIG68661C Matarsta 

(1506.1512) 

62.5 Kb/s 5 

MC68661B Matarata 

(1506,1512) 
SCH68661 Slgaallcs (1673) 

1000 b/s 5 

SCN2661A SIflaaHes (1673) 

S(M2661B SIomHcs (1673) 

SGH2661C Slfaatlcs (1673) 

IBM 3274/3276 Compatible COAX Receiver/Transmitter 
2358 5 

C0M9004 SMC 

Link Controller, X25 level 2 100 5,12 

WD2501-01 Western 

WD2S11-01 Watbra (1174) 

500 5,12 

WD2S01-03 Western 
WD2511-05 Wasbra (1174) 

1000 5,12 

WD2501-11 Western 

WB2S11-11 Wasbra (1174) 

Manchester Encoder-Decoder 

1000 5 

MH7991 AMD (1433.3327) 

MB501 Fujitsu 

HD6409-2 t Harris 

(1493.1497) 

HD6409-g Harris 

(1493.1497) 
HS15530IM t Harris (4660) 

1250 5 

HD15530-2 t Harris 

(1493.1498) 

(Continued) 


t Military Temperature Range ( - 55“ to 125°C) 


(Continued) 


* Typical Value 
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1C MASTER 


INTERFACE-T ransmitters-Receivers (Cont’d) 


Max Serial Su{iply 

Data Rate Voltage, 

Function inkHZ V 


Serial Transmitters- Receivers 


(Cont’d) Transceiver, MiL-STD-1553A/B 


Manchester Encoder-Decoder 

1250 5 

(Cont'd) 

HD15530-9 Harris 

(1493.1498) 

HD15531-2 t Harris 

HD15531-9 Harris 

2500 5 

HD15531B Harns 

(1493.1499) 

MIL-STD-1553 Dumb Remote Terminal Unit (hybrid) 

BUS65101 t DDC 

MIL-STD-1553 Encoder/Decoder 

MT32008 DDC 

MIL-STD-1553 Terminal Bit Processor 

BUS-64100 DDC 

MPCC (multi-protocol communications controlier) Bit 
and Byte Oriented 1 Mb/s 5 

2 Mb/s 5 

SCN2652A Signetics 

■C26S2 Matarela (1511) 

■C28S2-2 Mstarala (1511) 

IK6B852 Matarala 

(1506.1511) 
IIC686S2-2 Matarala 

(1506.1511) 
mP07201 HEC (1531) 

SCH2652A Sl|nallet (1670) 

SCN68652 Sl|aa«es (1670) 

Parallel to Serial Interface — 5 V 

CY232 Cybernetic 

PCI (Programmable Communications Interface) 
Serial/parallel receiver/transmitter— synchronous and 
asynchronous with baud rate generator. 

1000 b/s 5 

SCN2651C Sl^cs (1669) 

PKCC (Programmable Keyboard and Communications 
Controller) UART, baud rate generator and keyboard 
encoder 1000 b/s 5 

SC2671ACS SiliconG 

PSAR (Programmable Synchronous-Asynchronous 
Receiver) Synchronous/Ztsynchronous serial to parallel 
converter with programmable character length and 
programmable serial data rate. 

100 -12,5 

640 -12,5 

-12, ±5 

PT1472B Western 

PT1472B-01 Western 

NC2259 Nitron 

PSART (Programmable Synchronous-Asynchronous 
Receiver-Transmitter) Serial to parallel and parallel to 
serial converter that can operate in Full Duplex Mode. 

50 5 

8251 Intel 

mPD82S1 NEC 

PSAT (Programmable Synchronous-Asynchronous 
Transmitter) Synchronous/Asynchronous parallel to 
serial converter that has programmable character 
length and programmable serial data rate. 

100 - 12.5 

200 -12,±5 

PT14826 Western 

NC2257 Nitron 

NC2260 Nitron 

640 -12,5 

PT1482B-01 Western 

Receiver/Decoder (Bi-Phase) 3500 5 

DP8343 National 

Receiver/Decoder (Bi-Phase, IBM 3270) 

5 ‘ 

DP8341 National 

SOLC/HDLC/ADCCP Controlier 

500 5 

1000 5 

WD193X-00/10 Western 
WD193X-01/11 Western 

1500 5 

WD193X-02/12 Western 

2000 5 

WD193X-03/13 Western 

spec (Sync-Protocol Communications Controller) Bit 
and Byte Oriented 1000 5 

F3846 Fairchild 

F685fe FalrcUM (1460) 



Synchronous Receiver/Transmitter (Bi-Sync/SDLC) 

800 ±5.12 

MPb379 NEC 

Synchronous Serial Data Adaptor 

2 Mb/s 5 

HC6852 Matarala (1505) 


±12 

±15/ ±12 
±15,5 


Transmitter/Oecoder (Bi-Phase, IBM 3270) 


Transmitter/Encoder (Bi-Phase) 

3500 


UART,MiL-STD-1553A 1000 



BUS-8557 t DDC 

6US-63105 t DDC 

BUS-8553 t DDC 

BUS-8554 t DDC 

BUS-8555/56 1 DDC 

BUS-8559 t DDC 

DP8340 

National 

DP8342 

National 

C0M1553A fSMC 

C0M1553B 

SMC 

10371 

Rockwell 

TR1402 

Western 

TR1602 

Western 

AY3-1015D 

MM5303 

HHI 

C0M1863 

SMC 

COM8017 

SMC 

C0M8018 

SMC 

C0M8502 

SMC 

C0M2017 

SMC 

C0M2017H 

SMC 

COM2502 

SMC 

C0M2502H 

SMC 

iRSB25G 

SsOssal (1514) 

WD2123 

Western 

TR 1863-00 

Western 

TR1865-00 

Western 

82C52 tHwrls I 


(1482.1494) 

HD6406 t Harris 


(1492.1495) 

CDP1854AC tHCA (1595) { 

HD6402C-9 

Harris (1492) 

TR1863-02 

Western 

TR1865-02 

Western 


Universal Communications Interface (Receives or 
transmits data to serial data bus when addressed and 
commanded by bus. Links the bus to serial or parallel 
1/0 devices.) 500 - 10,5 


Universal Data Bus Dumb Remote Terminal Unit (hybrid 


Universal Data Bus Transceiver (hybrid) 


Universal Digital-Loop Transceiver 

80 5 


USRT (universal synchronous receiver-transmitter) 
Complete serial to parallel and parallel to serial 
Interface. 250 -12,5 

500 5 


IM6402 

iBisrsll 

(3041) 

IM6402M 

tlatarsll 

(3041) 

IM6403 

lalarsll 

(3041) 

IM8403M 

tlatarsll 

(3041) 

CDP6402D 

tRCA 

(1595) 

CDP8402E 

RCA 

(1595) 

TR1863-04 

Western 


TR1865-04 

Western 


S1602 

AMI 


MB8868A 

Fujitsu 


UMC-16 

Trans-Data 


BUS65201 

tDDC 


BUS63102 

tDDC 


MC145422 

Malarsla 

(3536) 

MC145423 

Motorola 


MC145428 

Matarala 

(3536) 

C0M2601 

SMC 


S2350 

AMI 



t Military Temperature Range (-55° to 125°C) 
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* Typical Value 
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ABBREVIATIONS 

OF 

COMPANY 

NAMES 


Action ins 

Action Instruments 

AO 

Analog Devices 

ADT 

Advanced Digital Technology 

Advent 

Advent Products, Inc. 

Alphatron 

: Alphatron 

AMA 

American Automation 

AMD 

Advanced Micro Devices 

AMI 

American Microsystems, Inc. 

Amperex 

Amperex Electronic Corp. 

Analogic 

Analogic 

Analog Sys 

Analog Systems 

APC 

Applied Micro Circuits 

Apex 

Apex Microtechnology 

APM 

Applied Microsystems Corp. 

AppI Sys 

Applied Systems Corp. 

APT 

Applied Microtechnology 

Aptek 

Aptek Microsystems 

Array Tech 

Array Technology 

AWI 

AWI Electronics 

Barvon 

Barvon Research 

Bedford 

Bedford Computer Systems Inc. 

Burr-Brown 

Burr-Brown 

CAE 

Computer Aided Engineering 

Cal Devices 

California Devices 

Cermetek 

Cermetek 

CGRS 

CGRS Microtech Inc. 

Cherry 

Cherry Semiconductor 

CiC 

Custom Integrated Circuits 

CirTech 

Circuit Technology 

Citel 

Citel 

Comlinear 

Comlinear Corporation 

CMA 

Custom MOS Arrays 

Comark 

Comark Corp. 

Comdial 

Comdial Semiconductor 

Comp Auto 

Computer Automation 

Compas 

Compas Microsystems 

Cont Logic 

Control Logic Inc. 

Control Sys 

Control Systems Microsystems Div. 

CreMicro 

Creative Micro Systems 

Cromemco 

Cromemco, Inc. 

Cubit 

Cubit Inc. 

Curtis 

Curtis Electro Devices, Inc. 

Cybernetic 

Cybernetic Micro Systems 

Cybersys 

Cybersystems 

Cybertek 

Cybertek Inc. 

Data General 

Data General 

Data I/O 

Data I/O 

Data Trans 

Data Translation 

Date! 

Datel 

Datricon 

Datricon Corporation 

DDC 

Data Devices Corporation 

DEC 

Digital Equipment Corporation 

Die-Tech 

Die-Tech 

Digelec 

Digelec Corp. 

Digitek 

Digitek, Inc. 

Bionics 

Dionics Inc. 

Dist Comp 

Distributed Computer Systems 

Divers Tech 

Diversified Technology 

E-HI 

E-H International, Inc. 

EDI 

Electronic Designs Inc. 

Elind 

Elind Elettronica Industriale 

EMM-SESCO 

EEM-SESCO 

Emulogic 

Emulogic Inc. 

ETi Micro 

ETI Micro 

Exar 

Exar Integrated Systems 

Exel 

Exel Microelectronics 

Fairchild 

Fairchild 

Ferranti 

Ferranti Electric 

Force 

Force Computers 

Fujitsu A 

Fujitsu America 

Fujitsu 

Fujitsu Microelectronics, Inc. 


Gl 

General Instrument 

GTE Micro 

GTE Microcircuits 

Harris 

Harris Semiconductor 

Heurikon 

Heurikon Corp. 

Hilevel 

Hilevel Technology, Inc. 

Hitachi 

Hitachi America, Ltd. 

Holt 

Holt Inc. 

HP 

Hewlett-Packard 

Hughes 

Hughes Aircraft, Solid State 
Products 

Hybrid Sys 

Hybrid Systems 

HyComp 

HyComp 

ICC 

International Cybernetics 

IDT 

Integrated Device Technology 

IMI 

International Microcircuits, Inc. 

IMP 

International 

Microelectronic Products 

IMS 

Industrial Microsystems Inc. 

Infosphere 

Infosphere 

Inmos 

Inmos 

IntCirEng 

Integrated Circuit Engineering 

IntCirSys 

Integrated Circuit Systems 

IntCompSys 

Integrated Computer Systems 

inf Tech 

Integrated Technology Corp. 

Intech 

Intech Microcircuits Div. 

Intel 

Intel 

Interdesign 

Interdesign 

Intersil 

Intersil 

Intronics 

Intronics 

in 

ITT Semiconductors 

Kinetic Sys 

Kinetic Systems 

Kontron 

Kontron Electronics 

Lambda 

Lambda Semiconductor 

Linear Tech 

Linear Technology 

LSI Comp 

LSI Computer Systems 

LSI Logic 

LSI Logic Corporation 

Master Logic 

Master Logic Corporation 

Matrix 

Matrix Corp. 

Matrox 

Matrox Electronic Systems 

Maxim 

Maxim integrated Products 

MCC 

Micro-Computer Control 

MCE 

MCE Electronics 

Micrel 

Micrel 

Micro Innov 

Micro Innovators 

Micropac 

Micropac Industries 

Micro Net 

Micro Networks 

Micro Pun- 

Micro Power Systems 

Micro Sci 

Micro Sciences Corp. 

Micro Tech 

Microcircuits Technology 

Micro-Link 

Micro-Link Corporation 

Micron 

Micron Technology 

MilerTron 

MilerTronics 

Miller 

Miller Technology 

Mitel 

Mitel Semiconductor 

Mitsubishi 

Mitsubishi Electronics 

MMI 

Monolithic Memories, Inc. 

Mustek 

Monolithic Systems Corp. 

Motorola 

Mostek 

MRC 

Motorola Semiconductor 

Murray 

MRC Systems 

Monosil 

Murray Consulting 

National 

National Semiconductor 

NCM 

NCM Corp. 

NCR 

NCR Corp., Microelectronics 
Division 

NEC 

NEC Electronics 

Nitron 

Nitron 


DAE 

Oliver Advanced Engineering 

Octagon 

Octagon Systems Corp. 

DEI 

Optical Electronics Inc. 

Ohio Scl 

Ohio Scientic 

OKI 

OKI Semiconductor 

Omnibyte 

Omnibyte Corp. 

Onset 

Onset Computer Corp. 

Panasonic 

Panasonic 

Pico Design 

Pico Design 

Polycore 

Polycore Electronics 

Plessey 

Plessey Semiconductors 

PMI 

Precision Monilithics, Inc. 

PragOes 

Pragmatic Design Inc. 

Pro-Log 

Pro-Log Corp. 

Quay 

Quay Corp. 

Raytheon 

Raytheon Semiconductor 

RCA 

RCA Solid State Division 

RCI Data 

RCI Data 

RELMS 

Relational Memory Systems 

Reticon 

Reticon 

RIFA 

RIFA 

Rockwell 

Rockwell, Microelectronic Devices 

RTC 

Riehl Time Corporation 

Sanyo 

Sanyo 

SBE 

SBE. Inc. 

SEEQ 

SEEQ Technology, Inc. 

SPI 

Semi Processes Inc. 

Siemens 

Siemens 

Si-Fab 

Si-Fab 

Signetics 

Signetics 

SGS 

SGS Semiconductor 

Sharp 

Sharp 

Silicon G 

Silicon General 

Siliconix 

Siliconix 

Silicon Sys 

Silicon Systems Inc. 

Siltronics 

Siltronics 

SMC 

Standard Microsystems Corp. 

SMOS 

S MOS Systems 

Solarise 

Solarise Enterprises 

Solitron 

Solitron Devices 

Sprague 

Sprague Electric Company 

SSM 

Solid State Micro Technology 


for Music 

SSS 

Solid State Scientific 

Stag 

Stag Microsystems 

STC 

Storage Technology Corp. 

STD 

STD Microsystems 

Struc Des 

Structured Design Inc. 

Stynetic 

Stynetic Systems 

Sunrise 

Sunrise Electronics 

Sunshine 

Sunshine Semiconductor 

Supertex 

Supertex Inc. 

Symtek 

Symtek Corp. 

SynertMr 

Synertek 

Sys Innov 

Systems Innovations 

Tau Zero 

Tau Zero Inc. 

Technitrol 

Technitrol 

Tektronix 

Tektronix 

Teledyne C 

Teledyne Crystalonics 

Teledyne P 

Teledyne Philbrick 

Teledyne S 

Teledyne Semiconductor 

Telef unken 

Telefunken 

Telmos 

Telmos 

Teltone 

Teltone Corporation 

Tl 

Texas Instruments 

Third Domain 

Third Domain 

Thomson-CSF 

Thomson-CSF Components Corp. 

Toshiba 

Toshiba America 

Trans-Data 

Trans-Data 

TRW 

TRW LSI Products 

Unitrode 

Unitrode 

Universal 

Universal Semiconductor, Inc. 

Varix 

Varix Corp. 

VLSI Design 

VLSI Design Associates 

VTI 

VLSI Technology, Inc. 

Votrax 

Votrax 

Weitek 

Weitek Corporation 

Western 

Western Digital 

Wintek 

Wintek Corp. 

Xicor 

Xicor, Inc. 

Xycom 

Xycom 

Zendex 

Zendex Corp. 

Zilog 

ZyMOS 

Zilog 

ZyMOS Corporation 

Zytrex 

Zytrex Corp. 


Advanced Micro Devices 

BIPOLAR LSI AND SUPPORT PRODUCTS 
High Performance Bus Interface Circuits 
The Am29800 Family 



DISTINCTIVE CHARACTERISTICS 

• Standard I/O pin-out organization 

• 48mA Commercial Iql 

• 32mA Mil Iql 

• Standard clock and output enable pin-outs 

• 24-pin slim 0.3 inch wide DIP package 

• IMOX Speed 

- 7.5ns typical CP to Y for registers 

- 4.0ns typical D to Y for buffers 

• Wide data paths and flexible control 

- 10 bits for video or wide addresses 

- 9 bits for byte plus parity buses 

- 8-bit with multiple enables 

• 100% Product assurance screening to MIL-STD-883 
requirements 


PHYSICAL DIMENSIONS 
Dual-ln-Line 

D-24-SLIM 



HERMETIC DUAL IN-LINE PACKAGE 


AMDPkg 

D-24-Sllm 

Common 

Name 

SLIM 

CERDIP 

38510 

Appendix C 

- 

Parameters 

Min 

Max 

A 

.140 

.220 

b 

.016 

.020 

th 

.045 

.065 

c 

.009 

•oil ' 

D 

1.230 

1.285 , 


.245 

.285 


.230 

.320 

• 

.090 

.110 

L 

.120 

.150 

Q 

.015 

.060 

Si 

.010 


a 

3 ” 

13 ° 


FUNCTIONAL DESCRIPTION 

The Am29800 Family provides a completely standardized func- 
tional family of registers, latches, buffers, transceivers and parity 
check-and-regenerate functions ojstimized for bus interface ap- 
plications. Each is packaged in the standard 24-pin x 0.3" wide 
DIP package to allow LSI functionality in the minimum board area. 
Board layout is eased by the standardization of inputs on the left 
and outputs on the right, directly across from each other. Output 
drive levels are standardized at 48mA Commercial and 32mA 
Military. 

All functions are implemented in AMD’s new proprietary IMOX™ 
(Implanted Micro OXide) process to provide the optimum in 
speed power product. Typical benchmark speeds are 7.5ns typi- 
cal CP-to-Y for registers, and 4.0ns typical D-to-Y for buffers. 

The basic 29800 Family functions are available in 1 0-bit, 9-bit and 
8-bit configurations with broad control flexibility aimed at 
minimizing the SSI/MSI content of LSI systems. The 1 0-bit de- 
vices make it easy to interface data plus controls or for 2 parts to 
interface 20-bit address lines. The 9 bits function are ideal for 
byte plus parity bus structures. The parity check-and-regenerate 
functions are designed for interfacing non-parity peripherals to 
parity organized buses. ’ 

All of the functional types have the pin-out format shown below. 


STANDARDIZED PIN-OUTS 
FOR EASY BOARD LAYOUT 


STANDARD 

INPUTS 


D(R) 



Y(T) 


GND □ 


STANDARD 

OUTPUTS 


I CP 

STANDARD 

CONTROLS 

OE 


BLI-224 
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Advanced Micro Devices 

BIPOLAR LSI AND SUPPORT PRODUCTS 
High Performance Bus Interface Circuits 
The Am29800 Family 


Am29821/822/823/824/825/826 

• High-speed parallel registers with positive edge-triggered 
D-type flip-flops 

- Noninverting CP-Y tpo = 7.5ns typ 

- Inverting CP-Y tpQ = 7.5ns typ 

• Buffered common Clock Enable (EN) 

• Buffered common asynchronous Clear Input (CLR) 

• Three-state outputs glitch free during power-up and down 

• Outputs have Schottky clamp to ground 

• 48mA Commercial Iql. 32mA MIL Iql 

• High capacitance load capability 

• Low capacitance inputs and outputs 

• 'oh specified 2.0V and 2.4V 

• 24-pin 0.3" space saving package 


FUNCTIONAL DESCRIPTION 

The Am29820 Series bus interface registers are designed to 
eliminate the extra packages required to buffer existing registers 
and provide extra data width for wider address/data paths or 
buses carrying parity. The Am29821 and Am29822 are buffered, 
10-bit wide version of the popular ’374 function. The Am29823 
and Am29824 ar e 9-bi t wide buffered registers with Clock Enable 
(EN) and Clear (CLR) - ideal for parity bus interfacing in high 
performance microprogrammed systems. The Am29825 and 
Am29826 are 8-bit buffered registers with all the '823/4 controls 
plus multiple enables (OEi , OEg, OE3) to allow multiuser control 
of the interface, e.g., CS, DMA, and RD/WR. They are ideal for 
use as an output port requiring high Iql/'oh- 

All of the Am29800 high performance interface family are de- 
signed for high capacitance load drive capability while providing 
low capacitance bus loading at both inputs and outputs. All inputs 
are Schottky diode inputs, and all outputs are designed for low 
capacitance bus loading in the high impedance state. 
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Advanced Micro Devices 

BIPOLAR LSI AND SUPPORT PRODUCTS 
High Performance Bus Interface Circuits 
The Am29800 Family 


Am29827/828, 

Am29861/86:V863/864 

• High-speed symmetrical bidirectional transceivers 

- Noninvertihg tpo = 4.5ns typ 

- Inverting tpo = 3.0ns typ 

• High speed buffers and inverters 

- Noninverting tpo = 4.5ns typ 

- Inverting tpo = 3.0ns typ 

• 200mV mihimum input hysteresis on input data ports 

• Three-state outputs glitch-free during power-up and down 

• Outputs have Schottky clamp to ground 

• 48mA Commercial Iql. 32mA MIL Iql 

• High capacitance load capability 

• Low capacitance inputs and outputs 

• lOH specified 2.0V and 2.4V 

• 24-pin 0.3" space Saving package 


FUNCTIONAL DESCRIPTION 

The Am29827 and Am29828 10-bit bus buffers and Am29860 
Series bus transceivers provide high performance bus interface 
buffering for wide data/address paths or buses carrying parity. 
The 10-bit buffers and 9-bit transceivers have NOR-ed output 
enables for maximum control flexibility. All buffer and transceiver 
data inputs have 200mV minimum input hysteresis to provide 
improved noise rejection. 

All of the Am29800 high performance interface family are de- 
signed for high capacitance load drive capability while providing 
low capacitance bus loading at both inputs and outputs. All inputs 
are Schottky diode inputs, and all outputs are designed for low 
capacitance bus loading in the high impedance state. 
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10-BIT BUS DRIVERS 
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Ain29861/Am29862 
lO-BIT TRANSCEIVERS 



Am29863/Am29864 
S-BIT TRANSCEIVERS 
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Advanced Micro Devices 

BIPOLAR LSI AND SUPPORT PRODUCTS 
High Performance Bus Interface Circuits 
The Am29800 Family 


Am29833/834 

• High speed bidrectional transceivers for 8-bit non-parity to 
9-bit with parity ports 

- Noninverting data tpo = 6.0ns typ 

- Inverting data tpo = 6.0ns typ 

- Parity generate tpQ = 9.0ns typ 

• High speed parity generation for Transmit mode 

• High speed parity fault detection for Receive mode 

• Clearable, open-collector output, Fault Flag register 

• 200mV minimum input hysteresis 

• Three-state outputs glitch-free during power-up and down 

• Outputs have Schottky clamp to ground 

• 48mA Commercial Iql. 32mA MIL Iql 

• High capacitance load capability 

• Low capacitance inputs and outputs 

• 'oh specified 2.0V and 2.4V 

• 24-pin 0.3" space saving package 


FUNCTIONAL DESCRIPTION 

The Am29833 and Am29834 bidirectional transceivers are de- 
signed to interface an 8-bit data path without parity to a byte- 
parity 9-bit data path. All outputs - Rj, Tj and PARITY - have 
high Iql drive capability and are ideal for device-to-bus or 
bus-to-bus interfacing. 

The internal FAULT flag register is configured as a “one’s 
catcher” to capture and hold any odd-parity fau lt occur ring at 
the rising edge of the clock, CP. A regi stered F AULT output 
remains LOW until cleared. Also, the FAULT output is an 
open-collector output for wired-OR configurations where byte- 
parity is used for 16-bit or wider data fuses or where multiple 
port flags are wired-OR tied together. 

All of the Am29800 high performance interface familiy are de- 
signed for high capacitance load drive capability while provid- 
ing low capacitance bus loading at both inputs and outputs. All 
inputs are Schottky diode inputs, and all outputs are designed 
for low capacitance bus loading in the high impedance state. 
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Advanced Micro Devices 

BIPOLAR LSI AND SUPPORT PRODUCTS 
High Performance Bus Interface Circuits 
The Am29800 Family 



Am29841/842/843/844/845/846 

• High-speed parallel latches 

- Noninverting transparent tpo = 4.5ns typ 

- Inverting transparent tpo = 6.0ns typ 

• Buffered common latch enable input 

• Buffered common clear input 

• Buffered common preset input 

• Three-state outputs glitch-free during power-up and down 

• Outputs have Schottky clamp to ground 

• 48mA Commercial Iql. 32mA MIL Iql 

• High capacitance load capability 

• Low capacitance inputs and outputs 

• Iqh specified 2.0V and 2.4V 

• 24-pin 0.3" space saving package , 


FUNCTIONAL DESCRIPTION 

The Am29840 Series bus interface latches are designed to elimi- 
nate the extra packages required to buffer existing latches and 
provide extra data width for wider address/data paths or buses 
carrying parity. The Am29841 and Am29842 are buffered, 10-bit 
wide version of the popular '373 function. The Am 29843 and 
Am29 844 a re 9-bit wide buffered latches with Preset (PRE) and 
Ctear (CLR) - ideal for parity bus interfacing in high performance 
systems. The Am29845 and Am29846 are 8-bit buffered latches 
with all the '843/4 controls plus multiple enables (OEi , OE2, ^3) 
to allow multiuser control of the interface, e.g., CS, DMA, and 
RD/WR. They are ideal for use as an output port requiring high 
Iql/Ioh- 

All of the Am29800 high performance interface family are de- 
signed for high capacitance load drive capability while providing 
low capacitance bus loading at both inputs and outputs. All inputs 
are Schottky diode inputs, and all outputs are designed for low 
capacitance bus loading in the high impedance state. 
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Advent Products, Inc. 
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Advanced Micro Devices 
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American Microsystems, Inc. 
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Amperex Electronic Corp. 

Analogic 
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Analog Sys 

Analog Systems 

APC 

Applied Micro Circuits 

Apex 

Apex Microtechnology 
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Applied Microsystems Corp. 

AppI Sys 
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Aptek Microsystems 
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Array Technology 
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AWl Electronics 
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Barvon Research 

Bedford 

Bedford Computer Systems Inc. 
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Burr-Brown 
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Cal Devices 

California Devices 
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Custom Integrated Circuits 
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Circuit Technology 
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CMA 
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Cotnark 

Comark Corp. 

Comdial 

Comdial Semiconductor 

Comp Auto 

Computer Automation 
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Compas Microsystems 

Cont Logic 

Control Logic Inc. 

Control Sys 

Control Systems Microsystems Div, 

CreMicro 

Creative Micro Systems 

Cromemco 

Cromemco, Inc. 
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Cubit Inc. 

Curtis 

Curtis Electro Devices, Inc. 

Cybernetic 

Cybernetic Micro Systems 

Cybersys 

Cybersystems 

Cybertek 

Cybertek Inc. 

Data General 

Data General 

Data I/O 

Data I/O 

Data Trans 

Data Translation 

Datel 

Datel 

Oatricon 
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ODC 

Data Devices Corporation 

DEC 

Digital Equipment Corporation 

Die-Tech 

Die-Tech 

niargiar 

Di^vIvC Corp 

Diiitek 

Digitek, Inc. 

Dionies 

Dionies Inc. 

Oist Comp 

Distributed Computer Systems 

Divers Tech 

Diversified Technology 

E-HI 

E-H International, Inc. 

EDI 

Electronic Designs Inc. 

Elind 

Elind Elettronica Industriale 

EMM-SESCO 

EEM-SESCO 

Emulogic 

Emulogic Inc. 

ETI Micro 

ETI Micro 

Exar 

Exar Integrated Systems 

Exel 

Exel Microelectronics 

Fairchild 

Fairchild 

Ferranti 

Ferranti Electric 

Force 

Force Computers 

Fujitsu A 

Fujitsu America 

Fujitsu 

Fujitsu Microelectronics, Inc. 


Gl 

General Instrument 

GTE Micro 

GTE Microcircuits 

Harris 

Harris Semiconductor 

Heurikon 

Heurikon Corp. 

Hilevel 

Hilevel Technology, Inc. 

Hitachi 

Hitachi America, Ltd. 

Holt 

Holt Inc. 

HP 

Hewlett-Packard 

Hughes 

Hughes Aircraft, Solid State 
Products 

Hybrid Sys 

Hybrid Systems 

HyComp 

HyComp 

iCC 

international Cybernetics 

IDT 

Integrated Device Technology 

IMi 

International Microcircuits, Inc. 

IMP 

International 

Microelectronic Products 

IMS 

Industrial Microsystems Inc. 

Infosphere 

Infosphere 

Inmos 

Inmos 

IntCirEng 

Integrated Circuit Engineering 

IntCirSys 

Integrated Circuit Systems 

IntCompSys 

Integrated Computer Systems 

IntTech 

Integrated Technology Corp. 

Intech 

Intech Microcircuits Div. 

Intel 

Intel 

Interdesign 

Interdesign 

Intersil 

Intersil 

Intronics 

Intronics 

in 

ITT Semiconductors 

Kinetic Sys 

Kinetic Systems 

Kontron 

Kontron Electronics ' 

Lambda 

Lambda Semiconductor 

Linear Tech 

Linear Technology 

LSI Comp 

LSI Computer Systems 

LSI Logic 

LSI Logic Corporation 

Master Logic 

Master Logic Corporation 

Matrix 

Matrix Corp. 

Matrox 

Matrox Electronic Systems 

Maxim 

Maxim Integrated Products 

MCC 

Micro-Computer Control 

MCE 

MCE Electronics 

Micrel 

Micrel 

Micro Innov 

Micro Innovators 

Micropac 

Micropac Industries 

Micro Het 

Micro Networks 

Micro Pwr 

Micro Power Systems 

Micro Sci 

Micro Sciences Corp. 

Micro Tech 

Microcircuits Technology 
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Micro-Link Corporation 

Micron 

Micron Technology 

MilerTron 

MilerTronics 
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Miller Technology 
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Mitel Semiconductor 
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Mitsubishi Electronics 
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Monolithic Memories, Inc. 

Mostek 

Monolithic Systems Corp. 

Motorola 
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Motorola Semiconductor 

Murray 
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Murray Consulting 

Hational 

National Semiconductor 

NCM 

NCM Corp. 

NCR 

NCR Corp., Microelectronics 
Division 

NEC 

NEC electronics 

Nitron 

Nitron 


DAE 

Oliver Advanced Q^ineering 

Octagon 

Octagon Systems Corp. 

DEI 

Optical Electronics Inc. 

Ohio Sci 

Ohio Scientic 

OKI 

OKI Semiconductor 

Omnibyte 

Omnibyte Corp. 

Onset 

Onset Computer Corp. 

Panasonic 

Panasonic 

Pico Design 

Pico Design 

Polycore 

Polycore Electronics 

Plessey 

Plessey Semiconductors 

PMI 

Precision Monilithics, Inc. 

PragDes 

Pragmatic Design Inc. 

Pro-Log 

Pro-Log Corp. 

Quay 

Quay Corp. 

Raytheon 

Raytheon Semiconductor 

RCA 

RCA Solid State Division 

RCI Data 

RCI Data 

RELMS 

Relational Memory Systems 

Reticon 

Reticon 

RIFA 

RIFA 

Rockwell 

Rockwell, Microelectronic Devices 

RTC 

Riehl Time Corporation 

Sanyo 

Sanyo 

SBE 

SBE. Inc. 

SEEQ 

SEEQ Technology, Inc. 

SPI 

Semi Processes Inc. 

Siemens 

Siemens 

Si-Fab 

Si-Fab 

Signetics 

Signetics 

SGS 
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Sharp 

Sharp 

Silicon G 

Silicon General 

Siliconix 
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Silicon Sys 

Silicon Systems Inc. 

Siltronics 
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Standard Microsystems Corp, 
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S MOS Systems 

Solarise 

Solarise Enterprises 

Solitron 

Solitron Devices 

Sprague 

Sprague Electric Company 

SSM 

Solid State Micro Technology 
for Music 

SSS 

Solid State Scientific 

Stag 

Stag Microsystems 

STC 

Storage Technology Corp. 

STD 

STD Microsystems 

Struc Des 

Structured Design Inc. 

Stynetic 

Stynetic Systems 

Sunrise 

Sunrise Electronics 

Sunshine 

Sunshine Semiconductor 

Supertex 

Supertex Inc. 

Symtek 

Symtek Corp. 

Synertek 

Synertek 

Sys Innov 

Systems Innovations 

Tau Zero 

Tau Zero Inc. 

Technitroi 

Technitroi 

Tektronix 

Tektronix 

Teledyne C 

Teledyne Crystalonics 

Teledyne P 

Teledyne Philbrick 
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Teledyne Semiconductor 
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Telmos 

Telmos 

Teltone 

Teltone Corporation 

Tl 

Texas Instruments 
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Third Domain 

Thomson-CSF 

Thomson-CSF Components Corp. 

Toshiba 

Toshiba America 

Trans-Data 

Trans-Data 

TRW 

TRW LSI Products 
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UnitrodB 
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Universal Semiconductor, Inc. 

Varix 

Varix Corp. 

VLSI Design 

VLSI Design Associates 

VTI 

VLSI Technology, Inc. 

Votrax 
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Weitek 

Weitek Corporation 
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Western Digital 
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Wintek Corp. 
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Xicor, Inc. 

Xycom 
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Zendex Corp, 

Zilog 

Zilog 

ZyMOS 

ZyMOS Corporation 
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American Microsystems, Inc. 



Features 


General Description 


□ Drives Up to 32 Devices The AMI S4521 is an MOS/LSI circuit that drives a var- 

□ Cascadabie iety of output devices, usually under microprocessor 

□ On Chip Oscillator control. This device requires only three control lines 

□ Requires Only 3 Control Lines due to its serial input construction. It latches the data 

□ CMOS Construction For. to be output, relieving the microprocessor from the 

Wide Supply Range task of generating the required waveform, or it may be 

High Noise Immunity used to bring data directly to the drivers. The part acts 

Wide Temperature Range as a versatile peripheral to drive displays, motors, 

relays and solenoids within its output limitations, it is 
especially well suited to driving liquid crystal displays, 
with a backplane A.C. signal option that is provided. 
The A.C. frequency of the backplane output that can be 
user supplied or generated by attaching a capacitor to 
the LCD(^ input, which controls the frequency of the in- 
ternal oscillator. One circuit will drive up to 32 devices 
and more can be driven by cascading several drivers 
together. 


Applications: 

□ Liquid Crystal Displays 

□ LED and Incandescent Displays 

□ Solenoids 

□ Print Head Drives 

□ DC and Stepping Motors 

□ Relays 
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S4534 



10 BIT, HIGH VOLTAGE 
HIGH CURRENT DRIVER 


Features 

□ Outputs Capable of 60 Volt Swings at 25mA 

□ Drives Up to 10 Devices 

□ Cascadable 

□ Requires Only 4 Control Lines 

Applications: 

□ Vacuum Fluorescent Displays 

□ LED and Incandescent Displays 

□ Solenoids 

□ Print Head Drives 

□ DC and Stepping Motors 

□ Relays 


General Description 

The AMI S4534 is a high voltage, high current MOS/LSI 
circuit that drives a variety of output devices, usually 
under microprocessor control, by converting low level 
signals such as TTL, and CMOS to high voltage, high 
current drive signals. This device requires only four 
control lines due to its serial input construction. It lat- 
ches the data to be output, or it may be used to bring 
data directly to the driver. The part acts as a versatile 
peripheral to drive displays, motors, relays and sole- 
noids within its output limitations of a 60 volt swing and 
up to 50mA per drive. It is especially well suited to drive 
vacuum fluorescent displays due to its high voltage 
output capability. One circuit will drive up to 10 devices 
and more can be driven by cascading several drivers 
together. 


Functional Block Diagram 



Output Buffer (Functional Diagram) 



Pin Configuration 
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32 BIT, HIGH VOLTAGE DRIVER 


S4535 



Features 

□ High Voltage Outputs Capable of 60 Volt Swing 

□ Drives Up to 32 Devices 

□ Cascadable 

□ Requires Only 4 Control Lines 

Applications: 

□ Vacuum Fluorescent Displays 

□ LED and Incandescent Displays 

□ Solenoids 

□ Print Head Drives 

□ DC and Stepping Motors 

□ Relays 


General Description 

The AMI S4535 Is a high voltage MOS/LSI circuit that 
drives a variety of output devices, usually under micro- 
processor control, by converting low level signals such 
as TTL, and CMOS to high voltage, high current drive 
signals. This device requires only four control lines due 
to its serial input construction. It latches the data to be 
output, or it may be used to bring data directly to the 
driver. The part acts as a versatile peripheral to drive 
displays, motors, relays and solenoids within its output 
limitations of a 60 volt swing and up to 25mA per drive. 
It is especially well suited to drive vacuum fluorescent 
displays due to its high voltage output capability. One 
circuit will drive up to 32 devices and more can be 
driven by cascading several drivers together. 
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A Subsidiary 
of Gould Inc. 


S3610 


LPC-1 0 SPEECH SYNTHESIZER 
WITH ON-CHIP 20K SPEECH DATA ROM 



Features 

□ Simple Digital Interface 

□ CMOS Switched-Capacitor Filter Technology 

□ Automatic Powerdown 

□ 5-8 Volts Single Power Supply Operation 

□ Direct Loudspeaker Drive 

□ 20mW Audio Output 

□ 20K Bits Speech ROM 

□ Low Data Rate 

□ Up to 32 Word Vocabulary 


General Description 

The S3610 LPC-1 0 Speech Synthesizer generates 
speech of high quality and intelligibility from LPC 
(Linear Predictive Coding) data stored in an internal 
20K bit ROM. The simple digital interface consists of 5 
word-select lines, a strobe input to load the address 
data and initiate operation, and a busy output signal. At 
the end of enunciation the chip automatically goes in- 
to the powerdown mode until a new word select ad- 
dress is strobed in. The data rate from the speech ROM 
into the synthesizer is 2.0K bits/sec max. Typically the 
average data rate will be reduced to about 1.2K 
bits/sec. by means of the data rate reduction techni- 
ques used internally. 


Block Diagram 



Pin Configuration 



N/C = N0 CONNECTION 
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A Subsidiary 
of Gould Inc. 


S3620 


LPC-10 

SPEECH SYNTHESIZER 


Features 

□ Simple Microprocessor Interface 

□ CMOS Switched-Capacitor Filter Technology 

□ Automatic Powerdown 

□ 5-8 Volts Single Power Supply Operation 

□ Direct Loudspeaker Drive 

□ 20mW Audio Output 

□ Low Data Rate 


General Description 

The S3620 LPC-10 Speech Synthesizer generates 
speech of high quality and intelligibility from LPC 
(Linear Predictive Coding) data stored in an external 
memory. The digital interface circuitry Is fully 
microprocessor compatible and allows the processor 
to load the data with or without a DMA controller. The 
loading takes place on a handshake basis, and in the 
absence of a response from the processor the syn- 
thesizer automatically shuts down and goes into the 
powerdown mode. A busy signal allows the processor 
to sense the status of the synthesizer. 



Pin Configuration 
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DEVICES 


Quad 12-Bit Microprocessor- 
Compatible D/A Converter 


AD390* 


FEATURES 

Four Complete 12-Bit DACs in One 1C Package 
Linearity Error ± 1/2LSB Tmin - T^ax (AD390K, T) 
Factory-Trimmed Gain and Offset 
Buffered Voltage Output 

Monotonicity Guaranteed Over Full Temperature Range 

Double-Buffered Data Latches 

Includes Reference and Buffer 

Fast Settling: 8ps max to ±1/2LSB 

Low Cost 

PRODUCT DESCRIPTION 

The AD390 contains four 12-bit high speed voltage-output 
digital-to-analog converters in a compact 28-pin hybrid package. 
The design is based on a proprietary latched 12-bit DAC chip 
which reduces chip count and provides high reliability. The 
AD390 is ideal for systems requiring digital control of many 
analog voltages where board space is at a premium. Such appli- 
cations include automatic test equipment, process controllers, 
and vector-scan displays. 

The AD390 is laser-trimmed to ± 1/2LSB max nonlinearity 
(AD390KD, TD) and absolute accuracy of ±0.05 percent of 
full scale. The high initial accuracy is made possible by the use 
of thin-film scaling resistors on the monolithic DAC chips. The 
internal buried zener voltage reference provides excellent tem- 
perature drift characteristics (20ppm/°C) and an initial tolerance 
of ±0.03% maximum. The internal reference buffer allows a 
single common reference to be used for multiple AD390 devices 
in large systems. 

The individual DACs are accessed by the CSl through CS4 
control inputs and the AO and A1 lines. These control signals 
permit the registers of the four DACs to be loaded sequentially 
and the outputs to be simultaneously updated. 

The AD390 outputs are calibrated for a ± lOV output range 
with positive-true offset binary input coding. A 0 to -I- lOV 
version is available on special order. 


The AD390 is packaged in a 28-lead ceramic package and is 


specified for operation over the 0 to 
temperature range. 

ORDERING GUIDE 

± 70°C and - 

55°Cto ± 125°C 


Temperature 

Gain Error 

Linearity Error 

Model 

Range 

25° 

Tmin-Tmax 

AD390JD 

0 to + 70°C 

±4LSB 

±3/4LSB 

AD390KD 

0to+70"C 

±2LSB 

± 1/2LSB 

AD390SD 

-55°Cto -H25°C 

±4LSB 

±3/4LSB 

AD390TD 

-55°Cto +125°C 

±2LSB 

± 1/2LSB 


*Covered by patent numbers 3,803,590; 3,890,611; 3,932,863; 
3,978,473; 4,020,486 and other patents pending. 


AD390 FUNCTIONAL BLOCK DIAGRAM 

+ Vs -Vs DGND AGND 



PIN CONFIGURATION 
TOP VIEW 
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DEVICES 


DACPORT™ 
Low Cost Complete 
/xP-Compatible 8-Bit DAC 


AD558* 


FEATURES 

Complete 8-Bit DAC 

Voltage Output - 2 Calibrated Ranges 

Internal Precision Band-Gap Reference 

Single-Supply Operation: -I-5V to -t-15V 

Full Microprocessor Interface 

Fast: 1p.s Voltage Settling to ±1/2LSB 

Low Power: 75mW 

No User Trims 

Guaranteed Monotonic Over Temperature 
All Errors Specified Tmin to Tmax 
Small 16-Pin DIP Package 
Single Laser-Wafer-Trimmed Chip for Hybrids 
Low Cost 

PRODUCT DESCRIPTION 

The ADS 5 8 DACPORT is a complete voltage-output 8-bit digital- 
to-analog converter, including output amplifier, full micro- 
processor interface and precision voltage reference on a 
single monolithic chip. No external components or trims are 
required to interface, with full accuracy, an 8-bit data bus to 
an analog system. 

The performance and versatility of the DACPORT is a result of 
several recently-developed monolithic bipolar technologies. The 
complete microprocessor interface and control logic is implemented 
with integrated injection logic (I^L), an extremely dense and 
low-power logic structure that is process-compatible with linear 
bipolar fabrication. The internal precision voltage reference is 
the patented low-voltage band-gap circuit which permits full-ac- 
curacy performance on a single 4-5V to + 15V power supply. 
Thin-film silicon-chromium resistors provide the stability required 
for guaranteed monotonic operation over the entire operating 
temperature range (all grades), while recent advances in laser- 
wafer-trimming of these thin-film resistors permit absolute cali- 
bration at the factory to within ± ILSB; thus no user-trims for 
gain or offset are required. A new circuit design provides voltage 
settling to ± 1/2LSB for a full-scale step in 800ns. 


OUTLINE DIMENSIONS 

Dimensions shown in inches and (mm). 



-H 0.095(2.41) 



AD558 FUNCTIONAL BLOCK DIAGRAM 



PRODUCT HIGHLIGHTS 

1 . The 8- bit I^L input register and fully microprocessor-com- 
patible control logic allow the ADS 5 8 to be directly con- 
nected to 8- or 16-bit data buses and operated with standard 
control signals. The latch may be disabled for direct DAC 
interfacing. 

2. The laser-trimmed on-chip SiCr thin-film resistors are cali- 
brated for absolute accuracy and linearity at the factory. 
Therefore, no user trims are necessary for full rated accuracy 
over the operating temperature range. 

3. The inclusion of a precision low-voltage band-gap reference 
eliminates the need to specify and apply a separate reference 
source. 


4. The voltage-switching structure of the AD558 DAC section 
along with a high-speed output amplifier and laser-trimed 
resistors give the user a choice of OV to -(-2.56V or OV to 
•f lOV output ranges, selectable by pin-strapping. Circuitry 
is internally compensated for minimum settling time on both 
ranges; typically settling to ± 1/2LSB for a full-scale 2.55 
volt step in 800ns. 

5. The AD558 is designed and specified to operate from single 
-(-4.5V to + 16.5V power supply. 


AD558 ORDERING GUIDE 





Mi Ua4~t.J%rCUV 



Error Max 

Error, Max 

Model 

Temperature 

T min to Tmax 

Tmin to Tmax 

AD558JN 

0 to -(- yo'^c 

± 1/2LSB 

±2.5LSB 

AD558KN 

Oto -f 70°C 

± 1/4LSB 

±1LSB 

AD558JD 

Olo -^70^ 

± 1 /2LSB 

±2.5LSB 

AD558KD 

0 to -t- 70’C 

± 1 4LSB 

±1LSB 

AD558SD 

-55=Cto -M25’C 

±3 4LSB 

±2.5LSB 

AD558TD 

-55=Cto ^ 125=C 

±3 8LSB 

±1LSB 





*Covered by U S. Patent Nos. 3,887,863; 3,685,045; 4,323,795; 
Patents Pending. DACPORT is a trademark of Analog Devices, Inc. 
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Microprocessor-Compatible 
Voltage Output 12-Bit D/A Converter 


AD667 


FEATURES 

Single Chip Construction 

Double-Buffered Latch for 8-Bit juP-Compatibility 
On Chip Output Amplifier 
High Stability Buried Zener Reference On Chip 
Monotonicity Guaranteed Over Temperature 
Linearity Guaranteed Over Temperature: 1/2LSB max 
(AD667K) 

Guaranteed for Operation with ±12V or ±15V Supplies 
Low Power 

TTL/5V CMOS Compatible Logic Inputs 
Low Cost 

PRODUCT DESCRIPTION 

The AD667 is a complete voltage output 12-bit digital-to 
analog converter including a high stability buried zener voltage 
reference, an output amplifier and double-buffered input 
latch on a single chip. The converter uses 12 precision high 
speed bipolar current steering switches and a laser trimmed 
thin film resistor network to provide fast settling time and 
high accuracy. 

Microprocessor compatibility is achieved by the on-chip 
double-buffered latch. The design of the input latch allows 
direct interface to 4-, 8-, 12-,or 16-bit buses. The 12 bits of 
data from the first rank of latches can then be transferred to 
the second rank, avoiding generation of spurious analog out- 
put values. The latch responds to strobe pulses as short 
as 100ns, allowing use with the fastest available microproceKors. 

The functional completeness and high performance in the 
AD667 results from a combination of advanced switch design, 
high speed bipolar manufacturing process, and the proven laser 
wafer-trimming (LWT) technology. The AD667 is trimmed at 
the wafer level and is specified to ±1/4LSB maximum linearity 
error (K grade) at 25°C and ±1/2LSB over the full operating 
temperature range. 

The subsurface (buried) Zener diode on the chip provides a 
low-noise voltage reference which has long-term stability and 
temperature drift characteristics comparable to the best dis- 
crete reference diodes. The laser trimming process which pro- 
vides the excellent linearity is also used to trim both the abso- 
lute value of the reference as well as its temperature coefficient. 
The AD667 is thus well suited for wide temperature range 
'performance with ±1/2LSB maximum linearity error and 
guaranteed monotonicity over the full temperature range. 
Typical full scale gain T.C. is 10ppm/°C. 

The AD667 is available in four performance grades. The 
AD667J and K are specified for use over the 0 to +70°C tem- 
perature range and is available in a 28-pin hermetically-sealed, 
ceramic DIP. The AD667S grade is specified for the -55°C to 
+125 C range and is available in the ceramic package. 


AD667 FUNCTIONAL BLOCK DIAGRAM 


_ BIPOLAR 

+Vs CS A3-A0 DB0-DB11 OFFSET 



AD667 PINOUT 



DB11 (MSB) 

OB10 

DB9 

DBS 

DB7 

DB6 

OB5 

OB4 

OB3 

DBZ 

DB1 

DBO (LSB) 

POWER GROUND 
AO 


AD667 ORDERING GUIDE 


Model 

Package 

Temp. 

Range 

Linearity 
Error max 
@25®C 

Gain T.C. 

max 

AD667JD 

Ceramic 

Com 

±1/2LSB 

SOppm/^C 

AD667KD 

Ceramic 

Com 

±1/4LSB 

20ppm/°C 

AD667SD 

Ceramic 

Mil 

±1/2LSB 

30ppm/°C 


OUTLINE DIMENSIONS 
Dimensions shown in inches and (mm). 
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CMOS 

Dual 8-Bit Buffered Multiplying DAC 


AD7528 



FEATURES 

On-Chip Latches for Both DACs 
-H 5V to -I- 15V Operation 
DACs Matched to 1% 

Four Quadrant Multiplication 
TTL/CMOS Compatible 

Latch Free (Protection Schottkys not Required) 

APPLICATIONS 
Digital Control of: 

Gain/ Attenuation 
Filter Parameters 
Stereo Audio Circuits 
X-Y Graphics 


GENERAL DESCRIPTION 

The AD7528 is a monolithic dual 8-bit digital/analog converter 
produced in a small 0.3" wide 20-pin DIP, featuring excellent 
DAC-to-DAC matching. 

Separate on-chip latches are provided for each DAC to allow easy 
microprocessor interface. 

Data is transferred into either of the two DAG data latches via a 
common 8-bit TTL/CMOS compatible input port. Control input 
DAC A/DAC B determines which DAC is to be loaded. The 
AD7528’s load cycle is similar to the write cycle of a random access 
memory and the device is bus compatible with most 8-bit micro- 
processors, including 6800, 8080, 8085, Z80. 

The device operates from a +5V to + 15V power supply, dis- 
sipating only 20m W of power. 

Both DACs offer excellent four quadrant multiplication charac- 
teristics with a separate reference input and feedback resistor for 
each DAC. 


AD7528 FUNCTIONAL BLOCK DIAGRAM 



UJ 

O 

< 

LL 

cc 

LU 

H 
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PIN CONFIGURATION 


JSj Vref B 

AD7S28 3 
TOP VIEW IS] WR 
(NOT TO 1 


DAC A/DAC B| 6 
(MSB) DB?!”?! 


ORDERING INFORMATION 

Temperature Range and Package 

Gain 

Relative Error Plastic Cerdip Ceramic 

Accuracy Ta = -l-25°C 0to-(-70°C — 25°C to -f 85°C — 55°C to -)• 125°C 


±1LSB 

±4LSB 

AD7528JN 

AD7528AQ 

AD7528SD 


± 1/2LSB 

±2LSB 

AD7528KN 

AD7528BQ 

AD7528TD 


± 1/2LSB 

±1LSB 

AD7528LN 

AD7528CQ 

AD7528UD 



MECHANICAL INFORMATION 

OUTLINE DIMENSIONS 

Dimensions shown in inches and (mm). 


20 PIN CERAMIC (SUFFIX D) 

[ — r 1 — 


20 PIN PLASTIC DIP (SUFFIX N) 









0.900 2 0 005 

(22.86 2 0 13) 

TOL NON ACCUM 
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LC^MOS 
High Speed 
12-6jt Voltage DAC 


AD7240 



ANALOG 

DEVICES 


■ FEATURES 

Fast Voltage Settling Time: 550ns to 0.01% 

Total Unadjusted Error: 1LSB max 
Single Supply Operation 

Latch Up Proof (No Protection Schottky Required) 
Superb Differential Nonlinearity: 1/2LSB max 
over Temperature 
Low Power Dissipation: 30m W 

APPLICATIONS 

Battery Powered Instrumentation 
High Speed A/D Converters 
Programmable Gain Amplifiers 
Vector Graphics 
S/D Converters 


GENERAL DESCRIPTION 

The Analog Devices AD7240 is a fast settling (550ns typically to 
1/2LSB) 12-bit voltage output digital to analog converter. It is 
fabricated using an advanced high speed Linear Compatible 
CMOS process (LC^MOS) which has been specifically developed 
to allow high speed digital logic circuits and precision analog 
circuits to be integrated on the same chip. 

The AD7240 operates with single -f- 15 volts Vdd supply and 
exhibits exceptionally fast settling times due to the small (and 
code independent) value of capacitance at the output of the 
DAC. 

The AD7240 also gives superior performance to other CMOS 
DACs when configured in the current steering mode as a multi- 
plying DAC. 


AD7240 FUNCTIONAL BLOCK DIAGRAM 

ILSB) (MSB) 




ORDERING INFORMATION 


T otal Unadjusted 
Enror 

Plastic 

Cerdip 

Side Brazed 
Ceramic 

Ta = 

TjvnNtoTMAX 

Oto +70“C 

-25‘’Cto +85“C 

-SS^Cto +125X 

+ 1/2, 
+ 1/4, 

-2LSB 
- 1 1/2LSB 

AD7240JN 

AD7240KN 

AD7240AQ 

AD7240BQ 

AD7240SD 

AD7240TD 


MECHANICAL INFORMATION 

OUTLINE DIMENSIONS 

Dimensions shown in inches and (mm). 

18-PIN PLASTIC DIP -SUFFIX N 18-PIN CERAMIC DIP- SUFFIX D 






0.3 17.62) 

[. 



0.28 17.12) 






0.91 (23.121 


0.12 (3.0S) 

0.89(22 61) 

0.06 (1.53) 


0 17 (4 32) I r-| 

MAX 
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0.012(0305) 
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0 01S 10.381) 0.09S 12.42) 
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DEVICES 


CMOS 

12-Bit Buffered Multiplying DAC 


AD7545 


FEATURES 

12-Bit Resolution 

Low Gain T.C.: 2ppm/° C typ 

Fast TTL Compatible Data Latches 

Single +5V to +15V Supply 

Small 20-Pin 0.3" DIP 

Latch Free (Schottky Protection Diode Not Required) 

Low Cost 

Ideal for Battery Operated Equipment 
GENERAL DESCRIPTION 

The AD7545 is a monolithic 12-bit CMOS multiplying DAC 
with on-board data latches. It is loaded by a single 12-bit wide 
word and interfaces directly to most 12- and 16-bit bus sys- 
tems. Data is loaded into the input latches under the control 
of the CS and WR inputs; tying these control inputs low makes 
the input latches transparent allowing direct unbuffered oper- 
ation of the DAC. 


AD7545 FUNCTIONAL BLOCK DIAGRAM 

Rfb 



PIN CONFIGURATION 



The AD7545 is particularly suitable for single supply operation 
and applications with wide temperature variations. 

The AD7545 can be used with any supply voltage from +5V 
to -I- 15 V. With CMOS logic levels at the inputs the device dis- 
sipates less than 0.5mW for V^d = +5V, 

ORDERING INFORMATION 


OUT1 [jj 
AGND Q 
DGNDfT* 
DBIKMSB) 

DB10 [T~ 


Relative 

Accuracy 

Maximum 
Gain Error 
Ta = +25®C 
Vdd = +5V 

1 DB9 

1 Temperature Range and Package 

Plastic 

0 to +70®C 

Ceidip 

-25°Cto+85°C 

Ceramic 

-55°Cto+125°C nR 7 

+2LSB 
±1LSB 
+ 1/2LSB 
11/2LSB 

±20LSB 

±10LSB 

±5LSB 

±1LSB 

AD7545JN 

AD7545KN 

AD7545LN 

AD7545GLN 

AD7545AQ 

AD7545BQ 

AD7545CQ 

AD7545GCQ 

AD7545SD 

AD7545TD DB6 

AD7545UD 
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AD7545 
TOP VIEW 
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MECHANICAL INFORMATION 

OUTLINE DIMENSIONS 

Dimensions shown in inches and (mm). 


20-PIN CERAMIC DIP (SUFFIX D) 
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ANALOG 

DEVICES 


LC^ MOS 

8-Bit ijlP Compatible 12- Bit DAC 


AD7548 


FEATURES 

8-Bit Bus Compatible 12-Bit DAC 
All Grades 12-Bit Monotonic Over Full 
Temperature Ranges 
Operation Specified at -t-5V, -)-12V 
or -H5V Power Supply 
Low Gain Drift of 5ppm/°C Maximum 
Full 4 Quadrant MuKiplication 
Small 20-Pin Package 
APPLICATIONS 

8-Bit Microprocessor Based Control Systems 
Programmable Amplifiers 
Function Generation 
Servo Control 
GENERAL DESCRIPTION 

The AD7548 is a 12-bit monolithic CMOS D/A converter for 
use with 8-bit bus microprocessors. Data is loaded in two bytes 
to input holding registers as shown in the block diagram opposite. 
The AD7548 can be configured to accept either left- or right- jus- 
tified data, least significant byte or most significant byte first, 
using standard TTL compatible control inputs. 

A separate load DAC control input allows the user the choice of 
updating the analog output coincident with loading new data to 
the DAC input register or at any time after the data loading 
event. This feature is especially important in multi-DAC systems 
where simultaneous update of all DACs is required. 

The new Linear Compatible CMOS (LC^ MOS) process used in 
the manufacture of the AD7548 allows precision thin-film linear 
circuitry and high-speed low-power CMOS logic to be integrated 
on the same small chip. The high-speed logic allows direct 
interfacing to most of the popular 8-bit microprocessors. 
ORDERING INFORMATION 


AD7548 FUNCTIONAL BLOCK DIAGRAM 



PIN CONFIGURATION 


Cl 
E 
E 
E 
E 




AD7548 
TOP VIEW 
(Not To Scale) 


Relative 

— 1 

Full Scale 

1 Temperature Range and Package 

Accuracy 

Error 
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Cerdip 

Ceramic 

TminIoTmax 

TminIoT^iax 

Oto +70X 

-40°Cto +85°C 
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MECHANICAL INFORMATION 

OUTLINE DIMENSIONS 

Dimensions shown in inches and (mm). 

20-PIN CERAMIC DIP (SUFFIX D) 20-PIN PLASTIC DIP (SUFFIX N) 
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14-Bit, 200kHz 
Digital-to-Analog Converter 


HDD-1409 


FEATURES 
14-Bit Resolution 
200kHz Word Rates 
RZ Gated Output 
32-Pin DIP 

APPLICATIONS 
FDM/TDM Transmultiplexers 
Digital Signal Processing 
PCM Systems 
Digital Audio 


GENERAL DESCRIPTION 

The HDD-1409KM D/A converter is a voltage-output, 32-pin 
hybrid digitai-to-analog converter complete with input registers, 
current-output D/A, switching circuits, and output amplifier. 
The unit is capable of converting 14-bit digital inputs into gated 
analog output voltages at update rates from dc through 200kHz. 

Monolithic ICs and hybrid microelectronic packaging have been 
combined in a grounded metal case hybrid which provides cost, 
space, and power savings for the system designer. The HDD- 1409 
is a complete solution for converting high-resolution digital data 
into “clean” analog voltages and accomplishes it with maximum 
power dissipation of only 600 milliwatts. 

The HDD- 1409 D/A has been characterized with a companion 
A/D converter, the HAS-1409KM, to emphasize the superior ac 
performance which makes the A/D - D/A combination especially 
attractive for use in Frequency Division Multiplex/Time Division 
Multiplex (FDM/TDM) transmultiplexer systems. But the design 
concepts and ver^tility which are incorporated into it also make 
the HDD- 1409 useful in Pulse Code Modulation (PCM) and 
other digital signal processing applications. 

The analog output voltage range is ± 5V; output impedance is 
600 ohms, ideal for filter matching. The D/A output operates in 
a return-to-zero (RZ) mode, which provides deglitching and 
allows selecting the optimum duty cycle for FDM/TDM and 
r*CM applications. 

Small size, low power, and multiple functions in a single package 
make the HDD- 1409 D/A converter attractive for a wide range 
of data processing uses. 


OUTLINE DIMENSIONS 

Dimensions shown in inches and mm 


0.125 ( 3 . 175 ) 



0.100 (2.54) 
± 0.002 


15 PLACES 


HDD-1409 PIN DESIGNATIONS 


PIN 

FUNCTION 

PIN 

FUNCTION 

1 

SIGNAL 

17 

DIGITAL GROUND 

2 

SIGNAL 

18 

BITS 

3 

GATE 

19 

BIT 7 

4 

digital GROUND 

20 

BIT 6 ' 

5 

ANALOG GROUND 

21 

BIT 5 

6 

N/C 

22 

BIT 4 

7 

■F5V 

23 

BITS 

8 

DIGITAL GROUND 

24 

BIT 2 

9 

LOW STROBE 

25 

BIT 1 (MSB) 

10 

BIT14(LSB| 

26 

HIGH STROBE 

11 

BIT 13 

27 

-15V 

12 

BIT 12 

28 

+ 15V 

13 

BIT 11 

29 

ANALOG OUTPUT 

14 

BIT 10 

30 

ANALOG GROUND 

15 

BITS 

31 

ANALOG GROUND 

16 

DIGITAL GROUND 

32 

ANALOG GROUND 


NOTES: 

WHEN USING WIT H HAS-1409 A JD. CONNECT BIT 1 (MSB) 
OF A/D (PIN 22) to BIT 1 (MSB) OF HDO-1409 D/A (PIN 
25). 

TO USE HOO-1409 D/A AS STAND-ALONE DEVICE WITH 
OFFSET BINARY INPUT. APPLY BIT 1 DIGIT AL INPUT 
SIGN AL TO SIGNA L (PIN 1) AND CONNECT SIGNAL (PIN 
2) TO BIT 1 (MSB) (PIN 25). 

TO LOAD 14-BIT DATA FULLY PARALLEL, CONNECT 
HIGH STROBE (PIN 26) AND LOW STROBE (PIN 9) TO- 
GETHER EXTERNALLY. 





CAUTION: , — 

BSD (Electro-Static-Discharge) sensitive device. The digital control inputs are zener protected; how- 
ever, permanent damage may occur on unconnected devices subject to high energy electrostatic fields. 
Unused devices must be stored in conductive foam or shunts. The foam should be discharged to the 
destination socket before devices are removed. 
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ANALOG 

DEVICES 


Ultra High-Speed 1C 
D/A Converter 


AD9768 


FEATURES 

5ns Settling Time 

100MHz Update Rate 

20mA Output Current 

ECL-Compatible 

40MHz Multiplying Mode 

APPLICATIONS 

Raster Scan & Vector Graphic Displays 
High-Speed Waveform Generation 
Digital VCOs 

Ultra-Fast Digital Attenuators 
GENERAL DESCRIPTION 

The Analog Devices AD9768SD D/A converter is a monolithic 
current-output converter which can accept 8 bits of ECL-level 
digital input voltages and convert them into analog signals at 
update rates as high as lOOMHz. In addition to its use as a 
standard D/A converter, it can also be utilized as a two-quadrant 
multiplying D/A at multiplying bandwidths as high as 40MHz. 


AD9768 FUNCTIONAL BLOCK DIAGRAM 



An inherently low glitch design is used, and the complementary 
current outputs are suitable for driving transmission lines directly. 
Nominal full-scale output is 20mA, which corresponds to a 1- 
volt drop across a 500 load, or ±1 volt across lOOfi returned to 
4 - 1 volt. The actual output current is determined by the on-chip 
reference voltage (VRHir ~ - 1.26V) and an external current 
setting resistor, Rsi-rr- 

Full-scale output current Iqut with digital “1” at all inputs is 
calculated with the equation; 


Iqut = 4 x 


Vret - Vref 
Rset 


The setting resistor Rskt ^nd the output load resistor should 
both have low temperature coefficients. A complementary 
Iqut is also provided. 

The reference voltage source is a modified bandgap type and is 
nominally — 1 .26 volts. This reference supply requires no external 
regulation. To reduce the possibility of noise generation and/or 
instability, pin 15 (REFERENCE OUT) can be decoupled using 
a high-quality ceramic chip capacitor. Stabilization of the internal 
loop amplifier is by a single capacitor connected from pin 17 
(COMPENSATION) to ground. The minimum value for this 
capacitor is 3900pF, although a 0.01|jlF cer.tmic chip capacitor 
is recommended. 


The incredible speed characteristics of the AD9768SD D/A 
converter make it attractive for a wide range of high-speed 
applications. The ability of the unit to operate as a two-quadrant 
multiplying D/A converter adds another dimension to its usefulness 
and makes the AD9768SD a truly versatile device. 


(Conventional Operation) 


OUTLINE DIMENSIONS 

Dimensions shown in inches and (mm). 



0.035 ± 0.015 
( 0.89 ± 0 . 38 ) 


0 . 5 ( 2 . 70 ) 


MMMMMMAM 




0.150 ± 0.025 
( 3.81 ±0 635 ) 


0.018 ±0 002 
( 0.46 ± 0 . 05 ) 



, 0 . 29 ( 7 . 37 ) , 

t*~IVIAX-H 



0.3 ( 7 . 62 ) 

"nom)naC 
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ANALOG 

DEVICES 



Digital-to-Analog Converters 


FEATURE SELECTION CHART 


UJ 

O 

< 

U. 

cc 

liJ 



Second Source 
Single Power Supply 


Operating 

Temperatu 


C=0to+70 C 
1 - -25°C to 
+85*C 

M = -55°C to 
+125°C 


GENERAL PURPOSE SPECIFICATIONS (maximum @ +25°C unless otherwise noted as typical) 




Relative 

Differential 

Gain T.C. 

Settling 

Temp 

1/V 

Input 


Model 

Resolution 

Accuracy 

Nonlinearity 

ppni/°C 

Time 

Range' 

Out 

Logic 

Package 

AD DAC-08 

8 Bits 

±0.19% 

Monotonicity 

50 

135ns 

M 

1 

TTL & 

DIP 

AD DAC-08A 

3 Bits 

±0.1% 

Guaranteed 

50 

135ns 

M 

I 

CMOS 

DIP 

AD DAC-08C 

8 Bits 

±0.39% 


80 

135ns 

C 

I 


DIP 

AD DAC-08E 

8 Bits 

±0.19% 


50 

135ns 

C 

1 


DIP 

AD DAC-08H 

8 Bits 

±0.1% 


50 

135ns 

C 

I 


DIP 

AD 1408- 7 

8 Bits 

±0.39% 

±2LSB 

20 typ 

250ns typ 

C 

I 

TTL& 

DIP 

AD 1408-8 

8 Bits 

±0.19% 

±1LSB 

20 typ 

250ns typ 

C 

1 

CMOS 

DIP 

AD 1408-9 

8 Bits 

±0.1% 

±1/2LSB 

20 typ 

250ns typ 

C 

1 


DIP 

AD1508-8 

8 Bits 

±0.19% 

+1LSB 

20 typ 

250ns typ 

M 

I 


DIP 

AD 1508-9 

8 Bits 

±0.1% 

±1/2LSB 

20 typ 

250ns typ 

M 

I 


DIP 

AD DAC80(Z)-CB1-V’ 

12 Bits 

±0.012% 

±3/4LSB 

30 

3/isty.p 

C 

V 

TTL 

DIP 

AD DAC80(Z)-CBI-I^ 

12 Bits 

±0.012% 

±3/4LSB 

30 

300ns typ 

C 

I 


DIP 

AD DAC80(Z)-CCD-V^ 

3 Digits 

±0.024% 

±1/2LSB 

30 

3/rs typ 

C 

V 


DIP 

AD DAC80(Z)-CCD-l’ 

3 Digits 

±0.024% 

±1/2LSB 

30 

300ns typ 

C 

I 


DIP 

AD DAC85C-CBI-V 

12 Bits 

±0.012% 

±1/2LSB 

20 

3listyp 

C 

V 

TTL 

DIP 

AD DAC85CCBI-I 

12 Bits 

±0.012% 

±1/2LSB 

20 

300ns typ 

C 

1 


DIP 

AD DAC85C-CCD-V 

3 Digits 

±0.024% 

+1/2LSB 

20 

3ms typ 

C 

V 


DIP 

AD DAC85C CCD-1 

3 Digits 

±0.024% 

±1/2LSB 

20 

300ns typ 

C 

1 


DIP 

AD DAC85(LD)-CB1-V 

12 Bits 

±0.012% 

±1/2LSB 

20(10) 

3ms typ 

I 

V 


DIP 

AD DAC85(LD)-CB1-I 

12 Bits 

±0.012% 

+1/2LSB 

20(10) 

300ns typ 

I 

I 


DIP 

AD DAC85-CCD-V 

3 Digits 

±0.024% 

+1/2LSB 

20 

3ms typ 

I 

V 


DIP 

AD DAC85-CCD-I 

3 Digits 

±0.025% 

+1/2LSB 

20 

300ns t>’p 

1 

1 


DIP 

AD DAC85M1L-CBI-V 

12 Bits 

±0.012% 

±1/2LSB 

20 

3ms typ 

M 

, V 


DIP 

AD DAC85MIL-CBM 

12 Bits 

±0.012% 

+1/2LSB 

20 

300ns typ 

m 

, 1 


DIP 

AD DACIOOJD 

10 Bits 

±0.1% 

gmot’ 

±60 

375ns 

1 

1 

TTL & 

DIP 

AD DACIOOKD 

10 Bits 

±0.05% 

gmot’ 

±30 

375ns 

I 

1 

DTL 

DIP 

AD DACIOOLD 

10 Bits 

±0.05% 

gmot’ 

±15 

375ns 

1 

1 


DIP 

AD DACIOOSD 

10 Bits 

±0.1% 

gmot’ 

±60 

375ns 

M 

1 


DIP 

AD DACIOOTD 

10 Bits 

±0.05% 

GMOT^ 

±30 

375ns 

M 

1 


DIP 

AD561JD 

10 Bits 

±0.05% 

±1/2LSB 

80 

250ns typ 

C 

1 

TTL & 

DIP 

AD561KD 

10 Bits 

±0.025% 

±1/2LSB 

30 

250ns typ 

C 

I 

CMOS 

DIP 

AD561SD 

10 Bits 

±0.05% 

±1/2LSB 

60 

250ns typ 

M 

I 


DIP 

AD561TD 

10 Bits 

±0.025% 

±1/2LSB 

30 

250ns typ 

M 

I 


DIP 


NOTES ’ "Z” models specified for operation on ± 12 V supplies 

‘C = 0 to+TO^C, I = -25®C to +85‘’C. M = -55'C to +125"C 'Guaranteed Monotonic Over Temperature 
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Analog Devices 




ANALOG 

DEVICES 


Digital-to-Analog Converters 


MULTIPLYING SPECIFICATIONS (maximum @ +25°C unless otherwise noted as typical) 




Relative 

Differential 

Gain T.C. 

Settling 

Temp 

l/V 

Input 


Model 

Resolution 

Accuracy 

Nonlinearity 

ppm/“C 

Time 

Range ‘ 

Out 

Logic 

Package 

AD7523JN(ADKSD) 

8 Bits 

±0.2% 

Monotonicity 66/50/30 

150ns typ 

C/I/M 

1 

CMOS 

DIP 

AD7S23KN(BD) 

8 Bits 

±0.1% 

Guaranteed 

66/50 

1 50ns typ 

C/1 

1 


DIP 

AD7523LN(CD) 

8 Bits 

±0.05% 


66/50 

150ns typ 

C/1 

I 


DIP 

AD7520JN(JD)(SD) 

10 Bits 

±0.2% 

±0.4% 

10 

500ns typ 

C/l/M 

I 

CMOS & 

DIP 

AD7520KN(KDXTD) 

10 Bits 

±0.1% 

±0.2% 

10 

500ns typ 

C/l/M 

1 

TTl. 

DIP 

AD7520LN(LD)(UD) 

10 Bits 

±0.05% 

±0.1% 

10 

500ns typ 

C/I/M 

1 


DIP 

AD7530JN(JD) 

10 Bits 

±0.2% 

±0.4% 

10 

500ns typ 

C/1 

1 

■ CMOS& 

DIP 

AD7530KN(KD) 

10 Bits 

±0.1% 

±0.2% 

10 

500ns typ 

C/1 

1 

TTL 

DIP 

AD7530LN(LD) 

10 Bits . 

±0.05% 

±0.1% 

10 

500ns typ 

C/1 

1 


DIP 

AD7533JN(AD)(SD) 

10 Bits 

±0.2% 

±0.4% 

22/16/10 

600 ns 

C/l/M/M 

1 

CMOS & 
TTL. 

DIP 

AD7533KN(BD)(TD) 

10 Bits 

±0.1% 

±0.2% 

22/16/10 

600ns 

C/1 /M/M 

1 

CMOS& 

DIP 









TTL 


AD7533LN(LD)(UD) 

10 Bits 

±0.05% 

±0.1% 

22/16/10 

600ns 

C/l/M/M 

1 

CMOS 8< 

DIP 

AD7521JN(JD)(SD) 

12 Bits 

±0.2% 

±0.4% 

10 

500ns typ 

C/I/M 

1 

TTL 

DIP 

AD7521KN(KD)(TD) 

12 Bits 

±0.1% 

±0.2% 

10 

500ns typ 

C/l/M 

1 

CMOS & 

DIP 

AD7521LN(LD)(UD) 

12 Bits 

±0.05% 

±0.1% 

10 

500ns typ 

C/l/M 

1 

TTL 

DIP 

AD7531JN(JD) 

12 Bits 

±0.2% 

±0.4% 

10 

500ns typ 

C/1 

1 


DIP 

AD7531KN(KD) 

12 Bits 

±0.1% 

±0.2% 

10 

500ns typ 

C/1 

1 

CMOS & 

DIP 

AD7531LN(LD) 

12 Bits 

±0.05% 

±0.1% 

10 

500ns typ 

c/1 

1 

TTL 

DIP 


NOTE 

■ C = 0 to +70°C, I =-2S°C to +85°C. M = -SS'C to +125'C 


fjF COMPATIBLE SPECIFICATIONS (maximum @ +25°C unless otherwise noted as typical) 




Relative 

DiffeKntial 

Gain T.C. 

Settling 

Temp 

I/V 

Input 


Model 

Resolution 

Accuracy 

Nonlinearity 

ppm/° C 

Time 

Range' 

Out 

Logic 

Package 

AD558JD<SD) 

8 Bits 

±1/2LSB 

Monotonicity ±2LSB 

800ns typ 

C/M 

V 

TTL& 

DIP 

/VD558KD(TD) 

8 Bits 

±1/4LSB 

Guaranteed 

±2LSB 

800ns typ 

C/M 

V 

CMOS 

DIP 

AD7524JN(AD)(SD) 

8 Bits 

±0.2% 

Monotonicity 

10 

100ns 

C/I/M 

1 

TTL& 

DIP 

AD7524KN(BDKTD) 

8 Bits 

±0.1% 

Guaranteed 

10 

100ns 

C/I/M 

1 

CMOS 

DIP 

AD7524LN(CD)(UD) 

8 Bits 

±0.05% 


10 

100ns 

C/l/M 

1 


DIP 

AD7522JN(JD)(SD) 

10 Bits 

±0.2% 

±0.4% 

10 

500ns typ 

C/I/M 

1 

TTL& 

DIP 

AD7522KN(KD)(TD) 

10 Bits 

±0.1% 

±0.2% 

10 

500ns typ 

C/l/M 

1 

CMOS 

DIP 

AD7522LN(LDKUD) 

10 Bits 

±0.05% 

±0.1% 

10 

500ns typ 

C/l/M 

1 


DIP 

DUAL MULTIPLYING 










AD7528JN(AQ)(SD) 

8 Bits 

±1LSB 

±1LSB 

±35^ 

200ns' 

C/l/M 

1 

TTL & 

DIP 

AD7528KN(LN) 

8 Bits 

±1/2LSB 

±1LSB 

±35^ 

200ns' 

C 

1 

CMOS 

DIP 

AD7528BQ(CQ) 

8 Bits 

±1/2LSB 

±1LSB 

±35^ 

200ns' 

1 

1 

TTL & 

DIP 

AD7528TD(UD) 

8 Bits 

±1/2LSB 

±1LSB 

±35' 

200ns' 

.M 

1 

CMOS 

DIP 

SYSTEMS DAC* 










AD7527KN(BDXTD) 

10 Bits 

±1LSB 

±2LSB 

5 

- 

C/l/M 

1 

CMOS 

DIP 

AD7527LN<CDXUD) 

10 Bits 

±0.5LSB 

±1LSB 

5 

- 

C/l/M 

1 

CMOS 

DIP 

AD75 27GLN(GCDXGUD) 

10 Bits 

±0.5LSB 

±1LSB 

5 

- 

C/l/M 

1 

CMOS 

DIP 


NOTES ’ + 15V supply 

* C * 0 to +70“C, I = -25®C to +85®C, M * -55°C to +125®C * His double4>uffcred latches, data readback, data override, L/R - justified data, increment/decrement 


HIGH PERFORMANCE SPECIFICATIONS (maximum @ +25°C unless otherwise noted as typical) 




Relative 

Differential 

Gain T.C. 

Setding 

Temp 

I/V 

Input 


Model 

Resolution 

Accuracy 

Nonlinearity 

ppm/” C 

Time 

Range' 

Out 

Logic 

Package 

AD563JD-BIN/BCD 

12 Bits/3 Digits 

±1/2LSB 

±1/2LSB 

50 

1.5Ats typ 

C 

I 

TTL& 

DIP 

AD563 KD(SD)(TD)-BIN/BCD 

12 Bits/3 Digits 

±1/4LSB 

±1/2LSB 

20/30/10 

1.5;is typ 

C/M 

I 

CMOS 

DIP 

AD565JD(SD) 

12 Bits 

±1/2LSB 

±3/4LSB 

30 

400ns 

C/M/M 

I 

TTL 

DIP 

AD565KD(TD) 

12 Bits 

±1/4LSB 

±1/2LSB 

20/15/15 

400ns 

C/M/M 

1 


DIP 

AD565AJD(SD) 

12 Bits 

±1/2LSB 

±3/4LSB 

50/30/30 

250ns 

C/M/M 

I 

TTL 

DIP 

ADS65AKD(TD). 

12 Bits 

±1/4LSB 

±1/2LSB 

20/15/15 

250ns 

C/M/M 

1 

TTL 

DIP 

AD DAC87-CB1-I 

12 Bits 

±1/2LSB 

±3/4LSB 

25 

3jLtS 

M/M 

I 

TTL& 

DIP 

AD DAC87-CBI-V 

12 Bits 

±1/2LSB 

±3/4LSB 

25 

300ns 

M/M 

V 

CMOS 

DIP 

AD370JN(JD) 

12 Bits 

±1LSB 



35^5 

C/C 

V 

TTL& 

DIP 

AD370KN(KDXSD) 

12 Bits 

±1/2LSB 

Mono tonic 


35jus 

C/C/M/M 

V 

CMOS 

DIP 

AD371JN(JD) 

12 Bits 

±1LSB 



35jLts 

C/C 

V 

TTL & 

DIP 

AD371KN(KDXSD) 

12 Bits 

±1/2LSB 

Monotonic 


35iis 

C/C/M/M 

V 

CMOS 

DIP 


NOTES 

' C = 0 to +70°C. M = -55°C to +125°C 
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Digital-to-Analog Converters 




s CommcrciaJ I = Induurial 




'Six ‘Stage FIFO Input Register ’C s Cmnnercul I » industrial M = Military 
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ANALOG 

DEVICES 


Digital-to-Analog Converters 



juP BUS COMPATIBLE 

SPECIFICATIONS (maximum @ +25°C unless otherwise noted as typical) 





Relative 

Differential 

Gain T.C. 

Settling 

Temp 

I/V 

Input 


Model 

Resolution 

Accuracy 

Nonlinearity 

ppm/^ C 

Time 

Range ‘ 

Out 

Logic 

Package 

AD567J(S) 

12 Bits 

±1/2LSB 

±3/4LSB 

50/30/30 

500ns 

C/.M/M 

1 

TTL & 

DIP 

AD567K(T) 

12 Bits 

±1/4LSB 

±1/2LSB 

20 

500ns 

C/M/M 

I 

CMOS 

DIP 

AD667J(S) 

12 Bits 

+1/2LSB 

±3/4LSB 

50/30 

2ms^ 

C/M 

V 

TTL 

DIP 

AD667K 

12 Bits 

±1/2LSB 

±1/2LSB 

40 

2ius® 

C 

V 

TTL 

DIP 

AD3860K 

12 Bits 

±1/2LSB 

±1LSB 

±10 

5ns^ 

c 

V 

TTL 

DIP 

AD3860S 

12 Bits 

±1/2LSB . 

GMOT® 

±10 

5ms^ 

M 

V 

TTL 

DIP 

AD7542JN(AD)(SD) 

12 Bits 

±1LSB 

±0.048% 

5 

2jds 

amt 

M/M 

1 

CMOS 

DIP 

AD7542KN(BD)(TD) 

12 Bits 

±1/2LSB 

±0.024% 

5 

2jus 

C/l/I/ 

M/M 

1 

CMOS 

DIP 

AD7543JN(AD)(SD) 

12 Bits 

±1LSB 

±0.048% 

5 

2#is 

C/I/I/ 

M/M 

1 

CMOS 

DIP 

AD7543KN(BD)(TD) 

12 Bits 

±1/2 LSB 

±0.024% 

5 

Z(is 

C/l/I/ 

M/M 

1 

CMOS 

DIP 

AD7544JN(AD)(SD)‘* 

12 Bits 

±1LSB 

±0.048% 

5 

2ns 

C/l/M 

1 

CMOS 

DIP 

AD7544KN(BD)(TD)'‘ 

12 Bits 

±1/2 LSB 

±0.024% 

5 

Ills 

C/I/M 

1 

CMOS 

DIP 

AD7544GKN(GBD)(GTD)'* 

12 Bits 

±1/2 LSB 

±0.024% 

5 

2jus 

C/l/M 

1 

CMOS 

DIP 

AD7545J(A)(S) 

12 Bits 

±2 LSB 

±4LSB 

±5® 


C/I/M 

1 

TTL & 

DIP 

AD7545K(B)(T) 

12 Bits 

±1LSB 

±1LSB 

±5® 


C/I/M 

1 

CMOS 

DIP 

AD7545L(C)(U) 

12 Bits 

±1/2LSB 

±1LSB 

±5® 


C/l/M 

1 


DIP 

AD7545GL(GC)(GU)* 

12 Bits 

±1/2LSB 

±1LSB 

±5® 


C/l/M 

1 


DIP 

AD7548J(AKS) 

12 Bits 

±1LSB 

±1LSB 

±5® 


C/i/M 

1 

TTL 

DIP 

AD7548(K)(B)(T) 

12 Bits 

±1/2LSB 

±1/2LSB 

±5® 


C/I/M 

I 

TTL 

DIP 

AD7546JN(AD) 

16 Bits 

±0,05% FSR 

±0.006% FSR 

±2 

lOjis typ^ 

C/1 

V 

TTL& 

DIP 

AD7546KN(BD) 

16 Bits 

±0.012% FSR 

GMOT^ 

±2 

10/Lis typ^ 

C/1 

V 

CMOS 

DIP 

LOG DAC™ STEP ATTENUATORS 









AD7111K(B)(T) 

0.375dB 

30dB ±0.17dB 

GMOT® 



C/l/M 

1 

CMOS 

DIP 

AD7111L(C)(U) 

0.375dB 

36dB±0.17dB 

gmot’ 



C/l/M 

1 

CMOS 

DIP 

AD7115K(B)(T) 

O.ldB 

±0.05dB 

Monotonic 



C/l/M 

1 

TTL& 

DIP 

QUAD DAC (FOUR DACS IN ONE PACKAGE) 






CMOS 


AD390JD(SD) 

12 Bits ±3/4LSB 

GMOT® 

±40/±10“^ 

8;us 

C/M 

V 

TTL& 

DIP 

AD390KD(TD) 

12 Bits ±1/2LSB 

GMOT® 

±10/±5'° 

8jds 

C/M 

V 

CMOS 

DIP 


NOTES 

‘ C = 0 to +70'C, 1 = -25°C to +85“C, M = -55"C to +125‘C 

*To 0.01% for 10-V Step 

^Guaranteed Monotonic Over Temperature 

^Six-Stage FIFO Input Register 

® 5 Volt Supply 


^2LSB max gain error (multiplying DAC) 

'To 0.00076% of final value 

‘0 to -48dB at 0.375dB. 0 to -60dB at 0.75dB, 0 to -72dB at l.SdB 
’0 to -54dB at 0.37SdB, 0 to -72dB at 0.75dB, 0 to -88.5dB at l.SdB 
Internal/Extemal reference 


ONE TECHNOLOGY WAY • P.O. BOX 280 • NORWOOD, MA 02062 • (617) 329-4700 


2828 


© IC MASTER 1984 




ANALOG 

DEVICES 



Digital-to-Anaiog Converters 


HIGH RESOLUTION 

SPECIFICATIONS (maximum @ +25°C unless otherwise noted as typical) 


Model 

Resolution 

Relative 

Accuracy 

Differential 

Nonlinearity 

Gain T.C. 
ppm/“ C 

Settling 

Time 

Temp 

Range* 

I/V 

Out 

Input 

Logic 

Package 

AD7546JN(AD) 

16 Bits 

±0.05% 

±0.006% 

±2 

10|us typ^ 

C/1 

V 

CMOS or 

DIP 

AD7546KN(BD) 

16 Bits 

±0.012% 

±0.0015% 

±2 

lOjLts typ* 

C/1 

V 

TTL 

DIP 

ADDAC71 

16 Bits 

±0.003% 

Note 3 

±15 

10/lAts* 

c 

V/1 

TTL 

DIP® 

AD DAC71H 

16 Bits 

±0.003% 

Note 3 

±15 

lO/l/is'* 

c 

V/1 

TTL 

DIP® 

AD DAC72C 

16 Bits 

±0.003% 

Note 3 

±15 

lO/l/is* 

c 

v/1 

TTL 

DIP® 

AD DAC72 

16 Bits 

±0.003% 

Note 6 

±15* 

lO/lfis* 

1 

v/1 

TTL 

DIP® 


UJ 

u 

< 

u. 

cc 

UJ 


NOTES 

' C = 0 to +70°C, 1 = -25°C to +85°C * AD DAC71 polymer sealed, AD DAC71H and AD DAC72 hermetic 

*to 0.00076% of final value ‘Guaranteed 14-bit monotonic 0 to +70‘’C, Gain tempco ±15ppm/“C, T^jin to +25“C, 

^Guaranteed 14-bit monotonic 0 to +50°C ±7ppm/“C, +25*C to 

‘Voltage/current, to ±0.003% FSR 


SPECIAL PURPOSE 

SPECIFICATIONS (maximum @ +25°C unless otherwise noted as typical) 




Relative 

Differential 

Gain T.C. 

Settling 

Temp 

I/V 

Input 

Model 

Resolution 

Accuracy 

Nonlinearity 

ppm/° C 

Time 

Range* 

Out 

Logic Package 

LOG DAC™ STEP ATTENUATORS 







AD7110KN 

1.5dB 

±0.7dB, 0 to -48dB 

Monotonic 

NA 

NA 

0 to +50°C 

I 

CMOS DIP 

AD7118KN(BD)(TD) 

1.5dB 

±0.75dB, 0 to -42dB 

Monotonic 

NA 

NA 

C/I/M 

I 

CMOS & DIP 
TTL 

AD7118LN(CD)(UD) 

1.5dB 

±0.7dB, 0 to -48dB 

Monotonic 

NA 

NA 

C/I/M 

I 

CMOS & DIP 
TTL 


These devices are digitally controlled attenuators for use in high performance audio systems and wide dynamic range applications. 


NOTE 

' C = 0 to +70‘’C, I = -25°C to +85°C, M = -SS^C to +12S°C 


MULTIPLYING 




Relative 

Differential 

Gain T.C. 

Settling 

Temp 

I/V 

Input 


Model 

Resolution 

Accuracy 

Nonlinearity 

ppm/* C 

Time 

Range* 

Out 

Logic 

Package 

AD562KD(AD)-BIN 

12 Bits 

±1/2LSB 

±1/2LSB 

3 

1.5/is typ 

C/I 


TTL& 

DIP 

AD562SD-BIN 

12 Bits 

±1/4LSB 

±1/2LSB 

3 

1.5^is typ 

M 

I 

CMOS 

DIP 

AD562KD(AD)-BCD 

3 Digits 

±1/2LSB 

±1/2LSB 

3 

l.Sfis typ 

C/I 

I 


DIP 

AD562SD-BCD 

3 Digits 

±1/10LSB 

±1/2LSB 

3 

1.5/is typ 

M 

I 


DIP 

AD566JD(SD) 

12 Bits 

±1/2LSB 

±3/4LSB 

10 

400ns 

C/M/M 

I 

TTL 

DIP 

AD566KD(TD) 

12 Bits 

±1/4LSB 

±1/2LSB 

3 

400ns 

C/M/M 

I 


DIP 

AD566AJD(SD) 

12 Bits 

±1/2LSB 

±3/4LSB 

10 

350ns 

C/M/M 

1 

TTL 

DIP 

AD566AKD(TD) 

12 Bits 

±1/4LSB 

±1/2LSB 

3 

350ns 

C/M/M 


TTL 

DIP 

AD7541JN(AD) 

12 Bits 

±1LSB 

±2 LSB 

10 

Ijus 

C/I/M/M 

1 

TTL& 

DIP 

AD7541KN(BD) 

12 Bits 

±1/2LSB 

±1LSB 

10 

Ijds 

C/I/M/M 

1 

CMOS 

DIP 

AD7541AJN(AQ) 

12 Bits 

±1LSB 

±1LSB 

5 

0.6/ts typ^ 

C/1 

I 

TTL& 

DIP 

AD7541AKN(BQ) 

12 Bits 

±1/2LSB 

±1/2LSB 

5 

0.6jus typ* 

C/I 

1 

CMOS 

DIP 

AD7541ASD 

12 Bits 

±1LSB 

±1LSB 

5 

0.6fjs typ* 

M/M 

I 


DIP 

AD7541ATD 

12 Bits 

±1/2LSB 

±1/2LSB 

5 

0.6^ts typ* 

M/M 

I 


DIP 

AD7240J(A)(S) 

12 Bits 

+1/2, -1 1/4 

±1/2158 

6 

900ns 

C/I./M 

V 

TTL 

DIP 

AD7240k(B)(T) 

12 Bits 

+1/2, -ILSB 

±1/2LSB 

6 

900ns 

C/l/M 

V 

TTL 

DIP 

AD7525KN(BD)(TD) 

3 1 /2 Digits 

±1LSB 

±1LSB 

25 

IjUS 

C/I /M/M 

1 

CMOS 

DIP 

AD7525LN(CD)(UD) 

3 1/2 Digits 

±1/2 LSB 

±1/2LSB 

25 

Ills 

C/l/M/M 

I 


DIP 


'C = 0 to +70°C, 1 = -25°C to +85'C, M = -55°C to +125°C 
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Analog Devices 


ANALOG 

DEVICES 


Digital-to-Analog Converters 



► 




’-55°Cto+100°C 
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ANALOG 

DEVICES Digital-to-Analog Converters 



ULTRA FAST/VIDEO 

SPECIFICATIONS (maximum @ +25*C unless otherwise noted as typical) 

Gain T.C. Settling 




Relative 

Differentia] 

ppm/“ C 

Time ns 

Temp 

1/V 

Input 


■ 

Model 

AD9768 

Resolution 

8 Bits 

Accuracy 

±1/2LSB 

NonlineariQT 

GMOT^ 

Typical 

80 

Typical 

5 

Range* 

M 

Out 

I 

Logic 

ECL 

Package 

DIP 

■ 

HDG-0405^’'* 

4 Bits 

±1/2 LSB 

GMOT^ 

25 

4 

C 

I 

ECL 

DIP 

CO 

HDG-0605®’'^ 

6 Bits 

+1/2LSB 

GMOT^ 

25 

6 

C 

1 

ECL 

DIP 

0 

HDG-0805^’'‘ 

8 Bits 

±1/2LSB 

GMOT* 

25 

8 

C 

I 

ECL 

DIP 

O 

HDS-0820(0820M) 

8 Bits 

±1/4LSB 

GMOT^ 

30 

20 

C/M 

1 

TTL 

DIP 

0 

HDS-0810E(0810EM) 

8 Bits 

±1/4LSB 

GMOT* 

80 

10 

C/M 

I 

ECL 

DIP 

O 

HDD-0810(0810M)'* 

8 Bits 

±1/4LSB 

GMOT^ 

80 

10 

C/M 

1 

ECL 

DIP 

O) 

HDD-08 1 0C(08 1 OCM)^’'* 

8 Bits 

±1/4LSB 

GMOT^ 

80 

10 

C/M 

I 

ECL 

DIP 

jO 

CO 

c 

HDS-1025(1025M) 

10 Bits 

±1/2LSB 

GMOT^ 

30 

25 

C/M 

1 

TTL 

DIP 

HDS-1015E(1015EM) 

10 Bits 

±1/2LSB 

GMOT* 

80 

15 

C/M 

I 

ECL 

DIP 

< 

HDD-1615(1015M)'* 

10 Bits 

+1/2LSB 

GMOT* 

80 

15 

C/M 

I 

ECL 

DIP 


HDD-lOlSCdOlSCM)^''* 

10 Bits 

±1/2LSB 

GMOT^ 

80 

15 

C/M 

I 

ECL 

DIP 


HDS-1250(1250M) 

12 Bits 

4-1 cp 

vjmv^F 8 


9 e 

C/M 

I 

TTL 

DIP 


HDS-1240E(1240EM) 

12 Bits 

±1/2LSB 

GMOT^ 

25 

35 

C/MR 

1 

ECL 

DIP 


HDD-1206JW 

12 Bits 

±1/2LSB 

GMOT* 

40 

60® 

C 

V 

TTL 

DIP 


HDD-1 206SM 

12 Bits 

±1/2LSB 

GMOT^ 

40 

60® 

M 

V 

TTL 

DIP 


HDH-0802(0802M) 

8 Bits 

±1/4LSB 

GMOT^ 

30 

200 

C/M 

V 

TTL 

DIP 


HDH-1003(1003M) 

10 Bits 

+1/2LSB 

GMOT* 

30 

300 

C/M 

V 

TTL 

DIP 


HDH-1205(1205M) 

NOTES 

12 Bits 

±1/2LSB 

GMOT^ 

30 

500 

C/M 

V 

TTL 

DIP 



* C = 0 to +70°C, 1 = -25°C to +85°C, M = -55°C to +125°C, MR = -55°C to +100°C ^Guaranteed Montonic Over Temperature 
’Composite video * Latched input * ILSB settling 
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ANALOG 

DEVICES 


Fast, Complete 10-Bit A/D Converter 
with Microprocessor Interface 


AD573* 



FEATURES 

Complete 10-Bit A/D Converter with Reference, Clock 
and Comparator 

Full 8- or 16-Bit Microprocessor Bus Interface 
Fast Successive Approximation Conversion - 20|yis 
No Missing Codes Over Temperature 
Operates on -i-5V and -12V to -15V Supplies 
Low Cost Monolithic Construction 


PRODUCT DESCRIPTION 

The AD573 is a complete 10-bit successive approximation analog 
to digital converter consisting of a DAC, voltage reference, 
clock, comparator, successive approximation register (SAR) and 
3 state output buffers-all fabricated on a single chip. No external 
components are required to perform a full accuracy 10-bit con- 
version in 20|jls. 

The AD573 incorporates the most advanced integrated circuit 
design and processing technology available today. The successive 
approximation function is implemented with I^L (integrated 
injection logic). Laser trimming of the high stability SiCr thin 
film resistor ladder network at the wafer stage (LWT) insures 
high accuracy, which is maintained with a temperature compen- 
sated sub-surface Zener reference. 

Operating on supplies of -f 5V and - 12V to - 15V, the AD573 
will accept analog inputs of 0 to -t- lOV or — 5V to -f 5V. A 
positive puls^ on the CONVERT line initiates the 20|jls conversion 
cycle. DATA READY indicates completion of the conversion. 
Hl^ BYTE ENABLE (HBE) and LW BYTE ENABLE 
(LBE) control the 8-bit and 2-bit three state output buffers. 

The AD573 is available in two versions for the 0 to -i- 70°C 
temperature range, the AD573J and AD573K. The AD573S 
guarantees 10-bit relative accuracy and no missing codes from 
-55°C to +125°C. 

Two package configurations are offered. The AD573J and 
AD573K are also available in a 20-pin plastic DIP. All versions 
are offered in a 20-pin hermetically sealed ceramic DIP. 


AD573 FUNCTIONAL BLOCK DIAGRAM 



AD573 PINOUT 


V-/ 

• PIN 1 
IDENTIFIER 


201 LOW BYTE ENABLE 


19] HIGH BYTE ENABLE 


18 DATA READY 


IitI digital common 


ITm bipolar offset 


riil ANALOG COMMON 


[hI analog in 


AD573 ORDERING GUIDE 




Temperature 

Relative 

Model 

Pack^e Option 

Range 

Accuracy 

AD573JN 

20-Pin Plastic DIP 

0 to + 70°C 

± ILSBmax 

AD573KN 

20-Pin Plastic DIP 

0to+70°C 

± l/2LSBmax 

AD573JD 

20-Pin Ceramic DIP 

0to+70°C 

± ILSB max 

AD573KD 

20-Pin Ceramic DIP 

0 to + 70°C 

± l/2LSBmax 

AD573SD 

20-Pin Ceramic DIP 

-55°Cto + 125°C 

± ILSBmax 


‘Protected by U.S. Patent Nos. 3,940,760; 4,213,806 and 4,136,349 
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ANALOG 

DEVICES 


Fast, Complete 12-Bit A/D Converter 
with Microprocessor Interface 


AD574A 





FEATURES 

Complete 12-Bit A/D Converter with Reference 
and Clock 

Full 8- or 16-Bit Microprocessor Bus Interface 
250ns Bus Access Time 
Guaranteed Linearity Over Temperature 
0 to -l- 70X - AD574AJ, AK, AL 
-55°C to + 125“C - AD574AS, AT, AU 
No Missing Codes Over Temperature 
Fast Successive Approximation Conversion - 25p.s 
Buried Zener Reference for Long-Term Stability 
and Low Gain T.C. lOppm/X max AD574AL 
12.5ppm/X max AD574AU 
Low Profile 28-Pin Ceramic DIP 
Low Power: 390m W 
Low Cost 

PRODUCT DESCRIPTION 

The AD574A is a complete 12-bit successive-approximation 
analog-to-digital converter with 3-state output buffer circuitry 
for direct interface to an 8-, 12-or 16-bit microprocessor bus. 
The AD574A design is implemented with two LSI chips each 
containing both analog and digital circuitry, resulting in the 
maximum performance and flexibility at the lowest cost. 

One chip is the high performance AD565A 12-bit DAC and 
voltage reference. It contains the high speed current output 
switching circuitry, laser-trimmed thin film resistor network, 
low T.C. buried zener reference and the precision input scaling 
and bipolar offset resistors. This chip is laser-trimmed at the 
wafer stage (LWT) to adjust ladder network linearity, voltage 
reference tolerance and temperature coefficient, and the calibration 
accuracy of input scaling and bipolar offset resistors. 

The second chip uses the proven LCI (linear-compatible integrated 
injection logic) process to provide the low-power I^L successive- 
approximation register, converter control circuitry, clock, bus 
interface, and the high performance latching comparator. The 
precision, low-drift comparator is adjusted for initial input offset 
error at the wafer stage by the “zener-zap” technique which 
trims the comparator input stage to 1/10 LSB typical error. This 
form of trimming, while cumbersome for complex ladder networks, 
is an attractive alternative to thin film resistor trimming for a 
simple offset adjustment and eliminates the need for thin film 
processing for this portion of the circuitry. 


AD574A FUNCTIONAL BLOCK DIAGRAM AND PINOUT 


m 

O 

< 

LL 

CC 

liJ 

h- 


10V SPAN INPUT 
lOVw 

20V SPAN INPUT 
20V, N 



AD574A PACKAGE OUTLINE 

Dimensions shown in inches and (mm). 


0.05 (1.27) 
0.045 {1-14) 

\ 



1.42 (36.07) 
1.40 (35 56) 






0.050-< 
iO.010 U 

““kK 


LEAD NO. 1 IDENTIFIED BY DOT 


The AD574A is available in six different grades. The AD574AJ, 
AK, and AL grades are specified for operation over the 0 to 
4- 70°C temperature range. The AD574AS, AT, and AU are 
specified for the — 55°C to -I- 125°C range. All grades are packaged 
in a low-profile, 0.600 inch wide, 28-pin hermetically-sealed 
ceramic DIP. 


AD574A ORDERING GUIDE 





1}(>cnliitirtn 

av 



Linearity Error 

No Missing Codes 

Full Scale 

Model 

Temp. Range 

Max(T,„i„toT„aJ 

(Tmi„toT„aJ 

T.C, (ppm/°C) 

AD574AJD 

0 to + 70°C 

±1LSB 

1 1 Bits 

50.0 

AD574AKD 

Oto +70°C 

± 1/2LSB 

12 Bits 

27.0 

AD574ALD 

0 to -f 70°C 

± 1/2LSB 

12 Bits 

10.0 

AD574ASD 

-55°Cto +125°C 

± ILSB 

11 Bits 

50.0 

AD574ATD 

-55°Cto +125°C 

±1LSB 

12 Bits . 

25.0 

AD574AUD 

-55°Cto + 125°C 

±1LSB 

12 Bits 

12.5 
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ANALOG 

DEVICES 


CMOS 

mP Compatible 10-Bit Plus Sign ADC 


AD7571 


FEATURES 

10-Bit Plus Sign Resolution 

No Missed Codes Over Full Temperature Range 

Conversion Time 8Qps 

Differential Analog Voltage Inputs, ±10V Range 
Serial and Parallel Data Outputs 
Easy Interface to Most Microprocessors 
Internal Clock Oscillator 

Single Supply Operation for Positive-Only Signals 
Monolithic Construction 

GENERAL DESCRIPTION 

The AD7571 is a high speed, low cost 10-bit plus sign CMOS 
A/D converter which uses the successive approximation technique 
to provide a conversion time of 80|jls. The device is designed for 
easy microprocessor interface allowing full parallel or double 
byte reading over three-state outputs. Conversion results are 
also available in serial form allowing opto-isolated operation 
using as few as two wires for the interconnect. 

A new differential analog input configuration is used in the 
AD7571, increasing the common-mode rejection performance 
and allowing the analog zero input voltage to be offset from true 
analog ground. Analog input voltage range is ± lOV using a 
single positive reference. With positive-only input signals the 
AD 75 71 can be operated from a single positive power supply. 

OUTLINE DIMENSIONS 

Dimensions shown in inches and (mm). 


AD7571 FUNCTIONAL BLOCK DIAGRAM 


ArN( + 1 
Ain(-| 



CLK CLK BUSY Vcc RD CS CE FORM HSEL'LSEL 
IN OUT 


ORDERING INFORMATION 



1 T emperature Range and Package 

Relative Accuracy 

Plastic 

Oto +70“C 

Cerdip' 

- 25°C to + 85°C 

Side-Brazed Ceramic 
-55‘’Cto+125°C 

±1LSB 

AD7571JN 

AD7571AQ 

AD7571SD 

± 1/2LSB 

AD757iKN 

AD757iBQ 

AD7571TD 


NOTE 

'Analog DCT'ices resen'es the right to shipceramic packages in lieu ofcerdip packages. 


28-PIN CERAMIC DIP (SUFFIX D) 


PIN CONFIGURATION 




Vss[T 

VooU 

AIN( + )[T 
AIN(-)(~4~ 

VrefCl 
agnd[T 
FORMpr 
hselaSel [T 

Vcc[T 
DBS (MSB) flT 

dbbQT 

obtCiF 

DBeQT 

OBBriT 


■\J~ 


AD7571 
TOP VIEW 
(Not to Scale) 


2^ CMP OUT 
It! CLK OUT 
Isl CLK IN 

in® 

;^cs 
ITIbDsv 
22] CE 
"lilDGNP 
2o|siGN 
Isl DBO (LSB) 

jbJdbi 
171 DB2 

"iFlPBa 

ir|pB4 
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. - 0 32 (8.128> _ I 

k 0.30 (7.62k "I 

.135 (3.4291 rj u 




k Vk 


0.066 (1.66) 0.031 (0.6331 


0.M5 (1.1^ 0.015 io.aoli 


20-PIN CERAMIC (SUFFIX D) 

T 1 


CMOS 

iiP Compatible 10-Bit ADC 


AD7573 





FEATURES 
10-Bit Resolution 

No Missing Codes Over Full Temperature Range 
Conversion Time SOps 
OV to + 10.24V Analog Input Voltage Range 
with Reference Voltage of -I- 5.12V 
10-Bit Parallel Data Output 
Easy Interface to Most Microprocessors 
internal Clock Oscillator 
Single Supply Operation 
Monolithic 

GENERAL DESCRIPTION 

The AD7573 is a high speed, low cost 10-bit CMOS A/D converter 
which uses the successive approximation technique to provide a 
conversion time of 80|xs. The device is designed for easy micro- 
processor interface using t wo stan dard control signals; CS (decoded 
device address) and RD (READ/WRITE control), for conversion 
start and data read operations. Conversion results are available 
via a 10-bit wide three-state output bus. 

The analog input voltage range is from QV to + 10.24V when 
using a reference voltage of -I- 5. 12V. Single -I- 15V power supply 
operation is possible with all logic inputs and outputs being 
CMOS compatible. Using + 5V/ + 15V supplies allows control 
inputs and data outputs to be TTL/CMOS compatible. The 
device is packaged in a small 20-pin 0.3" wide DIP. 

MECHANICAL INFORMATION 
OUTLINE DIMENSIONS 

Dimensions shown in inches and (mm). 

20-PIN PLASTIC DIP (SUFFIX N) 


AD7573 FUNCTIONAL BLOCK DIAGRAM 


Ul 

O 

< 

U. 

cc 

LJJ 



PIN CONFIGURATION 


CLKIN[_1_ 20| RD 

Vdd[T ^CS 

AIN [T 2®] 

VR€f n” ^ DGND 

AD7573 HT 

AGND 5 (TOP VIEW) le OBOILSB) 


DB9(MSB)| 7 

DBsfi" 

DByrr" 


DATA OUT 
DBS (MSB TO 
DBO(LSB) 
PINS 7 T0 16 


ORDERING INFORMATION 

T emperature Range and Package 

Relative Side-Brazed 

Accuracy . Plastic Cerdip^ Ceramic 

(Tn,;n to T^..) 0 to -H 70°C - 25°C to -I- 85°C - 55°C to + 125°C 

±1LSB AD7573JN AD7573AQ AD7573SD 

± 1/2LSB AD7573KN AD7573BQ AD7573TD 



0.900 i 0.005 

(22.86 ±0.13) 
TOL NON ACCUM 


’Analog Devices reserves the right to ship ceramic packages 
in lieu of cerdip packages. 
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ANALOG 

DEVICES 


FEATURES 

Complete 1 6-Bit Converter With Reference 
and Clock 

±0.003% Maximum Nonlinearity 

No Missing Codes to 14 Bits Over Full Temp Range 

Fast Conversion - 35ps (14 Bit) 

Short Cycle Capability 
Parallel or Serial Logic Outputs 
Low Power: 850m W Typical 
Industry Standard Pin Out 


PRODUCT DESCRIPTION 

The AD ADC71 and AD ADC72 are high resolution 16-bit 
hybrid IC analog to digital converters including reference, clock, 
and laser-trimmed thin-fllm components. The package is a compact 
32-pin bottom-brazed ceramic (AD ADC71) or hermetic ceramic 
(AD ADC72) DIP. The thin-film scaling resistors allow analog 
input ranges of ±2.5V, ±5V, ±10V, 0 to +5V, 0 to + lOV, 
and 0 to + 20V. 

Important performance characteristics of the devices are maximum 
linearity error of ± 0.003% of FSR (AD ADC71K, AD ADC72K 
and B), and maximum conversion time of SOfjis. This performance 
is due to innovative design and the use of proprietary monolithic 
D/A converter chips. Laser-trimmed thin-film resistors provide 
the linearity and wide temperature range for no missing codes. 

The AD ADC71 and AD AIX;72 provide data in both parallel 
and serial form with corresponding clock and status output. All 
digital inputs and outputs are TTL compatible. 


PRODUCT HIGHLIGHTS 

1. The AD ADC71 and AD ADC72 provide 16-bit resolution 
with maximum linearity error less than ±0.003% (±0.006% 
for J and A grades) at 25°C. 

2. Conversion time is 45|xs typical to 14 bits with short cycle 
capability. 

3. The AD ADC72 (KD, BD) have no missing codes (to 14 
bits) over the full specification temperature range. 

4. Two binary codes are available on the AD ADC71 and AD 
ADC72 output. They are complementary straight binary 
(CSB) for unipolar input voltage ranges and complementary 
offset binary (COB) for bipolar input ranges. Complementary 
two’s complement (CTC) coding may be obtained by inverting 
pin 1 (MSB). 

5. The proprietary chips used in this hybrid design provide 
excellent stability over temperature and lower chip count for 
improved reliability. 


Complete, High Resolution 
1 6-Bit A/D Converter 

ADADC71/ADADC72 


AD ADC71/AD ADC72 FUNCTIONAL BLOCK DIAGRAM 



OUTLINE DIMENSIONS 

Dimensions shown in inches and (mm). 



ORDERING GUIDE 



Linearity Error 

Specification 


Model 

(Max) 

Temp Range 

Package 

ADADC71JW 

±0.006% of FSR 

0to+70°C 

Ceramic 

ADADC71KW 

±0.003% of FSR 

0to+70°C 

Ceramic 

ADADC72JD 

±0.006% of FSR 

0to+70°C 

Hermetic 

ADADC72KD 

±0.003% of FSR 

Oto +70°C 

Hermetic 


ADADC72AD ±0.006% of FSR -25°Cto+85X Hermetic 
ADADC72BD ±0.003% of FSR - 25'’C to + 85°C Hermetic 
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ANALOG 

DEVICES 


14-Bit, 125kHz 
Analog-to-Digital Converter 

HAS-1409 


FEATURES 
14-Bit Resolution 
125kHz Word Rates 
Internal Track-and-Hold 
40-Pin DIP 

APPLICATIONS 
FDM/TDM Transmultiplexers 
CAT/NMR Scanners 
PCM Systems 
Digital Audio 

GENERAL DESCRIPTION 

The HAS-1409KM and HAS-1409ARM hybrid A/D converters 
offer designers performance characteristics which have never 
before been available. 

Now, for the first time, high resolution and high speed come 
together in a hybrid package which includes an internal track-and- 
hold. The HAS-1409 units have resolutions of 14 bits, are capable 
of word rates up to 125kHz, and are complete with track-and-hold; 
all of these features are housed in a single 40-pin DIP package 
which dissipates only two watts. 

The HAS-1409KM includes an internal clock, which allows the 
converter to be operated at any word rate from dc through 
120kHz; the HAS-1409AKM is designed for applications which 
use an external system clock whose frequency establishes the 
user’s optimum word rate, up to 125kHz. 

The HAS-1409 A/D has been characterized with a companion 
D/A converter, the HDD-1409KM, to emphasize the superior 
ac performance needed for use in Frequency Division Multiplex/ 
Time Division Multiplex (FDM/TDM) transmultiplexer systems. 
Although specifically designed for these kinds of applications, it 
can also be used for other digital signal processing such as Computer 
Aided Tomography (CAT) and Nuclear Magnetic Resonance 
(NMR) scanners, and Pulse Code Modulation (PCM). 

Conventional data converters often display errors at midscale 
which make them inadequate for use ip the types of systems 
cited above. The unique Digitally Corrected Subranging technique 
pioneered by Analog Devices, used with other proprietary tech- 
niques, virtually cancels midscale errors in the HAS-1409, thereby 
eliminating a major source of system errors. 

The logic outputs are TTL-compatible and are presented as 14 
bits of parallel data. Buffer output registers and a 3-state format 
provide dual advantages of good drive and bus compatibility. 


OUTLINE DIMENSIONS 

Dimensions shown in inches and (mm). 

0.19 (4.83) 

MAXI 



HAS-1409 PIN DESIGNATION 


PIN 

FUNCTION 

PIN 

FUNCTION 

1 

± 10V INPUT 

21 

DIGITAL GROUND 

2 

±5V INPUT 

22 

BITKMSB) 

3 

ANALOG GROUND 

23 

BtTI(MSB) 

4 

DIGITAL GROUND 

24 

BIT2 

5 

+5V 

25 

BITS 

6 

+ 5V 

26 

Brr4 

7 

NIC 

27 

BITS 

8 

N/C 

28 

BITS 

9 

+5V 

29 

ENABLE HIGH (MSB*) 

10 

digital GROUND 

30 

CLOCK/ENCODE 

11 

ENABLE LOW (LSBs) 

31 

ENCODE 

12 

BIT14ILSB) 

32 

+ 5V 

13 

BIT13 

33 

DIGITAL GROUND 

14 

BITia 

34 

-15V 

15 

BITII 

35 

+ 15V 

16 

BIT10 

36 

DIGITAL GROUND 

17 

BITS 

37 

ANALOG GROUND 

18 

BITS 

38 

ANALOG GROUND 

19 

BIT7 

39 

+SV 


DIGITAL GROUND 

40 

ANALOG GROUND 


PIN 30 USED FOH CLOCK INPUT ON HAS-1409AKM: USED FOR ENCODE INPUT ON HAS-1409KM. 
Aa -t- 5V PINS ARE CONNECTED TOGETHER INTERNALLY (5, 6, 9. 32. 39). MUST ALSO BE 
CONNECTED TOGETHER EXTERNALLY CLOSE TO CASE. 

ALL ANALOG GROUND PINS ARE CONNECTED TOGETHER INTERNALLY (3, 37. 38,40). 

ALL DIGITAL GROUND PINS ARE CONNECTED TOGETHER INTERNALLY 14. 10. 20. 21, 33, 36). 

FOR BEST PERFORMANCE, ANALOG G ROUND AND DIGITAL GROUND PINS MUST AU BE 
CONNECTED TOGETHER .AND TO QRdO^' EXTERNALLY AS CLOSE TOTHE CASE AS POSSIBLE. 
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ANALOG 

DEVICES 


Analog-to-Digital C on verters 



HIGH PERFORMANCE/HIGH RESOLUTION 



GENERAL PURPOSE SPECIFICATIONS (max 




© +25 C unless othervydse noted) 




Relative 

Differendai 

Gain T.C. 

Conversion 


Temp 


Model 

Resohidoa 

Aceuracy 

NonEncaiity 

ppm/^ C 

Time 

Logic 

Range* 

Packi^ 

AD570JD 

8 Bits 

±1/2LSB 

Note 2 

176 

40^s 

TTL 

C 

DIP 

AD570SD 

8 Bits 

11/2LSB 

Note 2 

80 

40^5 

TTL 

M 

DIP 

AD571JD(SD) 

10 Bits 

±l/2LSB 

Note 3 

88/50/50 

40^5 

TTL 8c 

C/M/M 

DIP 

AD571KD 

10 Bits 

+ 1/2LSB 

Note 2 

44 

40^ 

CMOS 

C 

DIP 

AD ADCSO-ICHZ) 

10 Bits 

±1/2LSB 

±1/2LSB 

30 

21fl5 

TTL 

1 

DIP 

AD ADC80*I2(Z) 

12 Bits 

±1/2LSB 

±1/2LSB 

30 

25/is 

TTL 

1 

DIP 

H? COMPATIBLE 

AD673J 

8 Bits 

±1/2LSB 

Note 2 

2* 

30^ 

TTL 

C 

DIP 

AD673S 

8 Bits 

±1/2LSB 

Note 2 

2* 

30^ 

TTL 

M 

DIP 

AD7574JN(AD)(SD) 

8 Bits 

±3/4LSB 

±7/8LSB 

Notes 

ISms 

CMOS 

C/I /M/M 

DIP 

AD7574KN(BD)(TD) 

8 Bits 

±1/2LSB 

±3/4LSB 

Note 5 

IS^s 

CMOS 

C/l/M/M 

PIP 

AD573i 

10 Bits 

±1LSB 

Note 6 

4* 

2C^ 

TTL 

C 

DIP 

AD573K 

10 Bits 

±1/2LSB 

Note 2 

2* 

20»is 

TTL 

C 

DIP 

AD573S 

10 Bits 

±1LSB 

Note 2 

5^ 

20tis 

TTL 

M 

DIP 

AD7571JN 

10 BiisSt Sign 

tlLSB 

Note 2 

5* 

BOfJS 

TTL Bt 

C 

DIP 

AD757IKN 

10 Bits & Sign 

±1/2LSB 

Note 2 

4* 

SOfis 

CMOS 

c 

DIP 

AD7571AQ 

10 Bits 8c Sign 

ilLSB 

Note 2 

5* 

8Qms 

TTL 8c 

1 

DIP 

AD7571BQ 

10 Bits 8( S^ 

±1/2LSB 

Note 2 

4* 

SOfis 

CMOS 

i 

DIP 

AD7571SD 

10 Bits 8c Sign 

±1LSB 

Note 2 

5* 

SOtii 

TTL 8c 

M 

DIP 

AD7571TD 

10 Bits 8c Sign 

il/2LSB 

Note 2 

4* 

aofis 

CMOS 

M 

DIP 

AD574AJD 

12 Bits 

±1LSB 

Note 7 

9* 

35fis 

TTL 

C 

DIP 

AD574AKD 

12 Bits 

11/2LSB 

Note 2 

S* 

35ps 

TTL 

c 

DIP 

AD574ALD 

12 Bits 

±1/2LSB 

Note 2 

2* 

35ms 

TTL 

c 

DIP 

AD574ASD 

12 Bits 

tlLSB 

Note? 

20* 

35ms 

TTL 

M 

DIP 

AD574ATD 

12 Bits 

11/2LSB 

Note 2 

io* 

35ms 

TTL 

M 

DIP 

AD574AUD 

12 Bits 

±1/2LSB 

Note 2 

5* 

3Sms 

TTL 

M 

DIP 

AD7552 

12 Bits 8c Sign 

1 CcMint 

Note 2 

1* 

160* 

TTL 8c 
CMOS 

C 

DIP 

MULTI-CHANNEL 

AD7581JN(AD)* 

8 Bits 

.±1 7/8LSB ±1 7/8LSB 

Note 5 

66.6ms*® 

TTL Sc 

c/I 

DIP 

AD7581KN(BD)’ 

8 Bits 

±3/4LSB 

t7/8LSB 

Notes 

66 .<^*® 

CMOS 

c/I 

DIP 

AD7581LN(CD)* 

8 Bits 

±1/2LSB 

±3/4LSB 

Notes 

66.6fts^ 


c/l 

DIP 

HIGH PERFORMANCE 

AD5200BD Series 

12 Bits 

±1/2LSB 

Note 2 

Note 11 

50ms 

TTL 

I 

DIP 

ADSIOOTD Series 

12 Bits 

±1/2LSB 

Note 2 

Note 11 

50ms 

TTL 

M 

DIP 

AD574JD<SD) 

12 Bits 

±1/2LSB 

±1LSB 

50 

35ms 

TTL 

aM/M 

DIP 

AD574KD(LD) 

12 Bits 

±1/2LSB 

Note 2 

27/10 

35ms 

TTL 

c 

DIP 

AD574TD(UD) 

12 Bits 

±1/2LSB 

Note 2 

25/12.5 

35ms 

TTL 

M 

DIP 

AD572AD(BD) 

12 Bit 

11/2LSB 

±1/2LSB 

30/15 

25m5 

TTL 

1 

DIP 

AD572SD 

12 Bits 

±1/2LSB 

11/2LSB 

15 

25ms 

TTL 

M 

DIP 

AD5211B. AD5212B 

12 Bits 

±1/2LSB 

Note 2 

0,4%“ 

13ms 

TTL 

I 

DIP 

AD5211T. AD5212T 

12 Bits 

11/2LSB 

Note 2 

0.4%“ 

13ms 

TTL 

M 

DIP 

AD5214B, AD5215B 

12 Bits 

±1/2LSB 

Note 2 

0.1%“ 

13ms 

TTL 

I 

DIP 

AD5214T. AD5215T 

12 Bits 

±1/2LSB 

Note 2 

0.1%“ 

13ms 

TTL 

M 

DIP 


NOTES 

‘ C » 0 to +70"C, I • -25”C to ♦85*C. M - -55“C to +125®C 
* No miuiac codcf over tanpcnture 
’ No mi«in| codes 

^Giin error m LSB, T,nin n> 

’t2LSB iTMUi gain ch»^ from to Tmin orTgjgx 


' No miasing codes over temperscure, 94>U resohitiofl '*Per cbaond 

*No missing codes over tenv>cracarc. 11-bit ixsohitioo "Absolute Accuracy « t0.2%/D.l% of full scale input voltage over temperature rs^ 

' Millisecoodi, typical "Absolute accurst error, T miit to Tmax* vi 

*8 dtsnoels 
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ANALOG 

DEVICES 


Anaiog-to-Digital Converters 



HIGH RESOLUTION SPECIFICATIONS (maximum @ +25®C unless otherwise noted) 




Rehcivc 

Differencinl 

Gain T.C. 

Convemon 


Temp 


Model 

Resoluaon 

Accuncy 

Nooiioeftrity 

u 

<L. 

1 

Time 

Logic 

Range' 

Package 

AD7S50BD 

13 Bits 

tlLSB 


1 

40ms typ 

TTL & CMOS 

1 

DIP 

AD7555KN<BD) 

5 1/2 Digits 

±10 Counts 

Note 2 

0.2 

1760ms 

CMOS 

C/1 

DIP 


4 1/2 D^ia 

±1 Count 

Note 3 

0.2 

610ms 

CMOS 



AD ADC71JW 

16 Bits 

±0.006* 

Noted 

IS 

SO^s 

DTL & TTL 

c 

DIP 

ADADC71KW 

16 Bits 

to.ooj® 

Note? 

IS 

SO^s 

DTL fit TTL 

c 

DIP 

AD ADC72JD(AD) 

16 Bits 

±0.006® 

Noted 

20(15) 

SO^s 

DTL fit TTL 

C(l) 

DIP 

AD AOC72KO<BD) 

16 Bits 

± 0 . 00 }® 

Note? 

20(15) 

SQms 

DTL fit TTL 

C(l) 

DIP 


NOTES 

'C*0io+70"C5l • -25*C no •%o#FSR ’No mijaingcodesdo 14 bits) over lemperwure 

’Couat unccrtaiocy due to noise: i2 counts *No missinf codes (to 1} bits) over temperature (^ICf C to +40^0 - KW; 0 to *70*0 - KD: '2S C to +85* C - BD) 

’Count uoceruiocy due to noise: *1/2 count (0to+50“C- JWjO to ♦TO^C • JD;-25'C to ♦SS'C - AD) 

* No mitring codes 



HIGH SPEED/VIDEO FEATURE SELECTION CHART 



HIGH SPEED SPECIFICATIONS (maximum @ +2 5 *C unless otherwise noted) 


Modd 

Rcaliiliaa 

Relacive 

Accuracy 

DtffeiciitMl 

Noattnearity 

GuiTX:. 
ppm/* C 

OMivcfsion 
Time, min 

Logic 

Temp 

Range* 

Package 

ADS78JN0D) 

12 Bits 

±1/2LSB 

Note 2 

30 

6 ^ 

TTL 

C 

DIP 

A0578KN(K0) 

12 Bits 

±1/2LSB 

Note 2 

30 

4.5/iS 

TTL 

C 

DIP 

AOS78LN<LD) 

12 Bits 

±1/2LSB 

Note 2 

30 

3/is 

TTL 

C 

DIP 

ADS78SD<SD/883B) 

12 Bits 

±1/2LSB 

Note 2 

50 


TTL 

M 

DIP 

AD578TD(TD/883B) 

12 Bits 

±1/2LSB 

Notc2 

>0 

4.5ps 

TTL 

M 

DIP 

A05240KD 

12 Bits 

±1/2LSB 

Note 2 

30 

5 

TTL 

C 

DIP 

ADS240SD 

12 Bits 

±1/2 LSB 

Noce2 

2 $ 

S 

TTL 

M 

DIP 

ADADC84-10(84-12) 

10/12 Bits 

±1/2LSB 

Not£2 

30/30 

6/10 

TTL 

C 

DIP 

AD ADC8SC-ia<8SC-12) 

10/12 Bits 

11/2LSB 

Notes2&3 

40/25 

6/10 

TTL 

c 

DIP 

AO ADC8S-10(8}-12) 

10/12 Bits 

±1/2LSB 

Notes2&3 

20/15 

6/10 

TTL 

1 

DIP 

ADAOC8SS-10(8SS-12) 

10/12 Bits 

±1/2LSB 

Note 2 

25 

8/10 

TTL 

M 

DIP 

ADS79JN 

10 Bits 

11/2LSB 

Note 2 

50 

2.2 

TTL 

C 

DIP 

AD579KN 

10 Bits 

±1/2LSB 

Note 2 

30 

1.8 

TTL 

C 

DIP 

AD579BD 

10 Bits 

±1/2LSB 

Note 2 

30 

1.8 

TTL 

1 

DIP 

AD579TD 

10 Bits 

±1/2LS8 

Nou2 

30 

1.8 

TTL 

M 

DIP 

HAS-0802 

8 Bits 

±1/4LSB 

Note 2 

30 typ 

L 2 ^ typ 

TTL 

C^ 

DIP 

HAS-1002 

10 Bits 

± 1 / 2 L» 

Note 2 

30 typ 

1.4(istyp 

TTL 

C* 

DIP 

HAS-1202 

12 Bits 

±1/2LSB 

Note 2 

30 typ 

2 . 231 s typ 

TTL 

c* 

DIP 

NOTES 

'C *0 to ♦?0*C. 1 --as’e to M — SS*C to 

* No mmiiig codes 






’No milling codes over tempcrmtuic ’ Extended tempcinlwe ruges svaibbk 


IC ADC FLASH ENCODERS SPEQFICATIONS (typical ® +25®C unless otherwise noted) 




Rdadve 

Accaracy 

Apeitaie 

UMcroaBty 

Wonl 

OaepM 

TcnpcntHfc 

Sixeft 

Pack^ 

Input 

Voltage 



Utiofcition 

% 

pa MX 

Rue 

Code 

c 

locbea 

Volts 

Impedance 

A06020KD 

6 Bits 

1 I/ 8 LSB 

20 

dc to 50MHz 

BIN 

0 to +70 

16-Pin DIP 

±2.5 max 

25pF‘ 

AD5010KD 

NOTE 

' Input Capaotance 

6 Bits 

±1/8LSB 

20 

dc to lOOMHz 

BIN 

0 to +70 

16-Pin DIP 

±2.5 max 

25pF* 
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Analog Devices 




ANALOG 

DEVICES 


Voltage>to-Frequency and 
Frequency-to-Voltage Converter 


AD650 


FEATURES 

V/F Conversion to 1MHz 
Reliable Monolithic Construction 
Very Low Nonlinearity 
0.002% typ at 10kHz 
0.005% typ at 100kHz 
0.07% typ at 1MHz 
Input Offset Trimmable to Zero 
CMOS or TTL Compatible 
Unipolar, Bipolar, or Differential V/F 
V/F or F/V Conversion 

PRODUCT DESCRIPTION 

The AD650 V/F/V (voltage-to-frequency or frequency-to-voltage 
converter) provides a combination of high frequency operation 
and low nonlinearity previously unavailable in monolithic form. 
The inherent monotonicity of the V/F transfer function makes 
the AD650 useful as a high-resolution analog-to-digital converter. 
A flexible input configuration allows a wide variety of input 
voltage and current formats to be used, and an open-collector 
output with separate digital ground allows simple interfacing to 
either standard logic families or opto-couplers. 

The linearity error of the AD650 is typically 20ppm (0.002% of 
full scale) and 50ppm (0.005%) maximum at lOkHz full scale. 
This corresponds to approximately 14-bit linearity in an analog-to- 
digital converter circuit. Higher full-scale frequencies or longer 
count intervals can be used for higher resolution conversions. 
The AD650 has a useful dynamic range of six decades, allowing 
extremely high resolution measurements. Even at IMHz full 
scale, linearity is guaranteed less than lOOOppm (0.1%) on the 
AD650KN, BD and SD grades. 

In addition to analog-to-digital conversion, the AD650 can be 
used in isolated analog signal transmission applications, phased- 
locked-loop circuits, and precision stepper motor speed controllers. 
In the F/V mode, the AD650 can be used in precision tachometer 
and FM demodulator circuits. 

The input signal range and full-scale output frequency are user- 
programmable with two external capacitors and one resistor. 
Input offset voltage can be trimmed to zero with an external 
potentiometer. 

The AD650JN and AD650KN are offered in a plastic 14-pin 
DIP package and are specified for the commerical (0 to + 70°C) 
temperature range. For industrial temperature range (-25°C to 
+ 85°C) applications, the AD650AD and AD650BD are offered 
in a ceramic package. The AD650SD is specified for the full 
— 55°C to + 125°C extended temperature range. 


AD650 FUNCTIONAL BLOCK DIAGRAM 



ORDERING GUIDE 


Gain 

Tempco 

Part ppm/°C IMHz 

Number lOOkHz Linearity 


Specified 
Temperatiue 
Range °C Package 


A1)650JN 150 typ 0.1% typ 
AD650KN ISOtyp 0.1%max 
AD650AD 150 max 0.1% typ 
AD650BD 150 max 0.1% max 
AD650SD 150 max 0.1% max 


0 to +70 Plastic DIP 

0 to + 70 Plastic DIP 

- 25 to + 85 Ceramic 

- 25 to + 85 Ceramic 

- 55 to + 125 Ceramic 


OUTLINE DIMENSIONS 

Dimensions shown in inches and (mm). 




«- 0.430 (10.92)-^ 

0.O4OR n 021vj 

0.035 ±0.010 1 

r 

■ ' 

0.290 ±0.010 
a37 ±0.25) 

J_ll 

0.30 (7.( 
1 1 

L..J c=r“ 

‘ PW #1 tOOmFIER 

0.700 ±0.010 

07.78 ±0.25) 

0.095 

1 

-i| 

-1 

0.047 ±0.007 •*> 
019 ±0.18) 

nnnnnnj mm b.*) 

iWTQ””” 

— - -»j|— -*-l (-» 0.1 (2,54) 

ooi7!g;“i 


“D” PACKAGE (TO-116) 
CERAMIC DIP 



“N” PACKAGE 
PLASTIC DIP 
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V/F CONVERTERS 

SPECIFICATIONS (typical @ +25°C and Vs = ±15V dc unless otherwise noted) 



High Performance 

Wide Band 

Economy /Versatile 


SOOkHz 

IMHz 

Oto ISOkHz 

Model 

ADVFC32K<BMS) 

AD6S0J(KKS) 

ADS37JH(KH)(SH)OD)(KD)(SD) 

Analog Input 

Voltage Signal Range - V min 

0 to “lOV 

0 to -lOV 

-Vg to (+Vs -4V) min 

Current Signal Range - mA min 

0 to +0.25 

0 to +0.25 

O.lftA to 1000/iA 

Overrange - % min 

- 

- 

100 

Accuracy 

Nonlinearity, max * at rate F.S. range 



® F = lOkHz 

Voltage Input - % 

±0,2 

±0.5(±0.1)(±0.2) 


Current Input - % 

±0.2 

±0.5(±0.1X±0.2) 

0. 1 5(0.07 )(0.07)(0. 1 5 )(0.07 )(0.07 ) 

Gain vs. temperature, ppm/ C, max 

150(100)(150) 

150(100)(150) 

±150(±50)(±150K±I50K±50)(±150) 

Input Offset Voltage - mV 

±4 max 

±4 max 

±5(±2)(±2K±5)(±2)(±2)max 

vs. Temperature (0 to +70° C) -;iV/° C 

±30 max 

±30 max 

±5(±lK±10max)’ (±5K±1K-10 max)' 

Response 

Settling Time -/is 

1 

1 

“ 

Overload Recovery - ms 

1/iS 

1/iS 


Output 

Waveform 

TRAIN OF TTL/DTL COMPATIBLE PULSES 

-^Symmetrical 

Pulse Width -/is 

0.1 to 0.15/f max 

0.1 to0.15/f max 

Square Wave, TTL, DTL, CMOS, 

Pulse Polarity 


— POSITIVE 

S^EGL, HNIL Compatible by Selection 

Logic “1” (HIGH) Level -V min 

Compatible by 

Compatible by 

of External Resistor 

Logic “0” (LOW) Level) Level - V max 
Power Supply 

Resistor Selection 

Resistor Selection 


Voltage, Rated Performance - V. dc 

±9 to +18 

±9 to ±18 

+5 to +36 or ±5 to ±18 

Current, (Quiescent - mA 

Temperature Rai^^ 

6 

6 

1.2 

Rated Performance - C 

C(I)(M) 

C(CKM) 

C(C)(M)(C)(C)(M) 

Case Size - Inches 

D-14 Pin DIP 
H-TO-100 Can 

D-14-Pin DIP 

D- 14-Pin DIP: H-TO-lOO Can 


NOTES 

' Guaranteed over -55'’C to 4-125^0 temperature rai^ 
*C - 0 to +70®C, M • -55*C to +125*C 


MULTIPLEXERS AND SWITCHES 


SPECIFICATIONS 

(Ta = +25°C, VsuppLY = ±15V unless otherwise noted) 





Off 





Ron 

Leakage 

Temp 

Logic Com- 

Type* 

Function 

U, max 

nA, max 

Range’ 

patSiility 

AD7501JN(JD) 



10 

C/I 

CMOS 

AD7501KN(KD) 

8-Channel 

300 

10 

C/I 

TTL/CMOS 

AO7S01SD 



5 

M 

TTL/CMOS 

AD7502JN(JD) 

Dual 


5 

C/I 

CMOS 

AD7S02KN(KD) 

4’Channel 

300 

5 

C/1 

TTL/CMOS 

AD7502SD 

(differential) 


3 

M 

TTL/CMOS 

AD7503JN(JD) 



10 

C/I 

CMOS 

AD7503KN(KD) 

S-Channcl 

300 

10 

C/I 

TTL/CMOS 

AD7S03SD 



5 

M 

TTL/CMOS 

AD7506JNOD) 


450 

20 

C/I 

CMOS 

AD7506KN(KD) 

16-Channcl 

450 

20 

C/I 

TTL/CMOS 

AD7S06SD 


400 

10 

M 

CMOS 

AD7S06TD 


400 

10 

M 

TTL/CMOS 

AD7507JN(JD) 

Dual 

450 

10 

C/I 

CMOS 

AD7S07KN(KD) 

8-Channel 

450 

10 

C/I 

TTL/CMOS 

AD7507SD 

(differential) 

400 

5 

M 

CMOS 

AD7S07TD 


400 

5 

M 

TTL/CMOS 


NOTES 

* Suffix “N"; plank DIP} Suffix “D”j ceramic DIP 
*C; Coimnerical (0 to +70*0 
t: Industrial (>2S^C to 4-85*0 
M: MiUtary (-55*C to 4>12S*C) 


SPECIFICATIONS 

(Ta = +25 C, VsuppLY = *15V unless otherwise noted) 




Ron 

OFF 

Temp ■ 

Logic Com- 

Type* 

Function 

a,ma> 

Leaks^e 

Range’ 

patibility 

ADG200CJ 


80 

5nA, max 

C 

TTL/CMOS 

AIX;200BP 


80 

5nA,max 

I 

TTL/CMOS 

ADG200BA 

Dual SPST 

SO 

5nA, max 

1 

TTL/CMOS 

ADG200AP 


70 

2nA, max 

M 

TTL/CMOS 

ADG200AA 


70 

2nA,max 

M 

TTL/CMOS 

ADG201CJ 


100 

SnA.max 

C 

TTL/CMOS 

ADG201BP 

ejuadSPST 

100 

5nA, max 

I 

TTL/CMOS 

ADG201AP 


80 

InA, max 

M 

TTL/CMOS 

AD7510DIJN(JD) 

Quad SPST 


SnA^max 

C/1 

CMOS 

AD7510D1KN(ICD) 

Note 3 

100 

5nA, max 

C/I 

TTL/CMOS 

AD7510DISD 



3nA,max 

M 

TTL/CMOS 

AD7511DIJN<JD) 

(luad SPST 


5nA,max 

C/I 

CMOS 

AD7S11DIKN(KD) 

Note 3 

100 

5nA,max 

C/I 

TTL/CMOS 

AD7511D1SD 



3nA,max 

M 

CMOS 

AD7511DITD 



3nA, max 

M 

TTL/CMOS 

AD7S12DIJN(JD) 

Dual SPOT 


15nA, max 

C/I 

CMOS 

AD7512DIKN(KD) 

Note 3 

100 

ISnA, max 

C/I 

TTL/CMOS 

AD7512D1SD 



9nA, max 

M 

CMOS 

AD7512DITD 



9nA, max 

M 

TTL/CMOS 

AD7S90DIKN 

Quad SPST 

90 

5nA, max 

C 

TTL/CMOS 

AD7590DIBD 

with Data 

90 

5nA, max 

1 

TTL/CMOS 

AD7591DIKN 

Latches 

90 

5nA» max 

C 

TTL/CMOS 

AD7S91DIBD 


90 

5nA, max 

I 

TTL/CMOS 

AD7592DIKN 

Dual SPOT 

90 

5nA, max 

C 

TTL/CMOS 

AD7592D1BD 

with Data 

90 

SnA, max 

i 

TTL/CMOS 


Latches 






NOTES 

‘Suffixes: N-PhsdcDIP 

P. D - Ceramic DIP 
A.H-TO-lOO 

’C: Cmninercial (0 to +70* C) 

I: Industrial (-25*C to +85*0 
M: Mflitary (-SS^C to +125*0 

’Dielectrically isolated features latchup-firee overvoltage pro<^ operatioD. 

(supply voltages) » 4-15V 
*VuD (supply voltage) » 8V 
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Voltage References 



INTEGRATED CIRCUIT REFERENCES 
The accuracy of all measurements is determined by the refer- 
ence employed. Analog Devices’ references use buffered low 
TC precision zener diodes or patented laser wafer trimmed 
monolithic bandgap circuitry. Both include output operation- 
al amplifiers for optimum load regulation. 

The AD2720 precision hybrid reference provides the highest 
initial accuracy and lowest temperature coefficient. The 
proprietary temperature compensated design and active laser 
trimming result in ultra high precision performance previously 
available only in oven-rcgula ted modules. 


AD584 VouT = lO.OOOV or 7.500V or 5.000V or 2.500V 
The AD 5 84 is a unique bandgap reference. Depending on user 
requirements it may be connected to provide any one of four 
standard voltages without additional external parts. 

SPEaFICATIONS 

(typical @ VjN = +15V and +25°C unless otherwise noted) 


Temp 

Maximum Error in mV Stability 

for Nominal Output of: ppm/* C Temp 


Model 

2.5V 

5V 

7.5V 

lOV 

max 

Range 

AD584JH 

±7.5 

±15 

±22 

±30 

30 

C 

AD584KH 

±3.5 

±6 

±8 

±10 

15 

C 

AD584LH 

±2.5 

±3 

±4 . 

±5 

5 

C 

AD584SH 

±7.5 

±15 

±22 

±30 

30 

M 

AD584TH 

±3.5 

±6 

±8 

±10 

15 

M 


NOTE 

' C = 0 to +70'’c, M = -SS^C to +125°C 


SPECIFICATIONS 

(min— max @ Em = +15V or -15V and +25‘’C unless otherwise noted) 



Output 

Output 

Voltage 

Output 

Temp 




Voltage 

Toleraoce 

Current 

Stability 

Time 

Temp 

Model 

Volts 

% Error 

mA 

ppm/* C 

StaiUJity (typ) 

Range' 

ADS80JH(KH)(LHKMH) 

2.5 

3.0(1.0)(0.4K0.4) 

10 

85(40X25X10) 

25pV/,Month 
250pV Long 
Term 

C 

AD580SH(THXUH) 

2.5 

1.0(0.4)(0.4) 

10 

55(25X10) 

25^V/Month 
2S0^V Lung 
Term 

M 

AD581JH(KHKLH) 

10.000 

±0.3(0.1X0.05) 

10 

30(15X5) 

25ppm per 

KMX) Hours 
NoncumuUiivc 

C 

AD581SH(TH)(UH) 

10.000 

±0.3(0.1X0.05) 

10 

30(15X5) 

25ppm per 

1000 Hours 
Nuncumulaiive 

M 

AD589JH(KH>(LH)(MH) 

1.235 

-2.8, +1.2 

5 

100(50X25X10) 


C 

AD589SH(TH)(UH) 

1.235 

typ 

-2.8, +1.2 

5 

100(50X25) 


M 



Output 

Voltage 

Output 

V(dt^ 

Tolerance 

Output 

Current 

Stability 

Time 

Temp 

Model 

Volts 

% Error 

mA 

ppm/* C 

Stability (typ) 

Range' 

ADZ700J(S) 

10.000 

±0.05 

10 

10(3) 

lOOppm per 

I/M 

AD2700L(U) 

10.000 

±0.025 

10 

3 

KXHJ Hours 

I/M 

AD270IJ(S) 

-10.000 

±0.05 

10 

10(3) 

(S> +55°C 
lOOppm per 

I/M 

AD270mU) 

-10.000 

±0.025 

10 

3 

1000 Hours 

I/M 

AD2702J<S) 

±10.000 

±0.05 

10 

10(5) 

+55*C 
lOOppm per 

I/M 

AD2702L(U) 

±10.000 

±0.025 

10 

5(3) 

1000 Hours 

I/M 

AD2710KN(LN) 

+10.000 

±0.01 

10 

2(1) 

0?+55®C 

C 

AD2712KN(LN) 

±10.000 

±0.01 

10 

2(1) 


C 

AD2720AH 

+ 10.000 

±0.02 

5 

4 

25ppm per 

1 

AD2720BH 

+ 10.000 

±0.01 

5 

2 

1000 Hours 

1 

AD2720CH 

+ 10.000 

±0.01 

5 

1 

(^+25®C 

1 

AD2720SH 

+ 10.000 

±0.02 

5 

4 


M 

AD2720TH 

+10.000 

±0.01 

5 

2 


M 

NOH-IS 

' C • 0 m +70''C. 1 e -25 C K 

> *85‘'C. M»-S5’C 

to +125' C 
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DEVICES 

Sample-and-Hold Amplifier 


AD585 


FEATURES 

Fast 2.5tiS Acquisition Time to ±0.01% 

Low Droop Rate: 0.5mV/ms 
Low Offset: IniV 
Sample/Hold Offset Step: ImV 
Aperture Jitter: 0.5ns 

Military Temperature Range: -55X to +125"C 
Internal Hold Capacitor 

APPLICATIONS 
Data Acquisition Systems 
Data Distribution Systems 
Analog Delay & Storage 
Peak Amplitude Measurements 



PRODUCT DESCRIPTION 

The AD585 is a monolithic sample-and-hold circuit consisting 
of a high performance of>erational amplifier in series with an 
ultra-low leakage analog switch and a FET input integrating 
amplifier. An internal holding capacitor and connections to the 
internal feedback resistors, completes the sample and hold. 

With the analog switch closed, the ADS 85 functions like a standard 
op amp; any feedback network may be connected around the 
device to control gain and frequency response. With the switch 
open, the capacitor holds the output at its previous level. 

The AD585 offers performance previously unavailable in 
monolithic sample-and-hold amplifiers. The combination of a 
fast acquisition time (2.5(jls to 0.01%) and low offset step (ImV) 
are suitable for high speed 12-bit data acquisition systems. 

The device is available in two versions; the “ J” specified for 
operation over the 0 to -I- 70°C commercial temperature range 
and the “S” specified over the full extended temperature range 
-55°C to +125°C. 

PIN CONnOURATION 



-Vm -l-Vm NULL -Vs NULL GND CH 

PRODUCT HIGHLIGHTS 

1. The droop rate is only O.SiiiV/ms so that it may be used in 
slower high accuracy systems without the loss of accuracy. 

2. The fast acquisition time and low aperture make it suitable 
for very high speed data acquisition systems. 

3. The AD585 has internal pretrimmed application resistors for 
applications versatility. 

4. The AD585 is complete with an internal hold capacitor for 
ease of use and capacitance can be added externally to achieve 
higher accuracy. 

OUTLINE Dli^NSIONS 

Dimensions shown in inches and (mm). 
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Ultra High Speed Hybrid 
Track-and-Hold Amplifiers 


HTS-0010 


FEATURES 

Aperture Jitter of Bps 
Acquisition Time 10ns 
Output Current ±40mA 
Slew Rate 300V/p.s 

APPLICATIONS 

Data Acquisition Systems 

Radar Systems 


OUTLINE DIMENSIONS 

Dimensions shown in inches and (mm). 


0.175 MAX 
(4.45) 


0.25 t 
(6.3) I 


0.780 MAX 
(19.8) 




0.018 ±0.002 DIA 
(0.46 ±0.05) 


Instrumentation Systems 
Medical Electronics 

GENERAL DESCRIPTION 

The Analog Devices HTS-0010 Track-and-Hold is another 
example of Analog’s continuing efforts to advance the state of 
the art in high-speed circuits. 

The HTS-0010 adds breadth to a line of devices which offers 
designers the industry’s widest range of track-and-hold and 
sample-and-hold units. 

Its pinouts are similar to its predecessor HTS-0025 Track-and- 
Hold, but it provides enchanced performance in many of the 
characteristics established by that device. Two pins which are 
unused on the HTS-0025 are used on the HTS-0010, but with 



DOT ON TOP AND CERAMIC BEAD ON 
BOTTOM INDICATE POSITION OF PIN 1. 
PINS ARE GOLD PLATED. 


those exceptions, the two devices have identical pin assignments. 
This plug-in compatibility gives designers remarkable flexibility 
in selecting those parameters which are optimum for their 
applications. 

The HTS-0010 Track-and-Hold (T/H) uses many of the proven 
design concepts which have made the HTS-0025 T/H the standard 
of comparison for high-speed circuits of this type. A dc-coupled 
Schottky diode bridge is driven by a high impedance buffer 
amplifier and followed by a low impedance output amplifier to 
achieve the best possible combination of speed and drive 
capabilities. 

All models of the HTS-0010 are housed in a standard 24-pin 
metal DIP. The unit operating over a temperature range of 0 to 
-I- 70°C is HTS-OOIOKD; the unit for a range of - 55°C to + 100°C 
is HTS-OOIOSD. 

HTS-0100 FUNCTIONAL BLOCK DIAGRAM 



AUXIUARY 

HOLD 


ANALOG 

OUTPUT 


ANALOG 

GROUND 

ANALOG 

GROUND 


PIN DESIGNATIONS 


PIN 

FUNCTION 

1 

Vcc-K-±5V) 

2 

Vcc-(-5V) 

3 

V-(-15V) 

4 

Vee(-5.2V| 

S 

HOLD COMMAND 

6 

DIGITAL GROUND 

7 

POWER GROUND 

8 

\/+ (-I-15V) 

9 

Vcc-± (-±BV) 

10 

Vcc-(-5V) 

11 

POWER GROUND 

12 

V- {-15VI 

13 

ANALOG INPUT 

14 

N/A , 

15 

N/A 

16 

N/A 

17 

N/A 

18 

ANALOG GROUND 

19 

ANALOG GROUND 

20 

AUXILIARY HOLD 

21 

POWER GROUND 

22 

V-±(-H5V) 

23 

N/A 

24 

ANALOG OUTPUT 


POWER GROUND (PINS 7, 11 AND 
21), ANALOG GROUND (PINS 18 
AND 19), AND DIGITAL GROUND 
(PIN 6) MUST BE CONNECTED TO- 
GETHER AND TO A LOW-IMPED- 
ANCE GROUND FOR PROPER OP- 
ERATION. MAKE CONNECTIONS 
AS CLOSE TO DEVICE AS POSSIBLE. 
HYBRID CASE IS CONNECTED TO 
ANALOG GROUND INTERNALLY. 
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FEATURES 

700ns Acquisition Time 
<750mW Power Dissipation 
14-Pin DIP 
0.01% Linearity 

APPLICATIONS 
Data Acquisition Systems 
Data Distribution Systems 
Analog Delay and Storage 
Peak Amplitude Measurements 

GENERAL DESCRIPTION 

The Analog Devices HTC-0500 Track/Sample Hold is a remark- 
able combination of speed and low power dissipation in a 14-pin 
DIP. Its low cost makes it extremely attractive for a wide range 
of applications which were often uneconomical imtil now. 

Exceptional speed and minimum power in a small, cost-effective 
package are not the only characteristics which make this unit 


High Speed Hybrid 
Track-and-Hold Ampiifiers 


HTC-0500 


HTC-0500 FUNCTIONAL BLOCK DIAGRAM 



111 

U 

< 

u. 

cc 

LU 



^ OFFSET > J 
* ADJUST ^ — 
?2kTO 
-I Bk 


N/C = NO CONNECTION INTERNARY 


NORMAL GAIN (-1) OPERATION 


mechanical dimensions 

Dimensions shown in inches and (mm). 


worth serious consideration for a variety of uses. The innovative 
design ideas which have been included make it possible for the 
user to vary the gain of this inverting amplifier. 

In many instances, Track/Sample-Hold devices may allow the 
user to decrease the gain, but increasing the gain is impossible. 
This is because the majority of these units close the feedback 
loop internally. 

The HTC-0500, however, gives the designer flexibility when it 
is incorporated into its system application because it can be 
varied around its normal unity gain. In fact, as shown in Figure 
1, the user must close the feedback loop externally with a strap 
to get proper operation. 

The HTC-0500 is a perfect choice for use with Analog Devices’ 
converters such as the HAS-1202, AD578, and AD579 in 
applications which do not require the speed of the model HTC-0300 
Track-and-Hold, but require higher speed than the ADSHC-85. 

The standard unit is housed in a metal dual in-line package; its 
model number is HTC-0500AM. A temperature range of - 55°C 
to + 125°C is available with model HTC-0500SM. 



BOTTOM VIEW 
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Fast, Complete, 16-Ctiannel 
pP Compatible 12-Bit 
Data Acquisition System 


AD364 

ADVANCED TECHNICAL DATA AD364 functional block diagram 


CO 

0 

o 

*> 

0 

Q 

O) 

o 

(0 

c 

< 


FEATURES 

Complete Data Acquisition System in 2-Package 1C Form 
Full 8- or 16-Bit Microprocessor Bus interface 
16 Single-Ended or 8 Differential Channels with Switchable 
Mode Control 

True 12-Bit Operation: Nonlinearity <±0.012% 

Guaranteed No Missing Codes Over Specified Temperature 
Range 

High Throughput Rate: 20kHz 
Fast Successive Approximation Conversion: 25^s 
Buried Zener Reference for Long-Term Stability and 
Low Gain TC 



OUTLINE DIMENSIONS 


Small Size: Requires Only 2.8 Square Inches PACKAGE SPECIFICATIONS 

Short-Cycle Capability Dimensions shown in inches and (mm). 


Low Power: 1.4 Watts 

Extended Temperature Range: -55°C to +125°C 


ANALOG INPUT ANALOG-TO-DIGITAL 

SECTION CONVERTER 


PRODUCT DESCRIPTION 

The AD364 is a complete 16 channel, microprocessor com- 
patible, 12-bit data acquisition system in integrated circuit 
form. The AD364 design is implemented with linear com- 
patible LSI chips, active laser trimming and hybrid technol- 
ogy resulting in maximum performance and flexibility. 

The AD 3 64 consists of two separate functional blocks, each in 
a hermetically sealed dual-in-line package. The analog input 
section contains two eight-channel multiplexers, a differential 
amplifier, a sample-and-hold, a channel address register and 
control logic. The multiplexers may be connected to the dif- 
ferential amplifier in either an 8-channel differential or 16- 
channel single-ended configuration. A unique feature of the 
AD 3 64 is an internal user-controllable analog switch that 
connects the multiplexers in either a single-ended or differen- 
tial mode. This allows a single device to perform in either 
mode without hard-wire programming and permits a mixture 
of single-ended and differential sources to be interfaced to an 
AD364 by dynamically switching the input mode control. 

The ADC section contains a complete 12-bit successive ap- 
proximation ADC, including internal clock, precision 10 volt 
reference, comparator and bus interface. The ADC uses the 
newly -developed LCI (Linear-Compatible Integrated Injection 
Logic) process to provide the low power logic necessary to 
make a high speed 12-bit ADC and 3-state output buffer 
circuitry for direct interface to an 8-, 12- or 16-bit micro- 
processor bus. 


AD364 ORDERING GUIDE 


Model 

Linearity 

Temp. Range 

AD364JD 

±0.024% 

0 to +70'’C 

AD364KD 

+0.012% 

0 to +70‘’C 

AD364SD 

+0.024% 

-55'’Cto+125°C 

AD364TD 

±0.024% 

-55°C to +125‘’C 





^ -Hh- h- 

0.047 * 0.007 0 017*0002 01(2 54) 

(1,2 +017) (043) 


LEAD NO 1 IDENTIFIEO BY DOT 



flOLD CAPACITOR 



*THIS DIMENSION tS FOR POLYSTYRENE CAPACITOR 
SUPPLIED WITH J AND K GRADES. 


MAX BODY LENGTH Of TEFLON CAPACITOR SUPPLIED 
WITH S AtO T GRADES IS 1.00*. 
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Sample/Track-Hold Amplifiers 



IC SAMPLE-HOLD AMPLIFIERS 

The ADS 82, ADS 8 3 and ADS8S are monolithic sample-and- 
hold amplifiers with high performance internal amplifiers and 
a low leakage analog switch. An external hold capacitor is used 
with the ADS 82 and ADS83, while the ADS8S includes an on- 
chip hold capacitor. 

The ADS 82 is the lowest cost SHA; yet it can replace many 
modular and hybrid units. For faster acquisition time or 
greater precision, the ADS83 and ADS85 are recommended. 


Greater speed is provided by the HTC-OSOO, with an acquisi- 
tion time of 700ns. The highest speed IC track-and-holds are 
the HTC-0300, HTC-0300A and HTS-002S. These units have 
acquisition times, respectively, of 170ns, ISOns and 30ns, 

The HTC-OSOO, HTC-0300 and HTC-0300A are used with fast 
ADC’s such as the HAS Series, the ADS78, or ADS 79. The 
HTS-002S is optimized for use with “video” ADC’s and is also 
an excellent choice for use as a deglitcher at the output of 
high-speed current output DAC’s. The ADSHC-8S is a second 
source for a generic industry-standard device. 



SPECIFICATIONS (typical @ +2S°C unless otherwise noted) 



Open Loop 

Gain 

RL=2kn 

Output 

Gain 

Bandwidth 

Acquisition 

Time 

Aperture 

Time 

Aperture 

Droop 

Rate 

Oper, 


Model 

k min 

Vn,in/mA min 

MHz 

(0.1%)’ 

ns 

Uncertainty 

mV/ms 

Temp® 

Package 

AD582K 

25® 

±10/±10 

1.5 

6(is 

150 

15ns 

lOOpA'' 

C 

14-Pin DIP 
TO-lOO 

AD582S 

25® 

±10/±10 

1.5 

6us 

150 

15 ns 

lOOpA'* 

M 

!4-Pin DIP 
TO- 100 

AD583K 

25® 

+10/+10 

2 

4i£s 

50 

5ns 

5 Op A'* 

C 

14-Pin DIP 

AD585J 

30® 

±10/±10 

2.5 

2.5#is® 

10 

Ins 

0.5 

C 

14-Pin DIP 

AD585S 

30® 

±10/±10 

2.5 

2.5ius® 

10 

Ins 

0.5 

M 

14-Pin DIP 

ADSHC-85 

-H 

±10/±10® 

0.2 

4.5fis® 

25 

0.5ns 

0.2 

C 

14-Pin DIP 

ADSHC-85ET 

+1 

±10/±10* 

0.2 

4.5/is® 

25 

0.5ns 

0.2 

M 

14-Pin DIP 

HTS-OOIOKD/SD 

0.96 

±2/±40 

60 

15ns 

-2 

5ps 

0.1 

C/M 

24-Pin DIP 

HTS-0025 

0.92 

±2/±50 

30 

30ns 

.10 

20ps 

200 

C 

24-Pin DIP 

HTS-0025M 

0.92 

±2/±50 

20 

30ns 

10 

20ps 

200 

MR 

24-Pin DIP 

HTC-0300 

-1 

±10/±50 

8 

170ns 

10 

lOOps 

5 

C 

24-Pin DIP 

HTC-0300A 

-1 

±10/±50 

10 

150ns 

6 

lOOps 

1 

C 

24-Pin DIP 

HTC0300AM 

-1 

±10/±50 

10 

150ns 

6 

lOOps 

1 

M 

24-Pin DIP 

HTC-0300M 

-1 

±10/±50 

8 

170ns 

6 

lOOps 

5 

MR 

24-Pin DIP 

HTC-OSOO AM 

-1 

±12/±15 

2 

700ns 

30 

60ps 

0.5 

I 

14-Pin DIP 

HTC-0500SM -1 +12/+15 2 700ns 

NOTES 

1 Av=l, RL-2k, CL=50pF 

?C =0 to +70“C. 1 - -25°C to -t^85°C, M = -55°C to +125°C, MR = -5S°C to +100°C 
’Open-loop gain — k min, Rl = 2k£2 
’ Droop current; rate depends on external capacitance 
* Acquisition Time to 0.01% 

‘Typical outputs 

30 

60ps 

0.5 

M 

14-Pin DIP 


ONE TECHNOLOGY WAY • P.O. BOX 280 • NORWOOD, MA 02062 • (617) 329-4700 


© IC MASTER 1984 


2847 


Analog Devices 



INTERFACE 



BURR -BROWN ® 

DATA CONVERSION 


ANALOG-TO-DIGITAL CONVERTERS 







Conversion 


Tempco 


Input 






Resolution 

Linearity Error 


Time 


Bipolar 


Range 



Description 

Model 


(Bits) 

(% of FSR) max 

(/isec) max 

(ppm of FSR/°C) max 


(V) 


Package 

-55° C to +200° C 

ADC10HT 


12 

±0.012 to ±0.048 


50 

±34 to ±63 

±5, ±10, +10, +20 

Hermetic 














DIP 

High Speed 

ADC60 

8-12 

±0.195 to ±0.0244 

0.88 - 3.5 

±15 to ±20 

±2.5 to +20 

Module 

High Resolution 

ADC71 


16 

±0.003 to ±0.006 


50 


±15 


±2.5 to ±20 


DIP 


ADC72 


16 

±0.003 to ±0.006 


50 

±12 to ±17 


±2.5 to ±20 


Hermetic 














DIP 


ADC73/731 


16 

±0.0015 to ±0.00075 


170 


±10 

±5, ±10, +10, +20 

Module 

High Speed, 

ADC76 


16 

±0.003 to ±0.006 


15 


±15 


±2.5 to +20 


DIP 

High Resolution 














Low Cost 

ADC80 

10-12 

±0.048 to ±0.012 

21-25 

±23 

±2.5 to ±10 

DIP 

High Speed, Low Cost 

ADC82 


8 

±0.2 


2.8 


±60 


±2.5 to +20 


DIP 


ADC84 


10-12 

±0.012 to ±0.048 


6-10 


±21 


±2.5 to ±10 


Hermetic 














DIP 

High Speed, 

ADC85 


10-12 

±0.012 to ±0.048 


6-10 

±13 to ±26 


±2.5 to ±10 


Hermetic 

Low Drift 













DIP 

Ultra-High Speed 

ADC803 


12 

±0.015 to ±0.02 


1.5 


±30 

Oto -10V, ±5V 

Hermetic 














DIP 

DIGITAL-TO-ANALOG CONVERTERS 








Tempco 



Settling 








Linearity Error 


(ppm of 

Output 


Time (FSR 



Description 


Model 


Resolution 

(% of FSR) max 


FSR/°C) max 

Range 


±1/2LSB) 

Package 

-55°Cto +200° C 


DAC10HT 

12 Bits 

±0.012 to ±0.048 

±20 to ±50 

±2.5, ±5, ±10, 


200nsec 

Hermetic 











+5, +10 




DIP 1 

Very High Speed 

DAC60 

10-12 Bits 

±0.012 to ±0.048 

±15 

—5 to ±2.5mA 

40 - 150nsec 

Module 

Ultra High Speed 

DAC63 

12 Bits 

±0.01 

25 

Oto -10, ±5mA 

40nsec 

DIP 

High Resolution 


DAC70 

16 Bits, 

±0.003 to ±0.005 

±12 to ±24 

0 to —2mA, 


50//sec 

Hermetic 





4 Digits 





±1mA 




DIP 



DAC71 


16 Bits, 

±0.003 to ±0.005 

±15 to ±50 

Oto ±10V, 


1 - lO^isec 


DIP 





4 Digits 





-2 to ±1mA 







DAC72 

16 Bits, 

±0.003 to ±0.005 

±10 to ±40 

0to±10V, 


1 - 10/ysec 

Hermetic 





4 Digits 

• 




—2 to ±1 mA 




DIP 



DAC73 

16 Bits 

±0.00075 to ±0.0015 

±24 


±2.5 to ±10V, 


50/isec 

Module 










-2 to±1mA 







DAC736 

16 Bits 

±0.00075 to ±0.;: 

'5 

±24 


±2.5to±10V, 


50fjsec 

Module 










-2 to ±1mA 






High Resolution 


DAC701/ 

16 Bits 

±0.003 


±18 to ±28 

0 to +10V, 


8/jsec 

Hermetic I 

Monolithic 


703 







±10V 




DIP 



DAC700/ 

16 Bits 

±0.003 


±18 to ±28 

0 to -2mA, 


300nsec 

Hermetic 



702 







±1mA 




DIP 1 

High Resolution 


DAC74 

16 Bits 

±0.0075 


0 after 

Oto+IOV, 


50)usec 

Module 1 

Self-Calibrating 







self-calibration 

±10V 












+15°Cto+45°C 






Low Cost 


DAC80 

12 Bits, 

±0.012 to ±0.025 

±25 


±2.5to±10V, 


300nsec 


DIP 





3 Digits 





-2 to ±1 mA 


to 5iusec 



Voltage and 


DAC82 


8 Bits 

±0.16 


±50 


±2.5 to ±10V, 


2.5ijsec 

Hermetic I 

Current Output 









-1 .6 to ±0.8mA 



DIP 

Low Drift 


DAC85 


12 Bits. 

±0.012 to ±0.025 

±5 to ±20 

±2.5 to±10V, 


300nsec 

Hermetic 





3 Digits 





-2to±1mA 


to 5/isec 


DIP 

Monolithic 


DAC90 


8 Bits 

±0.2 


±50 


—2 to ±1 mA 


200nsec 

Hermetic I 














DIP 



DAC800 

12 Bits 

±0.012 


±25 


-2.5to±1CV, 


300nsec 


DIP 










-2.35 to ±1.1 75mA 

to 5/isec 



Very Low Cost 


DAC800P 

12 Bits 

±0.012 


±25 


±2.5, ±5, ±10, 


3^sec 

Plastic 1 

Monolithic 









Oto +5, Oto +10 


l: 

DIP 

Monolithic 


DAC850 

12 Bits 

±0.012 


±17 


±2.5to±10V, 


300nsec 

Hermetic I 










-2.35 to ±1.175mA 

to 5/usec 


DIP 



DAC851 

12 Bits 

±0.012 


±30 


±2.5 to±10V, 


300nsec 

Hermetic 




J 






-2.35 to ±1.175mA 

to Sfjtsec 


DIP 1 


[This table continued on next page] 
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BURR -BROWN® 




] 


DATA CONVERSION [cont] 



DIGITAL-AUDIO CONVERTERS 


Description 


Model 


Resolution 

(Bits) 


Total Harmonic 
Distortion (max) 


Conversion 
Time (max) 


Input Range 
(V) 


Dynamic 

Range 


PCM-Audio A/D Converter' 


PCM75KG 

PCM75JG 


16 

14“ 


0.02%at-15dB 

0.05%at-15dB 


17//sec 

IS/jsec" 


±2.5, ±5, ±10 
±2.5, ±5, ±10 


SOdB 

gOdB 


Description 


Model 


Resolution 

(Bits) 


Total Harmonic 
Distortion (max) 


Settling 

Time'®’ 


Output 
Range (V) 


Dynamic 



PCM-Audio D/A Converter 


PCM50KG 


16“' 


0.02%at-15dB 


6iusec 


±5, ±10 


96dB 


Lo\« Cost PCM-Audio 
D/A Converter 


PCM52JG-V/53JG-V 


16 


0.04% at -20dB 


3^isec 


±5, ±10 


96dB 


NOTES; (1) Can be reduced to a^jsec. (2) With internal 16-bit DAC. (3) Can operate at 16 bits. (4) Can operate at 14 bits. (5) 20V step. 


VOLTAQE-TO-FREQUENCY CONVERTERS 


Description 


Model 


ViN Range 
(V) 


Four Range 
(kHz) 


Linearity 
(% of FSR) max 


Tempco (ppm of 
FSPI/^C) max 


Package 


High Linearity 
Monolithic 


VFC320 


0to±10 


0 to 1000 


±0.005% at 10kHz 
±0.03% at 100kHz 
±0.1% typ at 1MHz 


±20 to ±50 


DIP& 

TO-100 


High Linearity 
Monolithic 
Totem Pole Output 


VFC62 


0to±10 


0 to 1000 


±0.005% at 10kHz 
±0.03% at 100kHz 
±0.1% typ at 1MHz 


±20 to ±50 


DIP& 

TO-100 


Low uost, Monoiitnic 


VFG32 


0 to ±10 


0 to 500 


±0.01 at 10kHz 
±0.05 at 100kHz 


±75 to ±150 


DIP& 

TO-100 


Low Cost, 
Complete Hybrid 


VFC42 

VFC52 


0 to ±10 
0 to ±10 


OtolO 
0 to 100 


±0.01 

±0.05 


±100 

±150 


DIP 

DIP 


Low Drift, Complete 


VFC12 

VFC15 


0to±10 

0to±20 


Oto 10 
0to20 


±0.01 

±0.01 


50 

50 


Module 

Module 


MICROPROCESSOR-INTERFACED ANALOG INPUT SYSTEMS 


Compatible With 


Model 


Channels 


Resolution 

(Bits) 


Accuracy 
(% of FSR) max 


Accuracy Drift 
(ppm/°C) max 


Package 


8080, SC/MP Compatible 


MP20 


8 Differential, 16 Single-ended 


±0.8 at high gain, ±0.4 at low gain 


±40 


DIP 


6800, 6502 Compatible 


MP21 


8 Differential, 16 Single-ended 


±0.8 at high gain, ±0.4 at low gain 


±40 


DIP 


Universal 


MP22 

MP32 


8 Differential, 16 Single-ended 
8 Differential, 16 Single-ended 


12 

12 


±0.4 at high gain, ±0.1 at low gain 
±0.4 at high gain, ±0.05 at low gain 


±25 

±25 


DIP 

DIP 


MICROPROCESSOR-INTERFACED ANALOG OUTPUT SYSTEMS 


8080, SC/MP Compatible 

MP10 

2 

8 

±0.4 

±80 

DIP 

6800, 6502 Compatible 

MP11 

2 

8 

±0.4 

±80 

DIP 

DATA ACQUISITION SYSTEMS 





Resolution 


Accuracy 

Throughput 


Description 

Model 

Channels 


(Bits) 


(% of FSR) 

Rate (kHz) 

Package 

Modular, Low Level 

SDM853 

8 Differential, 16 Single-ended 

12 


±0.025 

30 

Module 

Hybrid, ±10V Input 

SDM854 

8 Differential, 16 Single-ended 

12 


±0.024 to ±0.048 

25 to 33 

DIP 

Hybrid, ±5V Input 

SDM856 

8 Differential, 16 Single-ended 

12 


±0.024 to ±0.048 

25 to 33 

DIP 

Hybrid, Low Level 

SDM857 

8 Differential, 16 Single-ended 

12 


±0.024 to ±0.048 

18 to 22 

DIP 

Modular, Low Level 

SDM858 

8 Differential, 16 Single-ended 

12 


±0.025 (at G = 100) 

8 

Module 


SAMPLE/HOLD CIRCUITS 


nocrrlD+IQn 


Gain Offset Error 

iaL\ (m\J\ 


Charge Offset 

/ml/\ 


Droop Rate 


Tempco 

on\t/on\ 


Acquisition 




Low Cost, Complete 


SHC80 


±0.01 , ±2 max 


±2 max 


O.Smax 


±3 


10 max 


DIP 


High Speed, Complete 


SHC85 


±0.01 , ±2 max 


±2 max 


0.5 max 


±3 


4.5 max 


Hermetic DIP 


Low Cost, Monolithic 


SHC298 


±0.01 max, ±7 max 


±25 max 


0.125 max 


±4 


10 max 


TO-99 


Very High Speed 


SHM60 


±0.01 max, ±1.5 


±1.5 


0.005/0.001 


±2 


1 max 


Module 


[This table continued on next page] 
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INTERFACE 


BURR -BROWN® 



CMOS 

(-55to+125°C) 


DATA CONVERSION [cont] 


MPC8S 8 Single-ended 
MPC4D 4 Differential 

MPC16S 16 Single-ended 
MPC8D 8 Differential 


MPC800 16 Single-ended, 
8 Differential 

MPC801 8 Single-ended, 
4 Differential 


MULTIPLEXERS 


Input Range 

On Resistance 

(V) 

{kfi) max 


1.8 

1.8 

±15 

1.8 

±15 

1-8 

±15 

0.75 

±15 

0.75 


Channel Signal) (to 0.01%) i/isec) 



Hermetic DIP 
Hermetic DIP 
Hermetic DIP 
Hermetic DIP 


Hermetic DIP 
Hermetic DIP 


OPERATIONAL AMPLIFIERS 


LOW DRIFT 


Description 


Low Power 


Low Noise 


Low Noise (AV = 5 min) 


Switchable-Input 

(SWOP-Amp) 


Chopper- 

Stabilized 


-55” C to -1-200'’ C 


Low Bias, Low Drift, 
Enhanced Bi FET 


Low Noise 


Low Bias 


Ultra-Low Bias 


FET Ultra-Low Bias 
Low Bias 
Low Bias 
Low Drift 
Low Cost 



Model 


OPA21 


OPA27 


OPA37 


OPA201 



Rated 

Offset Voltage 

Bias Current 

Frequency Response 

Output 

at 25” C 

Temp. Drift 

at 25” C 

Unity Gain 

Slew Rate 

±V 

±mA 

mV 

//V/”C 

pA 

MHz 

y/fjsec 

13.5 

1.3 

0.1 -0.5 

1-5 

50- lOOnA 

0.6 

0.25 

12 

11.5 

0,025-0.1 

0.6 -1.8 

40 - 80nA 

5 

1.7 

12 

11.5 

0.025 - 0.1 


40 - 80nA 

40 

11 

±10 

±5 

0.1 -0.5 

1 -5 

25-50nA 

0.5 

0.1 min 

10 

5 

0.02-0.10 

0.10-1 

±50 to ±100 

3 

6 

10 

5 

0.03-0.10 

0.10 -T 

±20 to ±50 

3 

6 

50-110 

20 

0.05 

1 

±80 

1 

20 

10 

10 

10 

5 

0.5-5 

2-5 

1 -20 

5-20 

±15 to ±50nA 
±3 to ±15nA 


0.6-1 

0.1 

10 

10 

0.06-0.15 

0.5-2 

±15 to ±35nA 

0.4 

0.5 

10 

10 

0.25 - 0.50 

1 -10 

-10 to -20 

1.5 

0.6 

10 

10 

0.25 - 0.50 

2-10 

-2 to -5 

1 

0.6 


LOW BIAS CURRENT 


OPA11HT 


OPA100 



±25nA 


±1 to ±3 


-10 to -15 


-1 to -2 


-0.075 to -0.3 


±0.075 to -0.30 
-2 to -5 
-1 to -10 
-10 to -20 
-25 


HIGH VOLTAGE 


HIGH CURRENT 


High Power 

OPA501 

32 

10A 

5-10 

40-65 

20 - 40nA 

FET 

3573 

20 

2A 

10 

65 

40nA 


3572 

30 

2A 

2 

40 

-100 


3571 

30 

1A 

2 

40 

-100 

Buffer 

3553 

10 

200 

50 

300 

-200 


3329 

10 

100 

■ 50 

— 

Bipolar 


Package 


TO-99, DIP 


TO-99, DIP 


TO-99, DIP 


DIP 



Iz 

0.4V/msec 

Module 

Iz 

0.4V/msec 

Module 


FET 

3584 

65-145 

15 

3 

25 

-20 

7 

150 


3583 

40-140 

75 

3 

25 

-20 

5 

30 


3580 

10-145 

15-60 

3-10 

25-30 

-20 to -50 

5 

15-20 



[This table continued on next page] 
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BURR -BROWN ® 

IbbI operational amplifiers [cont] 


WIDEBAND 



Rated 

Offset Voltage 

Frequency Response 

ts 

Com- 




Output 

at25°C 

Temp. Drift 

A-BW 

Slew Rate 

±0.1% 

pensa- 


Description 

Model 

±V 

±mA 

mV 

/j\frC 

MHz 

y/usec 

nsec 

tion 

Package 

-55° to -1-200° C 

OPA12HT 

10 

10 

10 

30 

20, A = 10 

80 

200 

int. 

TO-99 

Fast Settling 

OPA605 

10 

30 

0.5 -1.0 

5-25 

200, A == 1000 

300 

500 

ext. 

DIP 

Differential 

3554 

10 

100 

1-2 

15-50 

1000, A = 1000 

1000 

120 

ext. 

TO-3 


3551 

10 

10 

1 

50 

50, A = 10 

250 

400 

ext. 

TO-99 


3550 

10 

10 

1 

50 

10-20, A = 1 

65-100 

400 

int. 

TO-99 


3508 

10 

10 

5 

30 

100, A = 100 

20 

— 

ext. 

TO-99 


3507 

10 

10 

10 

30 

20, A = 10 

80 

200 

ext. 

TO-99 

Buffer 

3553 

10 

200 

50 



300 

32"’ 

2000 

- 



TO-3 


(1) Full power bandwidth 



INSTRUMENTATION AMPLIFIERS 


LOW DRIFT 



Gain 


Input Parameters 

Dynamic 

■■ 




Non- 

Rated 

CMR, DC to 

Offset Voltage 

Response 





Linearity 

Output 

60Hz, G = 10 

vs. Temp. 

G = 100 

^■1 

Description 

Model 

Range (V/V) 

G = 100, ma.x 

V./.m.A 

1kn Unbal. 

max(/iV/°C) 

ii:3dS BW 


Monolithic, Low Cost 

INA101 

1 - 1000 

±0.003% 

±10/±5 

96dB, min 

±0.25 ±10/G 

25kHz 

TO-100, 

Very High Accuracy 








DIP 

Low Drift, 

3636 

5-1000 

±0.04% 

±10/±5 

80dB, min. 

±(1 ± 5/G) 

14kHz 

DIP 

Low Cost 

3629 

5-1000 

±0.004% 

±10/±10 

90dB, min. 

±(0.75 ± 5/G) 

30kHz 

DIP 

General Purpose, 

3660 

1 -1000 

±0.03% 

±10/±10 

90dB, min. 

±(2 ± 500/G) 


TO-100 

Low Cost 

3662 

1 -1000 

±0.05% 

±10/±10 

84dB, min. 

±(2 ± 400/G) 

WBlJm 

DIP 

Buffer, Unity Gain, 

3627 

1 (fixed) 

±0.001% 

±10/±5 

lOOdB, min. 

20 

800kHz 

TO-99 

Differential 



G = 1 




G = 1 


Very High Accuracy 

3630 

1-1000 

±0.003% 

±10/±5 

96dB, min. 

±(0.25 ± 10/G) 

25kHz 

DIP 


PROGRAMMABLE GAIN 


Digitally Controlled 
(4-Bit TTL Input) 

3606"’ 

1 - 1024 
(11 Gains) 

0.004% 

±10/±5 

lOOdB, min. 

±(1 ± 20/G) 

40kHz 

DIP 

Digitally Controlled 
Programmable Gain 
Multiplexed Input 

PGA100 

1-128 
(8 Gains) 

±0.005% 

±10/±2 


±6 

50kHz 

DIP 


4 to 20mA TRANSMITTER 


Description 

Model 

Input V 

Non-Linearity, max 

Output 

Input CMRR 

Input Vos vs Temp 

Input Vos 

Package 

Precision Self-Powered 
Two-Wire Transmitter 

XTR100 

0-1 

0.01% 

4 - 20mA 

90dB min. 

±0.5a(V/°C 

±25fN 



(1) 3606 offers software gain control with “G” set by 4-bit TTL inputs. 


ISOLATION AMPLIFIERS 


TRANSFORMER COUPLED AMPLIFIERS 

Description 

Model 

Input 

Voltage 

Input 

Impedance 

Isolation 

Voiiage 

Isolation 

nnOdv 

Rejection, min. 

Leakage 

Current 

at 

240VAC 

iuA) 

Gain 

Nonlinearity 

• ±3dB 
Freq. 
(kHz) 

External 

isolation 

Power 

Required 

Package 

Com- 

mon 

Mode 

(V) 

Differ- 

ential 

(V) 

Com- 

mon 

Mode 

(0) 

Differ- 

ential 

(0) 

Contin- 
uous 
(V) Peak 

Pulse/ 

Test 

(V) Peak 

DC 

(dB) 

60Hz 

(dB) 

Max 

(%) 

Typ 

(%) 

Low Drift, 

3450 

±10 

±15 

5 X 10® 

10^ 

±500 

±2000 

160 

120 

2.5 

±0.005 

±0.0015 

1.5 

No 

Module 

Bipolar 
















Low Bias, 

3451 

±10 

El 

10” 

10” 

±500 

±2000 

160 

120 

2.5 

±0.025 

±0.005 

2.5 

No 

Module 

FET 

3452 

±10 

Ei 

10” 

10” 

±2000 

±5000 

160 

120 

2.5 

±0.025 

±0.005 

2.5 

No"’ 

Module 


3455 

±10 

±15 

10” 

10” 

I2t 

C2) 

160 

120 

2 

±0.025 

±0.005 

2.5 

No"’ 

Module 

True 3-wire 

3456 

±10 


5 X 10® 

10' 

±2000 

±5000 

160 

130 

2.5 

±0.02 

dbO.OI 

2.5 

No"’ 

Module 

Inst, Amp. 



Ei 













1C with 

3656 

±8 

±8 

10® 

10® 

±3500 

±8000 

160 

125 

1 

±0.05 to 

±0.03 

30 

No"’ 

DIP 

Power Supply 











±0.15 
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Burr-Brown 



BURR -BROWN® 



ISOLATION AMPLIFIERS [cont] 


OPTICALLY COUPLED AMPLIFIERS 

' 


Description 

Model 

Input 

Voltage 

Input 

Impedance 

Isolation 

Voltage 

Isolation 

Mode 

Rejection, min. 

Leakage 

Current 

at 

240VAC 

(pA) 

Gain 

Nonlinearity 

±3dB 

Freq. 

(kHz) 

External 

Isolation 

Power 

Required 

Package 

Com- 

mon 

Mode 

(V) 

Differ- 

ential 

Com- 

mon 

Mode 

(fl) 

Differ- 

ential 

(O) 

Contin- 

uous 

(V) Peak 

Pulse/ 

Test 

(V) Peak 

DC 

(dB) 

60Hz 

(dB) 

Max 

(%) 

Typ 

{%) 

Miniature 

Low Cost 

ISO100 

Current Input: 

±10//A or 0 - 20 /iA 

±750 

±2500 

5pA/V 

400pA/V 

0.3 

0.07 

0.02 

60 

Yes'^’ 

DIP 

Balanced 
Current Input 

3650 

±10 

±15 

10® 

25'®’ 

±2000 

±5000 

140 

120 

0.35 

±0.05 to 
±0.2 

±0.02 to 

±0.05 

15 

Yes"’ 

DIP 

Balanced 

FET Input 

3652 

±10 

151 

10" 

10" 

±2000 

±5000 

140 

120 

0.35 

±0.1 to 

±0.2 

±0.05 

15 

Yes'*’ 

DIP 


NOTES; (1 ) Isolated power available to power external circuitry. (2) Isolation voltage tested at both ±5000Vp pulse test and 2500V, rms, 60Hz; leakage 
current is 2 a(A max. at 240V, rms, 60Hz. (3) 3650 is a current input device: to reduce input errors, very low input impedance is desirable. (4) Models 
722 or 724 isolated DC/DC converters may be used to provide isolated power. (5) Protected up to ±6000V. 


VOLTAGE REFERENCE 


Description 

Model 

Output (V) 

Minimum 
Output (mA) 

Maximum 

Drift (ppm/°C) 

Power Supply 

Package 

(V) 

(mA) 

Precision 

REF101 

-1-10.000 ±0.005 

10 

1-6 • 

±13.5 to ±35 

4.5 

TO-99 


ANALOG CIRCUIT FUNCTIONS 


MULTIPLIER/DIVIDERS 

Model 

Accuracy at 25® C, max. No Trimming Required 

Specification Temp. Range (®C) 

Package 

4214 

0.50 - 1% 

-25 to ±85, -55 to ±125 

DIP 

4203/05 

1 - 2% 

0 to ±70, -55 to ±125 

TO-100 

4204 

0.25 - 0.50% 

-25 to ±85, -55 to ±125 

DIP 

4206 

0.25% - 0.50% 

0 to ±70 

DIP 

4213 

0.50 - 1% 

-25 to ±85, -55 to ±125 

TO-100 


SPECIAL FUNCTIONS 

Description 

Model 

Comments 

Package 

Logarithmic Amplifier 

4127 

0.50 - 1% accuracy, 2 current or 2 voltage input signals 

DIP 

Log Ratio Amplifier 

LOG 100 

0.1% - 0.37% accuracy, 2 current input log ratio function 

DIP 

Divider 

DIV100 

Eo = 10 N/D, ±0.25 - 1% untrimmed accuracy 

DIP 

Multifunction Converters 

4301 

Eo = Vy(Vi/V,)"’, hermetically sealed metal package, compatible with 4302 

DIP 

Multiply, divide, square root, etc. 

4302 

Eo = Vy(Vx/Vx)'", plastic package 


Peak Detector 

4085 

Provide read-out of DC voltage equal to peak value of complex wave form 

DIP 

RMS-to-DC Converters 

4340 

Laser-trimmed, no external trimming, metal package, pin compatible with 4341 

DIP 


4341 

Externally trimmed, low cost in plastic package 

DIP 

Oscillators 

4023/25 

Fixed-frequency (10Hz to 20kHz) 

Module 


4423 

Very-low cost, RC programmable, 0.002Hz to 20kHz 

DIP 

Comparators 

4115/04 

Provides window or dual limit for comparison 

Module 


4082/03 

Drives lamps, relays or logic loads 

Module 

Fixed-Frequency Active Filters 

ATF76 Series 

Pre-tuned, multiple pole bandpass, low-pass, and notch filters 

Module 

Universal Active Filters 

UAF11/21/31/41 

Variable type, 4-resistor, programmable, 2-pole filters; Q and Fo can be 
programmed; 3 outputs provide low-pass, high-pass and bandpass transfer 
functions; complex filter response by cascading. 

DIP 


FOR ADDITIONAL DETAILS REFER TO THE BURR-BROWN PRODUCT DATA BOOK OR CONTACT YOUR NEAREST BURR-BROWN SALES OFFICE. 
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BURR -BROWN® 



MILITARY PRODUCTS 


Burr-Brown’s Military products meet the demand for high 
quality products for high reliability applications. They feature 
exceptional electrical performance from — 55°C to 4-125° C, Hi- 
Rel manufacture, MIL-STD-883 class B screening, and reason- 
able prices. 


They are designed to conservative and stringent MIL-M-38510 
requirements, and are produced on a separate manufacturing 
line, which exceeds Burr-Brown’s standard lines’ quality. MIL- 
M-38510 and MIL-STD-^3 processes and controls are used 
throughout. 


ANALOG-TO-DIGITAL CONVERTERS 


Model 

Resolution 

Bits 

Linearity 
±LSB, max 

Conversion 
Time/isec, max 

Gain Drift 
±ppm/°C, max 

ADC87/MIL, /883B 
ADC87U/883B. U 

12 

1/2 

8 

15 


Input Range V 


DIGITAL-TO-ANALOG CONVERTERS 


DAC87-CBI-V/MIL, -CBI-V/B, 
-CBI-V 

DAC87U-CBI-V/B, -CBI-V 


DAC87-CBI-I/B 

DAC87-CBI-I 

DAC87U-CBI-I/B 

DAC87U-CBI-I 


DAC870V/MIL, /883B, /(none] 

DAC870U/883B, (none) 

DAC870VL/MIL, 883B, 
/(none) 

DAC870UL/883B, /(none) 


• DESC Drawing 83002 to DAC87-CBI-V/MIL. 


Resolution 

Linearity 

— 

Gain Drift 

Settling Time 

Bits 

±LSB, max 

Monotonicity 

±ppm/°C, max 

max 

12 

1/2 

-55°C/±125°C 

20 

7/vsec 

12 

1/2 

-25°C/±85°C 

20 

7fjsec 

12 

12 

1/2 

-55°C/±125°C 

20 

400nsec 

1/2 

-55°C/±125°C 

20 

400nsec 

12 

1/2 

-25°C/±85°C 

20 

400ns6c 

12 

1/2 

-25°C/±85°C 

20 

400nsec 

12 

1/2 

-55°C/±125°C 

25 

7fisec 

12 

1/2 

-25°C/±85°C 

20 

7ijsec 

12 

1/2 

-55°C/±125°C 

25 

7/isec 

12 

’1/2 

-25°C/±85°C 

20 

7fjsec 

12 

1/2 


20 

7/isec 


I 

I 


Output Ranges 


±2.5, ±5. ±10. 
±5, ±10V 


0 to -2mA 
±1mA 


±2.5, ±5, ±10, 
+5, ±10V 


±2.5, ±5, ±10, 
+5, +10V 


Package 


32-pin DIP 


Package 


24-pin DIP 
24-pin DIP 


24-pin DIP 
24-pin DIP 
24-pin DIP 
24-pin DIP 


24-pin DiP 


Accuracy at 25° C 
±%, max 


MULTIPLIERS 


Accuracy at 125° C 
±%, max 


Feedthrough 
±mV, max 


Output Offset 
±mV, max 


4213WM/883B, WM 
4213VM/MIL, VM/883B, VM 
4213UM/883B, UM 


VFC32WM/883B, WM 
VFC32VM/MIL, VM/883B, VM 
VFC32UM/883B. UM 



VOLTAGE-tO-FREQUENCY CONVERTERS 


ViN Range 
V 


Foot Range 
kHz, max 



Linearity 
% FSR, max 


±0.006 at lOkHz 
±0.01 at 10kHz 
±0.01 at 10kHz 


Output 
V, mA, min 


±10, ±5 
±10. ±5 
±10, ±5 


Full Scale Drift 
ppm FSR/° C, max 


±100 aflOkHz 
-400, ±150 at 200kHz 
±150 at 10kHz 



TO-100 

TO-lOO 

TO-100 


OPERATIONAL AMPLIFIERS 


Bandwidth 




Offset Voltage 

Bias 



at25°C 

1 drift 1 

Current 

Description 

Model 

±mV, max 

o 

3 

nA, max 

Wideband 

OPA600VM/MIL, VM/883B. VM 

2 

20 

-lOOpA 


OPAvOOUm/8S3S, L/M 

5 

50 

— iOOpA 

General Pur- 

3500R/MIL, /883B 

5 

20 

±30 

pose Bipolar 

3500U/883B 

5 

20'°’ 

±30 

Precision 

Bipolar 

3510VM/MIL. /883B 

0.12 

2 

±25 

Low Drift, 

OPA105WM/MIL, WM/883B. WM 

.250 

2 

-IpA 

Low Bias 

OPA105VM/MIL, VM/883B, VM 

.250 

5 

-IpA 


OPA105UM/883B. UM 

.250 

15'® 

-IpA 

Ultra Low 

OPA106WM/MIL, WM/883B, WM 

.250 

5 

-lOOtA 

Bias 

OPA106VM/MIL. VM/883B. VM 

.250 

10 

-150fA 


OPA106UM/883B. UM 

.250 

20'® 

-300fA 



Compen- 

sation 

V, mA, min 

external 

±10, ±200 

external 

±10. ±200 

internal 

internal 

±10, ±10 
±10, ±10 

internal 

±10, ±10 

internal 

internal 

internal 

±10, ±10 
±10. ±10 
±10. ±10 

internal 

internal 

internal 

±10, ±5 
±10. ±5 
±10. ±5 





NOTES; (1)At±85°C. (2) Gain-bandwidth product. (3) -25° G to ±85° C. 

FOR ADDITIONAL DETAILS REFER TO THE BURR-BROWN PRODUCT DATA BOOK OR CONTACT YOUR NEAREST BURR-BROWN SALES OFFICE. 
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1C My^TER 

BELCM3S OM TOUR 
BCO^IELF 

If you use 1C MASTER frequently, you can obtain your own copy by ordering 
now. Use the order cards contained in this publication, or order by 
telephone as described below. 

1C MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that are 
closest to his specific needs. It is the surest way to find the optimum 
device to answer an engineering design requirement. By ordering now, you 
won’t have to borrow or search for 1C MASTER the next time you need it. 

Typical Use of 1C MASTER 

Can an engineer find out who makes a 64K dynamic RAM with an access 
time of 120 nanoseconds or faster in less than 30 seconds? 

He can If he turns to the Memory section of IC MASTER and looks for the 
64K organization (words and bits per word) that he needs. 

Because each device is listed in order of access time, he can easily 
determine the devices that satisfy his speed requirements. 

In the United States only: 

You can order IC MASTER simply by charging it to your VISA or Master 
Card credit card. To place your order, call now: (516) 222-2500. 

Ask for Extension 314. 

ORLCR TOUR CCyY 
NOW 
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Datel is located in Mansfield. Massachusetts, 
approximately 35 miles from Boston. The modem. 
120.000-square-foot facility houses our administrative 
offices, our compwnents and systems engineering groups, 
modular and sy^ems production facilities, and the most 
modem thin-film-hybrid production f^lity in the industry. 

Datel offers one of the broadest lines of data- 
conversion products in the industry. Included are A/D and 
D/A converters, sample^nd-holds. operational and 
instrumentation amplifiers, and data-acquisition ^ems 
— a!! packaged using the latest in thin=f.!m. hybrid- 
microelectronic-cirtuit manufacturing technologies. 


Datel also offers fast delivery. On stan- 
dard products, delivery typically runs from stock to 
four weeks and from six to eight weeks for full 
military-grade products with Class 883B screening. 

Datel is dedicated to maintaining its 
position as an international leader in data-conversion 
technology. Vbu can depend on Datel-lntersil for a steady 
flow of new products to meet the growing demand for 
high-performance data-acquisition products. 


il^Si 



REQUEST OUR 
LATEST CATALOG 



BE AN EXPERT 
ON DATA ACQUISITION 
REQUEST ORDERING 
DETAILS 


□IMlEL 


1 1 CABOT BOULEVARD, MANSFIELD, MA 02048/TEL. (61 7)339-934 t/TWX 710-346-1953/TLX 951340 • Santa Ana, CA (714) 835-2751 

• Sunnyvale, CA (408)733-2424 • Los Angeles, CA (213)933-7256 • OVERSEAS: DATEL (UNITED KINGDOM) TEL. BASINGSTOKE (256)69085 

• DATEL (FRANCE) TEL. 602 57 1 1 • DATEL (GERMANY) TEL. (89)530741 • DATEL (JAPAN) TOKYO-TEL. 793-1031 


PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 
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Date I 


I New Products from 

Datel 



ADC-810, ADC-811 

Ultra-fast, 12-bit Hybrid Analog to Digital Converters 

The ADC-81 0 and ADC-81 1 are ultra-fast, hybrid, successive 
approximation, 1 2-bit analog to digital converters. The 
ADC-810 achieves a maximum conversion time of 2 ixsec. 
Conversion time for the ADC-81 1 is 4 |xsec maximum, which 
is the only difference between the two. Both models are pin- 
compatible with industry-standard ADC-85/87 converters, 
offering increased speed, high accuracy and reliability. 
Models are available subjected to 100% screening to MIL- 
STD-883B. 



ADC-5101 high speed, 8-bit A/D offers high temperature 
operation at low cost 

The ADC-51 01 is a high speed, adjustment-free, 8-bit A/D 
converter. Pin compatible with standard ADC-51 01 convert- 
ers, these devices offer high accuracy and high speed over 
the full military operating temperature range of - 55°C to 
-I- 1 25“C. Designed for operation without external adjustment 
circuits, the ADC-5101 accomplishes an 8-bit conversion in 
only 900 ns maximum. Models are available subjected to 
100% screening to MIL-STD-883 Class B. 



ADC-5210 series adjustment-free 12-bit A/D features high 
accuracy over military temperature range 

The ADC-5210 series are high performance, 1 2-bit succes- 
sive approximation A/D converters. Completely pin and func- 
tion compatible with standard ADC-521 0 devices, these 
models offer significatly improved high-temperature opera- 
tion at lower cost. Full scale absolute accuracy error is a maxi- 
mum of ± 0.05% FSR at ± 25°C and only ± 0.2% FSR over 
the full military operating temperature range of -55°C to + 
125°C; an improvement of 1 0 LSBs over the error specified 
on competing devices. MIL-STD-883 screening is available. 


DATEL 11 CABOT BOULEVARD, MANSFIELD, MA 02048 /TEL (617)339-9341 /TWX 7 10-346- 1953 /TLX 95 1340 
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ADC>830 microprocessor compatible 8-bit A/D converter 

DATEL’s ADC-830 is a low-cost, monolithic 8-bit A/D con- 
verter designed to operate directly with the 8080A control bus 
via three-state outputs. The device appears as a memory 
location or I/O |:»rt to the microprocessor and thus does not 
require interfacing logic. Using the successive approximation 
technique and a modified potentiometric resistor ladder, the 
ADC-830 achieves an 8-bit conversion in 1 00 |jis with a maxi- 
mum total adjusted error of only ± Va LSB. Its combination of 
low cost, small size, and interface versatility make the ADC-830 
an ideal choice for many process control and instrumentation 
applications. 


LL 

GC 

UJ 

H 

Z 



ADC-833 6-bit A/D features video speed at low power 

The ADC-833 is a low-power, video-speed, 6-bit flash A^D 
manufactured with CMOS/SOS technology. The device is 
capable of digitizing an analog input signal at conversion rates 
up to 1 5MHz while its power consumption is only 200mW. 

The analog input voltage range is -t- 2.5V to -i- 1 0V, and typi- 
cal differential linearity error is only ± Vs LSB. Outputs are 
buffered three-state and include an overflow output which 
allows the user to cascade two units to achieve 7-bit 
resolution. 



AD0847 Microprocessor Compatible, 8-Bit A/D 
Converter 

The ADC-847 is a low cost, monolithic, 8-bit A/D converter 
designed to interface directly to a microprocessor via three- 
state outputs. Utilizing the successive approximation tech- 
nique, the ADC-847 completes an 8-bit conversion in 9 fjiS 
with a maximum linearity error as low as ± ’4 LSB. The 
ADC-847 includes, an internal clock generator, reference cir- 
cuit, successive approximation register, comparator, three- 
state buffers, 8 bit D/A converter and interface and control 
jogic, making it an ideal choice for many process control and 
instrumentation applications. The ADC-847 is available for 
operation over the commercial, 0®C to -i- 70“C and militaiy, 
-65®C to 4- 1 25®C temperature ranges and is packaged in 
either an 1 8 pin plastic or ceramic DIP. 






VS 

QND 


WR2 


DAC-608/610/612 Low Cost, Double-Buffered 
Microprocessor Compatible D/A Converters 

The DAC-608, DAC-61 0 and DAC-61 2 are low cost nnono- 
llthlc 8, 1 0 and 1 2 bit multiplying D/.A converters, designed to 
Interface directly with most ^pular microprocessors. Double- 
Buffered inputs allow the converters to output an analog volt- 
age corresponding to one digital word while holding the next. 
The converters consist of an input register, a D/A register, 
control logic and D/A converter. Settling time is 1 |xS for the 
DAC-608 and DAC-61 2 and 500 nS for the DAC-61 0. The ref- 
erence input of these converters is selectable over a range of 
± 10V and may also be used as the analog input for four 
quadrant multiplication applications. 


DATEL 1 1 CABOT BOULEVARD, MANSFIELD, MA 02048 / TEL. (61 7) 339-9341 / TWX 71 0-346-1953 / TLX 951 340 
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AM-551 Low Cost, Hybrid Programmable 
Instrumentation Amplifier 



DATEL’s AM-551 is a low cost, high (jerformance, program- 
mable gain nstrumentation amplifier manufactured with hybrid 
thin-film technology. Gain range is 1 to 1000 and is set exter- 
nally by a single resistor and simple pin-strapping. Settling 
time is 2 |xsec for a 20V output step to 0.01 % accuracy, with a 
slew rate of 23V/|isec and a small signal bandwidth of 400 
kHz. Applications include remote amplification of low-level 
signals produced by thermocouples, strain gages and RTD’s, 
high performance data acquisition systems and remote instru- 
mentation systems. 



AM-7650 new, low cost chopper stabilized operational 
amplifier features ultra-low offcost voltage and drift 

DATEL’s AM-7650 is a low cost, high performance chopper 
stabilized amplifier featuring exceptionally low offset voltage 
and input bias specifications combined with excellent band- 
width and speed characteristics. Input offset voltage is typi- 
cally ± 0.7 jjlV with an input offset voltage drift as low as 
0.01 The AM-7650 achieves its low offset by compar- 
ing the inverting and non-inverting input voltages in a nulling 
amplifier, which is nulled by alternate clock phases from the 
internal clock oscillator. The 14 pin DIP version also includes 
a provision for the use of an external clock if an application 
r^uires. These devices are internally compensated for unity- 
gain operation. 



AM-1435 Ultra High Speed, Wideband, Hybrid Oper- 
ational Amplifier 

DATEL’s AM-1435 is an ultra-fast settling, wide-band oper- 
ational amplifier. The AM-1 435 achieves a settling time of 
only 70 nsec for a 1 0V step to 0.01 % accuracy. High speed 
performance is optimized with high open loop gain, flat fre- 
quency response beyond 1 0 kHz and a roll-off of 6 dB/octave 
to beyond 100 MHz. Gain bandwidth product is typically 
1 GHz and slew rate is 300V/jxsec. Ail models are packaged 
in hermetically sealed ceramic cases, with full screening to 
MIL-STD-883 level B available. 



AM-427 Ultra-Low Noise Monolithic 
Operational Amplifier 

The AM-427 is a low cost, ultra-low noise operational ampli- 
fier which is designed for instrumentation grade signal condi- 
tioning where low noise, low offset voltage and low offset volt- 
age drift are required. The AM-427 combines exceptional DC 
performance with ultra-low noise operation. Maximum input 
noise voltage^nsity and inputooise current density at 1 0 HZ 
are 5.5 nV/Vt^: and 0.4 pA/VHz respectively. The AM-427 is 
available for operation over the industrial, - 25°C to + 85°C 
and military, - 55'’C to + 1 25“C temperature ranges and is 
packaged in either an 8 pin TO-99 or an 8 pin ceramic DIP. 


DATEL 1 1 CABOT BOULEVARD, MANSFIELD, MA 02048 / TEL. (61 7) 339-9341 / TWX 71 0-346-1953 / TLX 951 340 
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Low cost functionally complete hybrid 
sample-hold features .01% accuracy SHM-9 

The SHM-9 is a complete, self-contained sample-hold ampli- 
fier that combines high performance versatility with low cost. 
The SHM-9 includes a bipolar input amplifier, a low-leakage 
electronic switch, a FET output amplifier, a precision 1 000 pF 
hold capacitor and logic control circuitry. The internal control 
circuitry allows the SHM-9 to be interfaced with virtually any 
A/D converter using the converter’s Start/Convert and E.O.C. 
(status) signals. Active laser trimming of highly stable thin-film 
resistor networks minimizes offset and sample-to-hold offset 
errors, eliminating the need for external adjustment circuits. 



100pF 



0 0 @ 


SHM-20, Fast, High Performance Sample and 
Hold Features Internal Hold Capacitor. 

The SHM-20 is a complete monolithic sample and hold ampli- 
fier which includes an internal 100 pF MOS capacitor. Fea- 
tures include an acquisition time of typically 1 .0 |xS for a 10V 
Input step to 0.01 %. Aperture uncertainty is typically 1 nS and 
droop rate is as low as 0.08 (xV/(xS. Primarily designed for 
high speed analog signal processing applications, the 
SHM-20 combines monolithic reliability and size with high 
performance versatility and low cost. The SHM-20 is available 
for operation over the commercial, 0°C to + 70®C and military, 
- 55°C to + 1 25°C temperature ranges and is packaged in a 
14 pin ceramic DIP. 



SHM-4860 new 0.01% Hybrid Sample-Hold features 
200 nsec acquisition time 

DATEL’s SHM-4860 is a high-speed, high resolution sample- 
hold amplifier manufactured with modern hybrid technology. 
Designed mainly for precision, high speed analog signal proc- 
essing applications, the SHM-4860 acquires a 1 0V input 
change to ± 0.01 % in only 200 nsec max. Maximum sample- 
to-hold settling time is 1 00 nsec to ± 0.01 % with an aperture 
uncertainty of typically ± 50 psec. Feedthrough attenuation is 
typically 74 dB. The digital inputs of the SHM-4860 are TTL 
compatible. 



Sand 16 Channel Multiplexers Feature High Speed, 

High Accuracy, MX-1616, MX-818 

DATEL’s MX-1 61 6 and MX-81 8 are high speed, high 
performance analog multiplexers featuring transfer accura- 
cies of 0.01 % at sampling rates of up to 2.5 MHz over ± 1 0V 
single ranges. The MX-1 61 6 is user programmable either as 
a single-ended 1 6-channel or as a differential 8 channel mul- 
tiplexer while the MX-81 8 is programmable as either a single- 
ended 8 channel or differential 4-channel multiplexer. All 
models feature an inhibit function, break-before-make switch- 
ing and a maximum ON resistance of only 750n. 


DATEL 1 1 CABOT BOULEVARD, MANSFIELD, MA 02048 / TEL. (61 7) 339-9341 / TWX 710-346-1953 / TLX 951340 
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Hybrid military products 

Datel is a recognized industry leader in the design and manufacture of 
thin film hybrid data conversion products which meet the most 
demanding reliability requirements for military and aerospace applica- 
tions per MIL-specifications. Datel data conversion products are cur- 
rently used in a wide number of military and aerospace flight systems 
and in high reliability ground support and test systems. Datel's modern 
120,000 square foot manufacturing facility in Mansfield, Massachu- 
setts includes the most automated and advanced manufacturing, test 
and calibration equipment available in the industry. This capability, 
supported by a Quality Assurance Program with full emphasis on prod- 
uct quality assurance and reliability, provides an experienced and reli- 
able source for data converter products to the screening and quali- 
fication requirements of Methods 5004, 5005, and 5008 of MIL-STD- 
883B in compliance with MIL-M-3851Q (specified by Datel as “Q.L. ” 
devices). 


The Quality Assurance operation at Datel monitors all areas of manu- 
facturing and test, controls manufacturing and screening standards, 
maintains lot traceability procedures, and sets material standards to 
assure product quality. All purchased and internally manufactured 
components are procured or manufactured to precise specification 
control drawings. All components are 100% electrically tested and 
100% visually inspected either by the vendors or internally within Datel 
facilities. Assembly and test processes and work stations are carefully 
monitored by Quality Assurance using fully documented procedures to 
guarantee high standards of workmanship and quality in all of Datel's 
products. 


Datel products with the suffix "Q.L. " are fully screened in accordance 
with Methods 5004 and 5008 of MIL-STD-883B as amended by MIL- 
M-38510. The following list briefly summarizes Datel’s hybrid military 
products. 


ANALOG TO DIGITAL CONVERTERS 




CONVERSION 


OPERATING 

MODEL NO. 

RESOLUTION 

TIME 

LINEARITY 

TEMP. RANGE (°C) 

ADC-HC12BMM 

12 bits 

300 iJisec 

± ’72 LSB 

-55to ± 125 

ADC-HC12BMM-QL 

1 2 bits 

300 p.sec 

± ’72 LSB 

-55 to ± 125 

ADC-HS12BMM 

, 1 2 bits 

9 iJLsec 

± y2 LSB 

-55 to ± 125 

ADC-HS12BMM-QL 

1 2 bits 

9 pisec 

± '72 LSB 

-55 to ±100 

ADC-HX12BMM 

12 bits 

20 fisec 

± '72 LSB 

-55to ± 100 

ADC-HX12BMM-QL 

1 2 bits 

20 jjLsec 

± '72 LSB 

-55to ± 100 

ADC-HZ12BMM 

1 2 bits 

8 nsec 

± '72 LSB 

-55to ± 100 

ADC-HZ12BMM-QL 

12 bits 

8 jisec 

± '72 LSB 

-55to ± 100 

ADC-81 OMM 

1 2 bits 

2 ixsec 

± '72 LSB 

-55to ± 125 

ADC-81 OMM-QL 

12 bits 

2 |xsec 

± '72 LSB 

-55to ± 125 

ADC-811 MM 

1 2 bits 

4 (xsec 

± '72 LSB 

- 55 to ± 125 

ADC-81 1MM-QL 

12 bits 

4 |jLsec 

± '72 LSB 

-55to ± 125 

ADC-81 5MM 

8 bits 

700 nsec 

± '72 LSB 

-55 to ± 125 

ADC-81 5MM-QL 

8 bits 

700 nsec 

± '72 LSB 

-55to±125 

ADC-81 6MM 

10 bits 

800 nsec 

± '72 LSB 

-55to ± 125 

ADC-81 6MM-QL 

1 0 bits 

800 nsec 

± '72 LSB 

-55 to ± 125 

ADC-81 7MM 

12 bits 

2 fisec 

± '7o LSR 

-55 to ± 125 

ADC-81 7MM-QL 

1 2 bits 

2 iJLsec 

± '72 LSB 

-55to ± 125 

ADC-825MM 

8 bits 

1 M-sec 

± '72 LSB 

-55to ± 125 

ADC-826MM-QL 

8 bits 

1 p-sec 

± '72 LSB 

-55to ± 125 

ADC-826MM 

1 0 bits 

1 .4 |xsec 

± '72 LSB 

-55 to ± 125 

ADC-826MM-QL 

10 bits 

1 .4 |i,sec 

± '72 LSB 

-55 to ± 125 

ADC-827MM 

12 bits 

3 p.sec 

± '72 LSB 

-55to ± 125 

ADC-827MM-QL 

1 2 bits 

3 ixsec 

± '72 LSB 

-55to ± 125 

ADC-51 01 H 

8 bits 

900 nsec 

± '72 LSB 

-55 to ± 125 

ADC-51 01 H-QL 

8 bits 

900 nsec 

± '72 LSB 

-55to ± 125 

ADC-521 OH 

1 2 bits 

1 3 pisec 

± '72 LSB 

-55to ± 125 

ADC-521 OH-QL 

1 2 bits 

1 3 psec 

± '72 LSB 

-55 to ± 125 

ADC-521 1H 

1 2 bits 

1 3 psec 

± '72 LSB 

-55to ± 125 

ADC-5211 H-QL 

12 bits 

1 3 psec 

± '72 LSB 

-55to ± 125 

ADC-521 2H 

1 2 bits 

1 3 psec 

± '72 LSB 

-55 to' ± 125 

ADC-521 2H-QL 

1 2 bits 

13 psec 

± '72 LSB 

-55 to ± 125 

ADC-521 3H 

1 2 bits 

13 psec 

± '72 LSB 

-55 to ± 125 

ADC-521 3H-QL 

12 bits 

13 psec 

± '72 LSB 

-55tO ± 125 

ADC-521 4H 

1 2 bits 

13 psec 

± '72 LSB 

-55 to ± 125 

ADC-521 4H-QL 

1 2 bits 

13 psec 

± '72 LSB 

-55 to ± 125 

ADC-521 5H 

1 2 bits 

13 psec 

± '72 LSB 

-55 to ± 125 

ADC-521 5H-QL 

1 2 bits 

13 psec 

± '72 LSB 

-55 to ± 125 

ADC-521 6H 

12 bits 

13 psec 

± '72 LSB 

-55to ± 125 

ADC-521 6H-QL 

1 2 bits 

13 psec 

± '72 LSB 

-55to ± 125 


DIGITAL-TO-ANALOG CONVERTERS 




OUTPUT 


OPERATING 

MODEL NO. 

RESOLUTION 

SETTLING 

LINEARITY 

TEMP. RANGE (°C) 



TIME 



DAC-HA10BM 

1 0 bits 

1 .3 psec 

±'72 LSB 

-55to ± 125 

DAC-HA10BM-QL 

1 0 bits 

1 .3 psec 

± '72 LSB 

-55 to ± 125 

DAC-HA12BM 

12 bits 

5 psec 

± '72 LSB 

-55 to ± 125 

DAC-HA12BM-QL 

12 bits 

5 psec 

± '72 LSB 

-55to ± 125 

DAC-HA14BM 

14 bits 

7 psec 

± 1 LSB 

-55 to ± 125 

DAC-HA14BM-QL 

1 4 bits 

7 psec 

± 1 LSB 

-55to ± 125 

DAC-HF8BMM 

8 bits 

25 nsec 

± '72 LSB 

-55 to ± 125 

DAC-HF8BMM-QL 

8 bits 

25 nsec 

± '72 LSB 

-55 to ± 125 

DAC-HF10BMM 

1 0 bits 

25 nsec 

± '72 LSB 

-55 to ± 125 

DAC-HF10BMM-QL 

10 bits 

25 nsec 

± '72LSB 

- 55 to ± 1 25 
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SAMPLE-HOLD AMPLIFIERS 





ACQUISITION 

HOLD-MODE 

OPERATING 

LU 

MODEL NO. 

ACCURACY 

TIME 

DROOP 

TEMP. RANGE (°C) 

o 

SHM-lC-1 

0.01% 

5 |xsec 

50^JlV/msec 

Oto + 70 


SHM-IC-1M 

0.01% 

5 |xsec 

50|j.V/msec 

-55 to + 125 

LL 

SHM-LM-2 

0.01% 

6 (xsec 

200|a.V/msec 

0 to + 70 


SHM-LM-2M 

0.01% 

6 fjLSec 

200(iV/msec 

-55 to + 125 

uj 

SHM-HUMC 

0.1% 

25 nsec 

50|xV/>sec 

0 to + 70 


SHM-HUMR 

0.1% 

25 nsec 

50|jLV/fjLsec 

- 25 to 4- 85 


SHM-6MC 

0.01% 

1 |xsec 

10|xV/(jLsec 

0 to -t- 70 


SHM-6MR 

0.01% 

1 |xsec 

1 0|i.V/|a.sec 

- 25 to 4- 85 


SHM-7MC 

0.1% 

40 nsec 

100|jlV iJLsec 

0 to 70 


SHM-7MR 

0.1% 

40 nsec 

1 0OfiV iJLsec 

-25 to 4- 85 

NEW 

SHM-9MC 

0.01% 

6 jxsec 

0.2 mV mS 

0 to + 70 

NEW 

SHM-9MR 

0.01% 

6 |xsec 

0.2 mV mS 

- 25 to + 85 

~o new 

SHM-20C 

0.01% 

1 |xsec 

0.08 IJ.V ^lS 

Oto + 70 

new 

SHM-20M 

0.01% 

1 fxsec 

0.08|xV|xS 

-55 to + 125 

n new 

SHM-4860MC 

0.01% 

200 nsec 

0.5 IJ.VVS 

Oto + 70 

NEW 

SHM-4860MR 

0.01% 

200 nsec 

0.5 [i.V |jlS 

- 25 to ^ 85 



ANALOG MULTIPLEXERS 





INPUT 

ACCESS 

CHANNEL 

OPERATING 


MODEL NO. 

CHANNELS 

TIME 

ON RESISTANCE 

TEMP. RANGE (‘’C) 


MV-808 

8 Single-Ended 

350 nsec' 

250n 

0 to 4- 70 


MV-808M 

8 Single-Ended 

350 nsec 

25012 

-55 to + 125 


MV- 1606 

16 Single-Ended 

300 nsec 

27012 

Oto 4 70 


MV-1606M 

16 Single-Ended 

300 nsec 

27012 

-55 to 4 125 


MVD-409 

4 Differential 

350 nsec 

25012 

0 to 4 70 


MVD-409M 

4 Differential 

350 nsec 

25012 

-55 to 4 125 


MVD-807 

8 Differential 

300 nsec 

27012 

Oto 4 70 


MVD-807M 

8 Differential 

300 nsec 

27012 

-55 to 4 125 


MX-808 

8 Single-Ended 

500 nsec 

1.5kl2 

Oto 4 70 


MX-808M 

8 Single-Ended 

500 nsec 

1.5kl2 

-55 to 4 125 


MX-818C 

8 Single-Ended or 

1 25 nsec 

75012 

0 to 4 70 



4 Differential 





MX-818M 

8 Single- Ended or 

1 25 nsec 

75012 

-55 to 4 125 



4 Differential 





MX- 1606 

16 Single-Ended 

500 nsec 

1 .5kl2 

Oto 4 70 


MX-1606M 

16 Single-Ended 

500 nsec 

1.5kl2 

-55 to 4 125 


MX-1616C 

16 Single-Ended 

1 50 nsec 

75012 

0 to 4 70 



8 Differential 





MX-1616M 

16 Single-Ended 

1 50 nsec 

75012 

-55 to 4 125 



8 Differential 





MXD-409 

4 Diffentia! 

500 nsec 

1.5kl2 

Oto 4 70 


MXD-409M 

4 Differential 

500 nsec 

1.5kl2 

-55 to 4 125 


MXD-807 

8 Differential 

500 nsec 

1.5kl2 

0 to 4 70 


MXD-807M 

8 Differential 

500 nsec 

1 .5kl2 

-55 to 4 125 


OPERATIONAL AMPLIFIERS 


MODEL NO. 

INPUT OFFSET 
VOLTAGE 

GAIN BANDWIDTH 

OUTPUT 

OPERATING 
TEMP. RANGE (°C) 

AM-41 0-2C 

1.5 mV 

18 MHz 

± 1 1 V (a 8 mA 

Oto + 70 

AM-41 0-2M 

1 mV 

18 MHz 

± 12V (5 10 mA 

-55 to + 125 

AM-41 1-2C 

1 .5 mV 

50 MHz 

± 11V (a 8 mA 

0 to + 70 

AM-41 1-2M 

1 mV 

60 MHz 

r 12V @ 10 mA 

-55 to + 125 

AM-427-A 

100 hlV 

5 MHz 

4 1 1V @ 18 mA 

- 25 to + 85 

AM-427-B 

25 ^V 

5 MHz 

± 11V-(a 18 mA 

— 25 to + 85 

AM-427-M 

100 ^iLV 

5 MHz 

± 1 1 V 18 mA 

-55to + 125 

AM-430A 

75 |jlV 

2.5 MHz 

± 10V (a 18mA 

0 to + 70 

AM-430B 

25 |xV 

2.5 MHz 

4 10V (a 18mA 

Oto + 70 

AM-430M 

75 |xV 

2.5 MHz 

4 10V ^ 25 mA 

-55 to + 125 

AM-450-2 

4 mV 

12 MHz 

4 10V 10 mA 

0 to 70 

AM-450-2M 

4 mV 

12 MHz 

4 10V Ca 10 mA 

-55 to + 125 

AM-452-2 

5 mV 

20 MHz 

4 10V ^ 10 mA 

Oto + 70 

AM-452-2M 

5 mV 

20 MHz 

4 10V (5 10 mA 

-55to -h 125 

AM-453-2 

4 mV 

10 MHz 

4 12V (a 20 mA 

-55to + 125 

AM-453-2M 

4 mV 

10 MHz 

4 12V (a 20 mA 

-55 to + 125 

AM-460-2 

3 mV 

12 MHz 

4 10V (a 10 mA 

Oto + 70 

AM-460-2M 

3 mV 

12 MHz 

4 lOV^ 10 mA 

-55to 125 

AM-462-2 

3 mV 

100 MHz 

4 10V (a 10mA 

0 to + 70 

AM-462-2M 

3 mV 

100 MHz 

4 10V (5 10 mA 

-55 to + 125 

AM-464-2 

6 mV 

4 MHz 

4 35V (a 10 mA 

Oto + 70 


DATEL 1 1 CABOT BOULEVARD, MANSFIELD MA 02048/TEL. (617) 339-9341 /TWX 710-346-1953/TLX 951340 


2864 


© IC MASTER 1984 



NEW 

NEW 

NEW 

NEW 


NEW 

NEW 

NEW 


NEW 


OPERATIONAL AMPLIFIERS 



INPUT OFFSET 



OPERATING 

MODEL NO. 

VOLTAGE 

GAIN BANDWIDTH 

OUTPUT 

TEMP. RANGE (°C) 

AM-464-2M 

4 mV 

4 MHz 

± 35V Cf/ 12 mA 

-55to + 125 

AM-470-2C 

5 mV 

1 MHz 

± 12V 10 mA 

Oto -h 70 

AM-470-2M 

3 mV 

1 MHz 

± 12V (f( 10 mA 

-55 to + 125 

AM-490-2A 

20 fiV 

3 MHz 

± 10V 7 mA 

0 to -h 70 

AM-490-2B 

20 |jlV 

3 MHz 

± 1 0V (a 7 mA 

Oto + 70 

AM-490-2C 

20 ulV 

3 MHz 

± 10V Ln 7 mA 

0 to -h 70 

AM-490- 2M 

20 M-V 

3 MHz 

± 1 0V (a 7 mA 

-55tO -h 125 

AM-500GC 

3 mV 

130 MHz 

± 10V 50 mA 

Oto -h 70 

AM-500MC 

3 mV 

130 MHz 

± 10V 50 mA 

Oto - 1 - 70 

AM-500MR 

3 mV 

130 MHz 

± 10V 50 mA 

- 25 to -t- 85 

AM-1435MC 

5 mV 

1000 MHz 

± 7V (d '14 mA 

0 to 70 

AM-1435MR 

5 mV 

1000 MHz 

± 7V (a 1 4 mA 

-25 to + 85 

AM-7650- 1 

5(jlV 

2 MHz 

± 4.7V 

0 to - 1 - 70 

AM-7650-2 

5[xV 

2 MHz 

± 4.7V 

0 to 70 



DIGITALLY PROGRAMMABLE INSTRUMENTATION AMPLIFIERS 




SETTLING 


OPERATING 

MODEL NO. 

GAIN RANGE 

TIME 

OUTPUT 

TEMP. RANGE (X) 

AM-542MC 

1 to 1024 

1 50 |xsec 

±10.5V('a 5 mA 

0 to 70 

AM-542MR 

1 to 1024 

1 50 fisec 

±10.5V('<-/ 5 mA 

- 25 to + 85 

AM-543MC 

1 to 128 

6 |xsec 

± 1 1 V fa 1 mA 

0 to 70 

AM-543MR 

1 to 128 

6 |j.sec 

± 1 1 V 1 mA 

-25 to -h 85 


PROGRAMMABLE GAIN INSTRUMENTATION AMPLIFIERS 




SETTLING 


OPERATING 

MODEL NO. 

GAIN RANGE 

TIME 

OUTPUT 

TEMP. RANGE (°C) 

AM-551 MC 

1 to 1000 

2 (i-sec 

± 1 1 V r(( 5 mA 

Oto + 70 

AM-551 MR 

1 to 1000 

2 ixsec 

±11V (a 5 mA 

-25 to + 85 

AM-551 MC 

1 to 1000 

2 p.sec 

± 1 1 V 5 mA 

Oto + 70 


DATA ACQUISITION SUBSYSTEMS 





THROUGHOUT 

OPERATING 

MODEL NO. 

RESOLUTION 

INPUT CHANNELS 

RATE 

TEMP. RANGE <X) 

DAS-952R 

8 bits 

16 Single-Ended 

17kHZ 

-25 to + 85 

HDAS-8MC 

1 2 bits 

8 Differental 

50 kHZ 

Oto 4 - 70 

HDAS-8MR 

12 bits 

8 Differential 

50 kHZ 

- 25 to + 85 

HDAS-16MC 

1 2 bits 

16 Single-Ended 

50 kHZ 

0 to + 70 

HDAS-16MR 

1 2 bits 

16 Single-Ended 

50 kHZ 

- 25 to -h 85 


VOLTAGE TO FREQUENCY CONVERTERS 




OUTPUT 

GAIN 

OPERATING 

MODEL NO. 

LINEARITY 

RANGE 

TEMPCO 

TEMP. RANGE (°C) 

VFQ-1C 

0.05% 

10 kHz to 100 kHz 

40 ppm/°C 

0 to -4 70 

VFQ-1R 

0.05% 

10 kHz to 100 kHz 

40 ppm/°C 

- 25 to + 85 

VFQ-2C 

0.01% 

10 kHz to 100 kHz 

40 ppm/°C 

0 to -4 70 

VFQ-3C 

0.25% 

10 kHz to 100 kHz 

40 ppm/'C 

0 to -4 70 


ACTIVE FILTERS 



FREQUENCY 

Fc 

n 

OPERATING 

MODEL NO. 

RANGE 

ACCURACY 

RANGE 

TEMP. RANGE (°C) 

FLT-U2 

0.01 Hz to 200 kHZ 

± 5% 

0.1 to 1000 

0 to ^ 70 

FLT-U2M 

0.01 Hz to 200 kHZ 

±5% 

0.1 to 1000 

-55 to 4- 125 


MONOLITHIC VOLTAGE CONVERTER 



INPUT 

INPUT 

OUTPUT 

OPERATING 

MODEL NO. 

VOLTAGE RANGE 

CURRENT 

VOLTAGE RANGE 

TEMP. RANGE (X) 

VI-7660 

+ 1.5V to + 10.0V 

500 fxA 

-1.5V to -10.0V 

0 to + 70 
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Date! 


Harris Semiconductor 


HI-200 

Dual SPST CMOS Analog Switch 


FEATURES 

• ANALOG VOLTAGE RANGE 

i15V 

• ANALOG CURRENT RANGE 

80mA 

• TURN-ON TIME 

240ns 

• LOWRqn 

55n 

• LOW POWER DISSIPATION 

15mW 

• TTL/CMOS COMPATIBLE 


APPLICATIONS 

• HIGH FREQUENCY ANALOG SWITCHING 


• SAMPLE AND HOLD CIRCUITS 


• DIGITAL FILTERS 


• OP AMP GAIN SWITCHING NETWORKS 


PINOUT 


DESCRIPTION 


HI-200 is a monolithic device comprising two independently 
selectable SPST switches which feature fast switching speeds 
(290ns) combined with low power dissipation (15mW at 250C). 
Each switch provides low "ON" resistance operation for input 
signal voltages up to the supply rails and for signal currents 
up to 80mA. Employing Dielectric Isolation and CMOS process- 
ing, HI-200 operates without any applications problems in- 
duced by latch-up or SCR mode phenomena. 

All devices provide break-before-make switching and are TTL 
and CMOS compatible for maximum application versatility. 
HI-200 is an ideal component for use in high frequency analog 
switching. Typical applications include signal path switching, 
sample and hold circuit, digital filters,and op amp gain switching 
networks. 

HI-200 is available in DIP and metal (TO- 100) cans. HI -200-2 
is specified from -550C to +1250C while HI-200-5 operates 
from OOC to +750C. HI-200 is functionally and pin compatible 
with other available "200 series" switches. 


FUNCTIONAL DIAGRAM 




SWITCH OPEN 
FOR LOGIC HIGH 


SI 



281 















SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 



Supply Voltage 

44V (±22) 

Total Power Dissipation* 450mW 

Vref to Ground 

+20V, -5V 

Operating Temperature 

Digital Input Voltage: 

+VSupply +4V 

HI-200-2 -550Cto+1250C 


■^Supply “^V 

HI -200-4 -20OCto+85OC 

Analog Input Voltage (One Switch) 

+VSuDply +2.0V 

HI-200-5 0OCto+75OC 


“VSupply '2.0V 

Storage Temperature -650C to +150OC 



♦Derate 6mW/0C Above Ta = 750C 


ELECTRICAL CHARACTERISTICS 

Unless Otherwise Specified 

Supplies = +15V, -ISV; Vrep = Open; VAH^Logic Level High) =2.4V VAL(Logic Level Low) = +0.8V 
For Test Conditions, consult Performance Characteristics 


HI -200-2 
-55°Cto+125°C 


Hi -200-5 ** 
QOC to + 75 OC 


PARAMETER 

TEMP. 

MIN. 

1 TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

ANALOG SWITCH CHARACTERISTICS 

Vs, Analog Signal Range 

Full 

-15 


+15 

-15 


+15 

V 

Ron. On Resistance (Note 1) 

+ 25 OC 


1 55 

70 


55 

80 

fi 

Full 


1 80 

100 


72 

100 

n 

IS(0FF)> Off Input Leakage Current 

+ 25 OC 


1 



1 


nA 

(Note 6) 

Full 


100 

500 


10 

500 

nA 

Id (OFF). Off Output Leakage Current 

i + 25 OC 


1 



1 


nA 

(Note 6} 

Full 


100 

500 


10 

500 

nA 

Id(oN). On Leakage Current (Note 6) 

+ 25 OC 


.02 



.02 


nA 

Full 


6 

[ 

500 


6 

500 

nA 

DIGITAL INPUT CHARACTERISTICS 

Val. Input Low Threshold 

Full 


i 

0.8 



0.8 

V 

Vah. Input High Threshold 

Full 

2.4 



2.4 



V 

Ia. Input Leakage Current (High or Low) (Note 2) 

Full 


I 

1.0 



1.0 



SWITCHING CHARACTERISTICS 
tOPEN> Break - Before Make Delay (Note 3) 
tQ„, Switch on Time 
tflff. Switch off Time 
"Off Isolation" (Note 4) 

Cs (OFF), Input Switch Capacitance 
Co (OFF). 

Output Switch Capacitance 

^D(ON). 

C/v, Digital Input Capacitance 

Cos (OFF). Drain-To-Source Capacitance 

POWER REQUIREMENTS (Note 5) 

Pq, Power Dissipation 

I'*', Current 
r, Current 


NOTES; 1 - VqUT" trIOV lQ^J-r = 1mA 4. = +5V, R l = 1 Kj2 , = 1 0pF, Vg = 3VRMS, 

2. Digital Inputs Are MOS Gates - Typical Leakage is f = JOOkHz 

Less Than 1 nA 5. V - = +3V or V - = OV For Both Switches 

3 - = 40V 

6. Refer to leakage current measurement diagram 
on page (3-8) 

Note: HI-200-4 has same specifications as HI-200-5 over the temperature range -20^0 to +850C. 


60 

2.0 

2.0 


60 

0.5 

2.0 

0.5 

2.0 

V^= +5V, R 

L = 1KJ2, Cl = lopF, Vg = a 

f = lOOkHz 



= +3V or = OV For Both Switches 
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Harris Semiconductor 



Harris semiconauctor 


HI-201 

auail SPST CMOS 
Analog Switch 


FEATURES 

• ANALOG VOLTAGE RANGE 

±15V 

• ANALOG CURRENT RANGE 

80mA 

• TURN-ON TIME 

185ns 

• LOW Ron 

55 

• LOW POWER DISSIPATION 

15mW 

• TTL/CMOS COMPATIBLE 


APPLICATIONS 

• HIGH FREQUENCY ANALOG SWITCHING 


* SAMPLE AND HOLD CIRCUITS 


• DIGITAL FILTERS 


• OP AMP GAIN SWiTpHiNG NETWORKS 


PIN OUT 


DESCRIPTION 


Ht-201 is a monolithic device comprising four independently 
selectable SPST switches which feature fast switching speeds 
(185ns) combined with low power dissipation {15mW at 250C). 
Each switch provides low "ON" resistance operation for input 
signal voltages up to the supply rails and for signal currents up 
to 80mA. Employing Dielectric Isolation and CMOS processing, 
HI-201 operates without any applications problems induced 
by latch-up or SCR-mode phenomena. 

All devices provide break-before-make switching and are TTL 
and CMOS compatible for maximum application versatility. 
HI-201 is an ideal component for use in high frequency analog 
switching. Typical applications include signal path switching, 
sample and hold circuit, digital filters,and op amp gain switching 
networks. 


Hl'201 is available in a 16 lead dual-in-line package. HI-201-2 
is specified from -BB^C to +125^0 while HI-201-5 operates 
from O^C to +75°C. HI-201 is functionally and pin compatible 
with other available "200 series" switches. 


FUNCTIONAL DIAGRAM 















SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 



Supply Voltage 

44V (+22) 

Total Power Dissipation* 450mW 

Vref to Ground 

+20V, -5V 

Operating Temperature 

Digital Input Voltage; 

+Vsupply +4V 

Hi-200-2 - 550 c to +1 250 c 


“^Supply “4V 

HI-200-4 -20OCto+85OC 

Analog Input Voltage (One Switch) 

+^Supply +2.0 V 

HI-200-5 0OCto+75OC 


-VSupply -2.0V 

Storage Temperature -BB^C to +150OC 



^Derate 6mW/0C Above Ta = 75°C 


ELECTRICAL CHARACTERISTICS 

Unless Otherwise Specified 

Supplies = +15V, -ISV; VREF~0P6n; (Logic Level High) = 2.4 V V^L^Logic Level Low) = +0,8V 
For Test Conditions, consult Performance Characteristics 


PARAMETER 

ANALOG SWITCH CHARACTERISTICS 
Vs, Analog Signal Range 

R0N> Un Resistance (Note 1) 


IS(OFF). Off Input Leakage Current 
(Note 6) 

l[)(OFF)> Off Output Leakage Current 
(Note 6) 

lo(oN)' On Leakage Current (Note 6) 


DIGITAL INPUT CHARACTERISTICS 
Val> Input Low Threshold 
Van. Input High Threshold 

IA, Input Leakage Current (High or Low) (Note 2) 

SWITCHING CHARACTERISTICS 

toPEN> Break - Before Make Delay (Note 3) 

tgp. Switch on Time 

toff. Switch off Time 

"Off Isolation" (Note 4) 

Cs (0FF)< Input Switch Capacitance 

Co (OFF). 

Output Switch Capacitance 

Cd(ON), 

Ca, Digital Input Capacitance 

Cos (OFF). Drain-To-Source Capacitance 

POWER REQUIREMENTS (Note 5) 

Pq. Power Dissipation 

I'*', Current 
r. Current 


HI-200-2 
-55°C to+1250C 


HI-200-5 ** 
O^C to +75°C 


MIN. 

TYP. 

MAX. MIN. 

TYP. 

MAX. 

UNITS 

-15 


+15 -15 


+15 

1 

V 


55 

70 

55 

80 

fi 


80 

100 

72 

100 

n 


1 


1 


nA 


100 

500 

10 

500 

nA 


1 


1 


nA 


100 

500 

10 

500 

nA 


.02 


.02 


nA 


6 

500 

6 

500 

nA 



0.8 


0.8 

V 

2.4 


2.4 



V 


1 

! 1-0 


1.0 



NOTES; 1. 

2. Digital Inputs Are MOS Gatos - Typical Leakage is 
Less Than 1 nA 

3. Vau = 4.0V 


4. V^= +5V, Rl= 1KS2, Cl= lOpF, Vg = 3VRMS, 
f = lOOkHz 

5. = +3V or = OV For Both Switches 

6. Refer to leakage current measurement diagram 
on page (3-8) 


** Note; HI-200-4 has same specifications as HI-200-5 over the temperature range -20®C to + 85 OC. 
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Harris Semiconductor 


fQ 



HI-201 

Quad SPST CMOS 
Analog Swi 


FEATURES 

• ANALOG VOLTAGE RANGE 

+15V 

• ANALOG CURRENT RANGE 

80mA 

• TURN-ON TIME 

185ns 

• LOW Ron 

55 n 

• LOW POWER DISSIPATION 

15mW 

• TTL/CMOS COMPATIBLE 


1 APPLICATIONS 

• HIGH FREQUENCY ANALOG SWITCHING 


• SAMPLE AND HOLD CIRCUITS 


• DIGITAL FILTERS 


• OP AMP GAIN SWITCHING NETWORKS 


PIN OUT 


DESCRIPTION 


HI-201 is a monolithic device comprising four independently 
selectable SPST switches which feature fast switching speeds 
(185ns) combined with low power dissipation (15mW at 25^0. 
Each switch provides low "ON" resistance operation for input 
signal voltages up to the supply rails and for signal currents up 
to 80mA. Employing Dielectric Isolation and CMOS processing, 
HI-201 operates without any applications problems induced 
by latch-up or SCR-mode phenomena. 

All devices provide break-before-make switching and are TTL 
and CMOS compatible for maximum application versatility. 
HI-201 is an ideal component for use in high frequency analog 
switching. Typical applications include signal path switching, 
sample and hold circuit, digital filter^and op amp gain switching 
networks. 


HI-201 is available in a 16 lead dual-in-line package. HI-201-2 
is specified from -550C to +125^0 while HI-201-5 operates 
from O^C to +75^0. HI-201 is functionally and pin compatible 
with other available "200 series" switches. 


FUNCTIONAL DIAGRAM 













SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 




Supply Voltage Between Pins 4 and 13 

44V (±22) 

Total Power Dissipation* 

750mW 

Vref to Ground 

+20V, -5V 

Operating Temperature 


Digital Input Voltage: 

^Supply!'*’) ■*'4V 

HI-201-2 

-55oCto+1250C 


^Supply!') 

HI-201-4 

-20OCto+85oc 

Analog Input Voltage (One Switch) 

■*"^Supply +2.0 V 

HI-201-5 

OOC to +750C 


“^Supply -2.0V 

Storage Temperature 

-65oCto+150OC 



*Derate 8 mW/°C Above Ta = 

+750C 


ELECTRICAL CHARACTERISTICS 

Unless Otherwise Specified 

Supplies = +15V, -15V; Vp£p = Open; (Logic Level High) = 2.4V V^|_ (Logic Level Low) = +0.8V 
For Test Conditions, consult Performance Characteristics 


PARAMETER 

ANALOG SWITCH CHARACTERISTICS 
V 3 , Analog Signal Range 

Ron. On Resistance (Note 1) 


HI-201-2 

-55°C to+125°C 
nTI TYP. 1 MAX. 


HI-201-5 ** 

0°C to +75°C 
. 1 TYP. 1 MAX. 


IS(OFF). Off Input Leakage Current 

(Note 6) 

lO(OFF). Off Output Leakage Current 

(Note 6) 

*D(ON)' On Leakage Current (Note 6) 


DIGITAL INPUT CHARACTERISTICS 

Val. Input Low Threshold 

Vah. Input High Threshold 

Ia, Input Leakage Current (High or Low) (Note 2) 

Full 

Full 

Full 

1 

2.4 


0.8 

1.0 

1 

2.4 

0.8 

1.0 

V 

V 

SWITCHING CHARACTERISTICS 








tOPEN. Break - Before Make Delay (Note 3) 

+ 25 OC 


30 

1 


30 


ns 

ton , Switch ON Time 

+25®C 


185 

500 

185 


ns 

toff , Switch OFF Time 

+ 25 OC 


220 

500 

220 


ns 

"Off Isolation" (Note 4) 

+25°C 


80 


80 


dB 

Cs (OFF). Input Switch Capacitance 

+ 25 OC 


5.5 


5.5 

i 

pF 

Co (OFF). I 

+ 25 OC 


5.5 


5.5 


pF 

Output Switch Capacitance 








Cd(ON) 

+ 25 OC 


n 


11 


pF 

Ca. Digital Input Capacitance 

+ 25 OC 


5 


5 


pF 


Cos (OFF). Drain-To-Source Capacitance 

POWER REQUIREMENTS (Note 5) 

Pq, Power Dissipation 

1 + , Current (Pin 13) 

I- Current (Pin 4) 


NOTES: 1. VQyT-=+10V ‘qUT " 

2. Digital Inputs Are MOS Gates - Typical Leakage is 
Less Than 1 n A 

3. V Au. = 4.0V 


0.5 

Q.5 


15 

15 


60 


60 

0.5 

0.5 


2.0 


2.0 

0.5 

0.5 


2.0 


2.0 

. = 5V, Rl = 1 kJ2, 

= lOpF. Vg = 3V 


5. V^ = +3V or V^ = OV For all Switches 

6. Refer to leakage current measurement diagram 
on page (3-14) 


Note: HI-201 -4 has same specifications as HI-201 -5 over the temperature range -20°C to +85°C. 
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^ HARRIS 

HI-201HS 

Preliminary 

High Speed Quad SPST 
CMOS Analog Switch 


FEATURES 

• ANALOG VOLTAGE RANGE 

±15V 

• ANALOG CURRENT RANGE 

80mA 

• TURN-ON TIME 

30ns 

• LOW Roi\| 

son 

• LOW POWER DISSIPATION 

120mW 

• TTL COMPATIBLE 


• LOW CHARGE INJECTION 

lOpC 

APPLICATIONS 

• HIGH FREQUENCY ANALOG SWITCHING 


• SAMPLE AND HOLD CIRCUITS 


• DIGITAL FILTERS 


• OP AMP GAIN SWITCHING NETWORKS 


PIN OUT 


DESCRIPTION 


The Harris H 1-201 HS is a monolithic CMOS analog switch 
featuring very fast switching speeds and low ON resistance. 
The device consists of four independently selectable SPST 
switches and is identical in pinout to the HI-201 quad switch. 

Fabricated using the Harris dielectric isolation technology, this 
TTL compatible device offers improved performance over 
previously available CMOS analog switches. Featuring switching 
speeds of 50ns max., low ON resistance of 50S2max., and wide 
analog signal range of i15V, the HI-201HS is designed for any 
application where improved switching performance, particularly 
switching speed, is required. 

The Hi-201HS is available in a 16 lead dual-in-line package. 
The HI-201HS-2 is specified for the temperature range of 
-550C to +1250C and the Ht-201HS-5 operates from O^C to 
+750C. 


FUNCTIONAL DIAGRAM 


OUT 4 7 

A4 8 


Top View 



TYPICAL SWITCH 





SWITCH OPEN 
FOR LOGIC HIGH 



28 
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SPECIFICATIONS 


SB 


ABSOLUTE MAXIMUM RATINGS 

(Note 1) 



Supply Voltage Betvveen Pins 4 and 13 

+36V 

Total Power Dissipation* 
Operating Temperature 

750mW 

Digital Input Voltage: 

VSupply(+) +4V 

HI-201HS-2 

-550Ct0+1250C 


VSupply(-) -4V 

H 1-201 HS-4 

-200C to+850C 

Analog Input Voltage (One Switch) 

■^VSupply +2.0V 

HI-201HS-5 

0OCto+75OC 


“^Supply "2.0V 

Storage Temperature 

-65OCto+150OC 



*Derate 8mW/0C Above Ta = 

+750C 



ELECTRICAL CHARACTERISTICS Unless Otherwise Specified, Supplies = +15\/, -15V; Vah (Logic Level High) = 5.0V; 

Val (Logic Level Low) =+0.8 V 


PARAMETER 

TEMP. 

HI-201HS-2 

HI-201HS-5 

UNITS 

MIN. 

TYP. 

MAX. 

ANALOG SWITCH CHARACTERISTICS 






Vs, Analog Signal Range 

Full 

-15 


+15 

V 

RqN- On Resistance (Note 2) 

+250C 


30 

50 

il 


Full 



75 

n 

IS(OFF), Off Input Leakaoe Current 

+250C 


3 

1 0 

nA 


Full 



100 

nA 

ID(OFF). Off Output Leakage Current 

+250C 


.3 

10 

nA 


Full 



100 

nA 

lO(ON). On Leakage Current 

+250C 


.1 

10 

nA 


Full 



100 

nA 

DIGITAL INPUT CHARACTERISTICS 






Val, Input Low Threshold 

Full 



0.8 

V 

Vah, Input High Threshold 

+250C 

2.0 



V 


Full 

2.4 



V 

IAL, Input Leakage Current (Low) 

Full 



500 

aa 

IAH, Input Leakage Current (High) 

Full. 



40 

M 

SWITCHING CHARACTERISTICS 






tON, Switch ON Time (Note 3) 

+250C 


30 

50 

ns 

10FF, Switch OFF Time (Note 3) 

+250C 


40 

50 

ns 

"Off Isolation" (Note 4) 

+250C 


72 


dB 

Crosstalk (Note 5) 

+250C 


86 


dB 

Charge Injection (Note 6) 

+250C 


10 


pC 

CS(OFF), Input Switch Capacitance 

+250C 


10 


pF 

Cd(OFF), Output Switch Capacitance 

+250C 


10 


pF 

Cd(ON), 

+250C 


30 


pF 

Ca, Digital Input Capacitance 

+250C 


18 


pF 

Cos(OFF). Orain-to-Source Capacitance 

+250C 


.5 


pF 

POWER REQUIREMENTS (Note 7) 






Pq, Power Dissipation 

+250C 


120 


mW 


Full 



240 

mW 

Currsnt (Pin 13) 

+25*5C 


4.5 


mA 


Full 



10.0 

mA 

1", Current (Pin 4) 

+250C 


3.5 


mA 


Full 



6 

mA 


NOTES; 

1 . Absolute maximum ratings are limiting values, 
applied individually, beyond which the service- 
ability of the circuit may be impaired. Functional 
operability under any of these conditions is not 
necessarily implied. 

2. VOUT = -10V, loUT = ImA 

3. RL= 1k£2,CL = 35pF,V|N = +10V,VA = +5V 


4. VA = 5V,FtL = 1KS2,CL= lOpF, VS = 3 VRMS, 
f = 100kHz 

5. VA = 5V, RL = 1k£2,f = 100kHz, V||\| = 2Vp-p 

6. Cl = lOOOpF, V|H = OV, RiN = 0f2 
<iQ = CLx AVo 

7. Va = 5V or Va = 0 for all switches. 
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HI-300 thru HI-307 

CMOS Analog Switches 


FEATURES 


• ANALOG SIGNAL RANGE {+ 15V SUPPLIES) 

• LOW LEAKAGE (TYP. @2500 

• LOW LEAKAGE (TYP. @ 12500 

• LOW ON RESISTANCE (TYP. @ 2500 

• BREAK-BEFORE-MAKE DELAY (TYP.) 

• CHARGE INJECTION 

• TTL, CMOS COMPATIBLE 

• SYMETRICAL SWITCH ELEMENTS 

• LOW OPERATING POWER 

(TYP. FOR HI-300-303) 


FUNCTIONAL DIAGRAM 


APPLICATIONS 


• SAMPLE AND HOLD i.e. LOW LEAKAGE SWITCHING 

• OP AMP GAIN SWITCHING i.e. LOW ON RESISTANCE 

• PORTABLE. BATTERY OPERATED CIRCUITS 

• LOW LEVEL SWITCHING CIRCUITS 

• DUAL OR SINGLE SUPPLY SYSTEMS 



DESCRIPTION 


The HI-300 through HI-307 series of switches are monolithic devices fab- 
ricated using CMOS technology and the Harris dielectric isolation process. 
These switches feature break-before-make switching, (HI-301, 303,305 
& 307 only) , low and nearly constant ON resistance over the full analog 
signal range, and low power dissipation, (a few milliwatts for the HI-300- 
303, a few hundred microwatts for the HI-304-307). 

The HI-300-303 are TTL compatible and have a logic "0" condition with 
an input less than 0.8V and a logic "1" condition with an input greater 
than 4.0V. The HI-304-307 switches are CMOS compatible and have a 
low state with an input less than 3.5V and a high state with an input 
greater than 11V. (See pinouts for switch conditions with a logic "V'input.) 

Ail the devices are available in a 14 pin epoxy or ceramic DIP. The HI-300, 
301, 304 and .305 are also available in a 10 pin metal can. Each of the 
switch types are available in either the -550C to +1250C or O^C to +75^0 
operating ranges. 


PINOUTS (SWITCH STATES ARE FOR A LOGIC "1" INPUT) 


Section 1 1 for Packaging 



DUAL SPST HI-300 & HI-304 
(TOP VIEWS) 


METAL 
CAN Ql 




SPDT HI-301 & HI-305 
(TOP VIEWS) 


METAL 
CAN D, 


T-nJsz 

I iolNC 



LOGIC 

SWITCH 

0 

1 

OFF 

ON 


♦The substrate and case are 
internally tied to V-. (The 
case should not be used as 
the V- connection, however.) 


LOGIC 

SW 1 

SW2 

0 

1 

OFF 

ON 

ON 

OFF 


♦The substrate and case are 
internally tied to V-. (The 
case should not be used as 
the V- connection, however.) 
































SPECIFICATIONS HI-300 - HI-307 gj 


ABSOLUTE MAXIMUM RATINGS 

Voltage Between Supplies 

(Note 1) 

44V {+22V) 

Total Power Dissipation 


Digital Input Voltage 

V+ +4.0V 

14 Pin Epoxy DIP 

14 Pin Ceramic DIP 

526mW 

588mW 


V--4.0V 

10 Pin Metal Can* 

435mW 

Analog Input Voltage 

V+ 1.5 V 
V-1.5V 

•Derate 6.9mW/0°C Above T/^ = 70®C 

Dperating Temperaturo HI-3XX-2 

-550c to + 1 250c 


HI-3XX-5 

OOCto +7 50 c 


Storage Temperature -SS^C to +150OC 



ELECTRICAL CHARACTERISTICS Unless otherwise specified; Supplies *+15V, -15V; V|N = Logic Input. 

H 1-300-303 : V| |\| - for Logic "1 " = 4V, for Logic "0" * 0.8V 
HI-304-307: V|n - for Logic "1"= 1 1 V, for Logic ”0" = 3.5 V 




- 550 c to +1 250 c 

0OCto+75OC 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

ANALOG SWITCH CHARACTERISTICS 









Analog Signal Range 

Full 

-15 


+15 

-15 


+15 

V 

Ron on Resistance (Note 2) 

+25nC 


35 

50 


35 

50 

SI 


Full 


40 

75 


40 

75 

St 

iSoFF OFF Input Leakage Current (Note 3) 

+250C 


004 

1 


0.04 

5 

nA 


Full 


1 

100 


0.2 

100 

nA 

IDqfF OFF Output Leakage Current (Note 3) 

+ 250 C 


004 

1 


0.04 

5 

nA 


Full 


1 

100 


0.2 

100 

nA 

IDqn ON Leakage Current (Note 4) 

+ 250 C 


003 

1 


0.03 

5 

nA 


Full' 


0.5 

100 


0.2 

100 

nA 

DIGITAL INPUT CHARACTERISTICS 









V|NL Input Low Level * 

Full 



0.8 



0.8 

V 

V|NH Input High Level * 

Full 

4 



4 



V 

V|NL Input Low Level ** 

FuH 



3.5 



3.5 

V 

V|NH Input High Level ** 

Full 

11 



11 



V 

l|NL Input Leakage Current (Low) (Note 5) 

Full 



1 



1 

7*A 

IlNH Input Leakage Current (High) (Note 5) 

Full 



1 



1 

tiA. 

SWITCHING CHARACTERISTICS 









tOPEN Break-Before-Make Delay *** 

+ 250 C 


60 



60 


ns 

tQN Switch On Time* 

+250C 


210 

300 


210 

300 

ns 

tOFF Switch Off Time * 

+250C 


160 

250 


160 

250 

ns 

tQN Switch On Time ** 

+2500 


160 

250 


160 

250 

ns 

tOFF Switch Off Time ** 

+250C 


100 

150 


100 

ISO 

ns 

Off Isolation (Note 6) 

+26<>C 


60 



60 


dB 

Charge Injection (Note 7) 

+2500 


3 



. 3 


mV 

CSqff Input Switch Capacitance 

+250C 


16 



16 


PF 

CDqff Output Switch Capacitance 

+250C 


14 



14 


pF 

COoig Output Switch Capacitance 

+250C 


35 



35 


pF 

C|N (High) Digital Input Capacitance 

+250C 


5 



5 


pF 

C||g (Low) Digital Input Capacitance 

+250C 


5 



5 


pF 

POWER REQUIREMENTS 









1+ Current* (Note 8) 

+250C 


0.09 

0.5 


0.09 

0.5 

mA 


Full 



1 



1 

mA 

1- Current* (Note 8) 

+250C 


0.01 

10 


0.01 

100 

juA 


rifii 



100 




AiA 

1+ Current* (Note 9) 

+250C 


0.01 

10 


0.01 

100 



Full 



100 




/uA 

1- Current* (Note 9) 

+25»C 


0.01 

10 


0.01 

100 



Full 



100 




TtA 

1+ Current** (Note 10) 

+250C 


0.01 

10 


0.01 

100 

liA 


Full 



100 




pA 

1- Current** (Note 10) 

+ 25 nC 


0.01 

10 


0.01 

100 



Full 



100 




juA 

1+ Current** (Note 11) 

+2500 


0.01 

10 


0.01 

100 

jUA 


Full 



100 




ma 

1- Current ** (Note 11) 

+ 250 C 


001 

10 


0.01 

100 

/iA 


Full 



100 

1 



ma 


* HI-300 thru HI-303 Only; ** HI-304 thru HI-307 Only; *** HI-301, HI-303, HI-305, HI-307 Only 
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ELECTRICAL CHARACTERISTICS NOTES: 


1. As with all semiconductors, stresses listed under "Absolute 
Maximum Ratings" may be applied to devices (one at a time) 
without resulting in permanent damage. This is a stress rating 
only. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. The conditions 
listed under "Electrical Characteristics" are the only conditions 
recommended for satisfactory operation. 

2. Vs = i 10V,-louT = -10mA On resistance derived from the 
voltage measured across the switch under the above conditions. 

3. Vs = ±14V,Vq = + 14V. 

4. Vs = Vo=±14V. 

5. The digital inputs are diode protected MOS gates and typical 
leakages of InA or less can be expected. 


6. Vs = IVrms, f = 500kHz, Cl = 15pF, Rl = Ik. 

Cl = CpiXTURE + CpROBE, "Off Isolation" = 20logVS/VD. 

7. Vs = OV, Cl = 10,000pF, Logic Drive = 5V pulse. {HI-300 
-303) Switches are symmetrical; S and D may be interchanged. 

Logic Drive = 15V (HI-304-307) 

8. V|n = 4V (one input) ( all other inputs = OV) 

9. V||g = 0.8V (all inputs). 

10. Vjnj = 15V (all inputs). 

11. V||yj = OV (all inputs). 

12. To drive from DTL/TTL circuits, pull-up resistors to +5V 
supply are recommended. 


TEST CIRCUITS 


SWITCHING TEST CIRCUIT (tON,tOFF) 


SWITCH TYPE 

V|NH 

HI-300 thru HI-303 

HI-304 thru HI-307 

4V 

15V 


BREAK-BEFORE-MAKE TEST CIRCUIT (tBBM) 


SWITCH TYPE 

V|NH 

HI-301, HI-303 

HI-305, HI-307 

5V 

15V 



Vo SWITCH 
OUTPUT 


Vsi'+3V oL 
VS2-+3W S2 


:=r -^GND 0-15V — -iz -±z •±: 


\ RL2 Cl2 J RLI ClI 


III 


LOGIC “1" = SWITCH ON 

LOGIC ViNHl 

'NPUT .50% .60% 

OV — 


SWITCH 

OUTPUT -H^Nk— 


LOGIC "1" = SWITCH ON 
VlNHl 1 


SWITCH 

OUTPUT 


RlI - RL2 = 300fi 
Cl1-Cl2-33pF 
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TYPICAL PERFORMANCE CURVES 


RDS(ON) vs. Vd and 

Rds(on) vs. Vd and 

TEMPERATURE 

POWER SUPPLY VOLTAGE 


Typical delay, rise, fall, settling times, and switching trans 
ients in this circuit. 



Vo-CMAMVOLTAOC (VOLTS 


Vo - tMUM VOLTAOE (VOLTS 


DEVICE POWER DISSIPATION 
VS. SWITCHING FREQUENCY 
SINGLE LOGIC INPUT 



OFF ISOLATION 
VS. FREQUENCY 


It "GEN. oL or C|. is increassd, there will be proportional 
increases In rise and/or fall RC times. 


j■■■■BCS3SCSa 

iSisii: 


1 10 100 IK 10K 100K 

LOGIC SMTCHIIIG FHCQUENCV (Hi} 
iOKOUTYCYCU 


IHIMIMSttiiilllllil 

IHllfliiBBBBi 


•S(OFF) OR Id(OFF) 
VS. TEMPERATURE * 


>D(ON) VS. TEMPERATURE 


BBiBBBS^^Bl 

iBBBBBBBBBr 

BHBBBBBBBI 


BBBBBBBBBBI 
BBBBBBBBBBI 

Ibbbbbbbbf 


* The net leakage into the source or drain is the n-channel leakage minus the p-channel leakage'. This difference can be positive, 
negative, or zero depending on the analog voltage and temperature, and will vary greatly from unit to unit. 


OUTPUT ON CAPACITANCE 
VS. DRAIN VOLTAGE 


DIGITAL INPUT CAPACITANCE 
VS. INPUT VOLTAGE 


BBBBBBBBBB 

mmmmmmmmmm 

iBr 

IBI 






jBBBBBBB 

bS 

B 





lBB9B3flB 

B 

B 

H 

■■BBliH 





mBBSSBi 

iUMfj BBBBBl 

mmmmmmmmr 
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TYPICAL PERFORMANCE CURVES (Continued) 



SWITCHING TIME VS. SWITCHING TIME VS. 

TEMPERATURE TEMPERATURE 

HI-300 thru HI-303 HI-304 thru HI-307 



SWITCHING TIME AND BREAK 

BEFORE MAKE TIME VS. SWITCHING TIME VS. 

POSITIVE SUPPLY VOLTAGE POSITIVE SUPPLY VOLTAGE 

HI-300 thru HI-303 HI-304 thru HI-307 



INPUT SWITCHING THRESHOLD 
VS. POSITIVE SUPPLY VOLTAGE 
HI-300 thru HI-307 




SWITCHING TIME VS. 
NEGATIVE SUPPLY VOLTAGE 
HI-300 thru HI-303 



0 B 10 IS 

V- NEGATIVE SUPPLY (VOLTS) 


SWITCHING TIME VS. 
NEGATIVE SUPPLY VOLTAGE 
HI-304 thru HI-307 



0 5 10 16 

V- NEGATIVE SUPPLY VOLTAGE (V) 
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HI-381/384/ 

387/390 

CMOS Analog Switches 


UJ 

O 

< 

u. 

QC 

UJ 

h* 

Z 


FEATURES 


• ANALOG SIGNAL RANGE (+15V SUPPLIES) 

• LOW LEAKAGE (TYP. @ 2500 

• LOW LEAKAGE (TYP @ 1250C) 

• LOW ON RESISTANCE (TYP. @ 250C) 

• BREAK-BEFORE-MAKE DELAY (TYP.) 

• CHARGE INJECTION 

• TTL COMPATIBLE 

• SYMMETRICAL SWITCH ELEMENTS 

• LOW OPERATING POWER (TYP.) 


FUNCnONAL DIAGRAM 




PUALSPST HI-381 

(TOP VIEWS) 

S2 



METAL 
02 CAN 


LOGIC 

SW1 

SW2 

0 

1 

ON 

OFF 



‘The substrate and case are 
internally tied to V-, (The 
case should not be used as 
the V- connection, however.) 


DUAL DPSTHI-384 

(TOP VIEW) 


APPLICATIONS 


• SAMPLE AND HOLD i.e. LOW LEAKAGE SWITCHING 

• OP AMP GAIN SWITCHING i.e. LOW ON RESISTANCE 

• PORTABLE BATTERY OPERATED CIRCUITS 

• LOW LEVEL SWITCHING CIRCUITS 

• DUAL OR SINGLE SUPPLY SYSTEMS 


PINOUTS (SWITCH STATES ARE FOR A LOGIC "1" INPUT) 


DESCRIPTION 


The HI-381 through HI-390 series of switches are monolithic 
devices fabricated using CMOS technology and the Harris di- 
electric isolation process. These devices are TTL compatible and 
are available in four switching configurations. (See device pinout 
for particular switching function with a logic "1" input.) 

These switches feature low leakage and supply currents, low and 
nearly constant ON resistance over the analog signal range, break- 
before-make switching and low power dissipation. 

The HI-381 and HI -387 switches are available in a 14 pin epoxy 
or ceramic DIP orlO pin metal can. The HI-384 and HI-390 
are available in a 16 pin epoxy or ceramic DIP. Each of the 
individual switch types are available in the -550C to +125°C 
and QOC to +750C operating ranges. 


Section 11 for Packaging 


SPOT HI-387 

(TOP VIEWS) 

D2 


METAL 

CAN 

8)nC 




LOGIC 

SW 1 

SW2 

0 

1 

OFF 

ON 

ON 

OFF 



*The substrate and case are 
internally tied to V-. (The 
case should not be used as 
the V- connection, however.) 


DUAL SPOT HI-390 

(TOP VIEW) 
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SPECIFICATIONS CS 


1 ABSOLUTE MAXIMUM RATINGS (Note 1 ) 



Voltage Between Supplies 

44V (±22) 

Total Power Dissipation 




14 Pin Epoxy DIP 

526mW 

Digital Input Voltage 

V++4.0V 

14 Pin Ceramic DIP 

588mW 


16 Pin Epoxy DIP 

625mW 


V- -4.0V 

16 Pin Ceramic DIP 

685mW 



10 Pin Metal Can* 

435mW 

Analog Input Voltage 

V++1.5V 

*Derate 6.9mW/0C above T/^ = 

70OC 


V--1.5V 

Operating Temperature 




HI-3XX-2 

-550c to + 1 250c 

Storage Temperature Range 

-650C to+150OC 

HI-3XX-5 

OoCto +750C 


ELECTRICAL CHARACTERISITICS Unless otherwise specified; Supplies = +15V, -15V; VIN = Logic Input, 

VI N for logic "1" = 4V, for logic 0 = .8V 




-550C to+1250C 

0OCto+75OC 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

ANALOG SWITCH CHARACTERISTICS 









Analog Signal Range 

FULL 

-15 


+15 

-15 


+15 

V 

R 0 |ij ON Resistance (Note 2) 

+250C 


35 

50 


35 

50 



FULL 


40 

75 


40 

75 

n 

ISoFF off Input Leakage Current (Note 3) 

+250C 


.04 

1 


.04 

5 

nA 


FULL 


1 

100 


0.2 

100 

nA 

IDqff off Output Leakage Current 

+250C 


.04 

1 


.04 

5 

nA 

(Note 3) 

FULL 


1 

100 


0.2 

100 

nA 

IDqn ON Leakage Current (Note 4) 

+250C 


.03 

1 


.03 

5 

nA 


FULL 


0.5 

100 


0.2 

100 

nA 

DIGITAL INPUT CHARACTERISTICS 









V|NL Input Low Level 

FULL 



.8 



.8 

V 

V|NH Input High Level 

FULL 

4 



4 



V 

l|NH Input Leak. Current (High) (Note 5) 

FULL 



1 



1 

fiA 

l|NL Input Leak. Current (Low) (Note 5) 

FULL 



1 



1 

/jA 

SWITCHING CHARACTERISTICS 









(HI -387/ 









t0PEN> Break-Before Make Delay 390 only) 

+250C 


60 



60 


ns 

tON. Switch ON Time 

+250C 


210 

300 


210 

300 

ns 

tOFF. Switch OFF Time 

+250C 


160 

250 


160 

250 

ns 

OFF Isolation (Note 6) 

+250C 


60 



60 


dB 

Charge Injection (Note 7) 

+250C 


3 



3 


mV 

CSqpf Input Switch Capacitance 

+250C 


16 



16 


pF 

CDqff Output Switch Capacitance 

+250C 


14 



14 


pF 

CDqm Output Switch Capacitance| 

+250C 


35 



35 


pF 

C||\| (High) Digital Input Capacitance 

+250C 


5 



5 


pF 

CfN (Low) Digital Input Capacitance 

+250C 


5 



5 


pF 

POWER REQUIREMENTS 









1+ Current (Note 8) 

+250C 


.09 

.5 


.09 

.5 

mA 


FULL 



1 



1 

mA 

1- Current (Note 8) 

+250C 


.01 

10 


.01 

100 

mA 


FULL 



100 




fia 

1+ Current (Note 9) 

+250C 


.01 

10 


.01 

100 

/jA 


FULL 



100 




ma 

1- Current (Note 9) 

+250C 


.01 

10 


.01 

100 

jiA 


FULL 



100 




pA 
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ELECTRICAL CHARACTERISTICS NOTES : 

1. As with all semiconductors, stresses listed under "Absolute 
Maximum Ratings" may be applied to devices (one at a time) 
without resulting in permanent damage. This is a stress rating 
only. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. The conditions 
listed under "Electrical Characteristics" are the only conditions 
recommended for satisfactory operation. 

2. Vs = i 10V, I OUT ~ -10mA on resistance derived from the 
voltage measured across the switch under the above conditions. 

3. Vs=±14V,Vo= + 14V. 

4. Vs = Vd=±14V. 


SB 


5. The digital inputs are diode protected MOS gates and typical 
leakages of InA or less can be expected. 

6. Vs = 1VRMS,f = 500kHz,CL = 15pF,RL = 1k, 

Cl = CpiXTU RE + CpROBE , "Qff isolation" = 20fog Vs/Vg • 

7. Vs = OV, Cl = 10,0O0pF, Logic Drive = 5V pulse. Switches 
are symmetrical; S and D may be interchanged. 

8. V|N = 4V. (one input) (all other inputs = 0) 



9. V|n = 0.8V. (all inputs) 


10. To drive from DTL/TTL circuits, pull-up resistors to +5V 
Supply are recommended. 


Tm CIRCUITS 


SWITCHING TEST CIRCUIT (tQN. tOFP) BREAK-BEFORE-MAKE TEST CIRCUIT (tBBM) 


SWITCH TYPE 

V|NH 

HI-387andHI-390 

5V 


SWITCH TYPE 

V||\|H 

HI-381 thru HI-390 

5V 



LOGIC "1" = SWITCH ON* 


LOGIC 


V|NH . 

|50%, 1 

.50% 

INPUT 





SWITCH 



1 

\io% 

OUTPUT 


1 

1 

1 j 

1 


— )*ON 


^Inverted logic for HI-381 



LOGIC LOGIC "1" SWITCH ON 

input v,nh 

OV — 


RL1 = RL2 = 300fi 
ClI =CL2 = 33pF 






SWITCH 

OUTPUT 


V l\ 


50%! 


tBBM . 


. OUT 2 


'50% 


-tBBM 
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TYPICAL PERFORMANCE CURVES 




RdS(ON) vs. Vd and 
TEMPERATURE 



Vd - DRAIN VOLTAGE (VOLTS) 


DEVICE POWER DISSIPATION 
VS. SWITCHING FREQUENCY 
SINGLE LOGIC INPUT 



*^DS<ON) VS. Vq and 
POWER SUPPLY VOLTAGE 



Vd - DRAIN VOLTAGE (VOLTS) 


OFF ISOLATION 
VS. FREQUENCY 



105 106 lOT 108 

f - FREQUENCY (Hz) 


ISoFF OR lOoFF VS. TEMPERATURE* 


•don vs. temperature* 



T- TEMPERATURE - oc 



T - temperature (OC) 


* The net leakage into the source or drain is the n-channel leakage minus the p-channel leakage. This difference can be positive, 
negative, or zero depending on the analog voltage and temperature, and iwill vary greatly from unit to unit. 


OUTPUT ON CAPACITANCE 
VS. DRAIN VOLTAGE 


DIGITAL INPUT CAPACITANCE 
VS. INPUT VOLTAGE 



Vo - DRAIN VOLTAGE (VOLTS) V|N - INPUT VOLTAGE (VOLTS) 
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HI-5040 thru HI-5051 
HI-5046A and 
HI-5047A 

CMOS Analog Switches 


FEATURES 

• WIDE ANALDG SIGNAL RANGE 

±15V 

• LDW "DN" RESISTANCE (TYP) 

25n 

• HIGH CURRENT CAPABILITY (TYP) 

• BREAK-BEFDRE-MAKE SWITCHING 

80mA 

TURN-DN TIME (TYP) 

370ns 

TURN-DFFTIME (TYP) 

280ns 

• ND LATCH-UP 


• INPUT MGS GATES ARE PRDTECTED FRDM ELEC- 

TRDSTATIC DISCHARGE 


• DTL, TTL, CMDS, PMDS CDMPATI BLE 


APPLICATIONS 

• HIGH FREQUENCY SWITCHING 


• SAMPLE AND HDLD 


• DIGITAL FILTERS 


• DP AMP GAIN SWITCHING 


FUNCTIONAL DESCRIPTION 



Section 1 1 for Packaging 

PART NUMBER 

TYPE 

Ron 

HI-5040 

SPST 

750 

HI-5041 

DUALSPST 

. 750 

HI-5042 

SPOT 

750 

HI-5043 

DUAL SPOT 

750 

HI-5044 

OPST 

750 

HI-5045 

DUALOPST 

750 

HI-5046 

OPDT 

750 

HI-5046A 

OPOT 

300 

HI-5047 

4PST 

750 

HI-5047A 

4PST 

300 

HI-5048 

DUALSPST 

300 

HI-5049 

DUAL DPST 

300 

HI-5050 

SPDT 

300 

HI -5051 

DUAL SPDT 

300 


DESCRIPTION 


This family of CMOS analog switches offers low-resistance 
switching performance for analog voltages up to the supply 
rails and for signal currents up to 80mA. "ON" resistance is low 
and stays reasonably constant over the full range of operating 
signal voltage and current. Rqn remains exceptionally constant 
for input voltages between +5V and -5V and currents up to 
50mA. Switch impedance also changes very little over temp- 
erature, particularly between O^C and +750C. Rqn is nomin- 
ally 25 ohms for HI-5048 through HI-5051 and HI-5046A/ 
5047A and 50J2for HI-5040 through HI-5047. 

All devices provide break-before-make switching and are TTL 
and CMOS compatible for maximum application versatility. 
Performance is further enhanced by Dielectric Isolation pro- 
cessing which insures latch-free operation with very low input 
and output leakage currents (0.8nA at 250C). This family of 
switches also features very low power operation (1.5mW at 
250C). 

There are 14 devices in this switch series which are differentiated 
by type of switch action and value of Rqn (see Functional 
diagram). All devices are available in 16 pin D.I.P. packages. 
The HI-5040/5050 switches can directly replace IH-5040 series 
devices and are functionally compatible with the DG 180/190 
family. Each switch type is available in the -550C to +1250C 
and O^C to +750C performance grades. 


FUNCTIONAL DIAGRAM 


TYPICAL DIAGRAM 
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SPECIFICATIONS S 


1 ABSOLUTE MAXIMUM RATINGS 



Supply Voltage (V*" -V~) 

36V 

Analog Current (S to D) 

80mA 

Vp to Ground 

v+, V- 

Total Power Dissipation* 

450mW 

Digital and Analog 

V+ +4V 

Dperating T emperature 


Input Voltage 

< 

1 

< 

HI-50XX-2 

-55°Cto+125°C 



HI-5QXX-5 

0°Cto +75°C 



Storage T emperature 

-65°Cto+150°C 



‘Derate 6mW/°C above T^ = 

75°C 



ELECTRICAL CHARACTERISTICS 

Unless Otherwise Specified 

Supplies = +15V, -15V; Vp = OV; V;^p (Logic Level High) = 3.0V; V^l (Logic Level Low) = +0.8V, Vl = +5V 
For Test Conditions, consult Performance Characteristics 


PARAMETER 

TEMP 

-55°C to ■H25°C 

1 0°C to -r75°C 1 


MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

ANALOG SWITCH CHARACTERISTICS 









Analog Signal Range 

Full 

-15 


-H5 

-15 


-H5 

V 

Ron,"ON" 

Resistance (Note la) | 

-h25°C 


50 



50 


n 



C..II 

1 Ufl 



75 



75 

f2 

Ron,"0N"Resistance (Note 1b) 

+25°C 


25 



25 


n 



Full 



50 



.50 

n 

Ron, Channel-to-Channel Match (Note la) 

+25°C 


2 

10 


2 

10 

n 

Ron, Channel-to-Channel Match (Note 1b) 

-h25°C 


1 

5 


1 

5 

ii 

'S(0FF) = 

lO(OFF)' 0f1 Input or Output 

+25°C 


0.8 



0.8 


nA 

Leakage Current 

Full 


100 

500 


100 

500 

nA 

lO(ON)' On Leakage Current 

-L25°C 


0.01 



0.01 


nA 



Full 


2 

500 


2 

500 

nA 

DIGITAL INPUT CHARACTERISTICS 









Val. Input Low Threshold 

Full 



0.8 



0.8 

V 

Input High Threshold 

Full 

3.0 



3.0 



V 

1/^, Input Leakage Current (High or Low) 

Full 


.01 

1.0 


.01 

1.0 

1 

MA 

SWITCHING CHARACTERISTICS 









tgp, Switch "ON" Time 

+25°C 


370 

1000 


370 

1000 

ns 

tgff. Switch "OFF" Time 

■^25°C 


280 

500 


280 

500 

ns 

Charge Injection (Note 2) 

+25°C 


5 

20 


5 


mV 

"OFF Isolation" (Note 3) 

+25“C 

75 

80 



80 


dB 

"Crosstalk" (Note 3) 

-r25°C 

80 

88 



88 


dB 

^S(OFF), Input Switch Capacitance 

+25°C 


11 



' 


pF 

Cd(OFF)' 


+25°C 


11 



11 


pF 


> Output Switch Capacitance 









t^O(ON), 


+25°C 


22 



22 


pF 

0^, Digital Input Capacitance 

+25°C 


5 



5 


pF 

Cqs (OFF)' Orain-To-Source Capacitance 

-L250C 


0.5 



0.5 


pF 

POWER REQUIREMENTS 









Pq, Quiescent Power Dissipation 

+ 25 OC 


1.5 



1.5 


mW 

i+, +t 5 V n 

njocrant Qurrgnt | 

C..M 

run 



0.3 



0.5 

mA 

r, -15V Quiescent Current 

Full 



0.3 



0.5 

mA 

II, ■^5V Quiescent Current 

Full 



0.3 



0.5 

mA 

Ip, Gnd Quiescent Current 

Full 



0.3 

1 


0.5 

mA 


NOTES: 1. VouT = -10V, Iqut= iTiA 

a) For HI-5040 thru HI-5047 

b) For HI-5048 thru HI-5051, HI-5046A/5047A 

2. Vjiy, = OV, Cl = 10,OOOpF 

3. Rl= 100n,f= 100 KHz, V|N = 2 Vpp,CL=5pF 
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Hi-506/HI-507 

Single 16/ Differential 
8 Channel CMOS 
Analog Multiplexers 


FEATURES 


DESCRIPTION 


• LOW ON RESISTANCE (TYP.) 

• WIDE ANALOG SIGNAL RANGE 

• DIRECTLY TTL/CMOS 

COMPATIBLE 

• ACCESS TIME (TYP.) 


2.4V (LOGIC "1") 


• HIGH CURRENT CAPABILITY (TYP.) 

• BREAK-BEFORE-MAKE SWITCHING 

• NO LATCH-UP 


APPLICATIONS 


• DATA ACQUISITION SYSTEMS 


• PRECISION INSTRUMENTATION 


• DEMULTIPLEXING 


SELECTOR SWITCH 


These monolithic CMOS multiplexers each include an array of eight analog 
switches, a digital decode circuit for channel selection, a voltage reference for 
logic thresholds, and an ENABLE input for device selection when several multi- 
plexers are present. 

The Dielectric Isolation (Dl) process used in fabrication of these devices elimin- 
ates the problem of latchup. Also, Dl offers much lower substrate leakage and 
parasitic capacitance than conventional junction-isolated CMOS (See Applica- 
tion Note 521). With the low ON resistance (ISOntypical), this allows low static 
error, fast channel switching rates, and fast settling. 

Switches are guaranteed to break-before-make, so two channels are never shorted 
together. 

The switching threshold for each digital input is established by an interna! -i-SV 
reference, providing a guaranteed minimum 2.4V for "1" and maximum 0.8V 
for "0". This allows direct interface without pullup resistors to signals from most 
logic families; CMOS, TTL, DTL and some PMOS. For protection against 
transient overvoltage, the digital inputs include a series 200n resistor and a diode 
clamp to each supply. 

The HI -506 is a sixteen channel single-ended multiplexer, and the HI-507 is an 
eight channel differential version. Each device is packaged in a 28 pin DIP. The 
recommended supply voltage is 4:15V, and reasonable performance is available 
down to ±7V; however, a power-up reset routine may be required for operation 
below ±10V. For more information, request Harris Analog Tech Brief -#20. 

The HI-506/507 are specified for operation from O^C to +70‘5C. The "-2" 
versions are specified from -550C to +1250C. "Dash 8" (-8) designates -2 parts 
which have been screened per Mil-Std-883/Method 5004/Class B. 


PINOUT 


HI-506 


FUNCTIONAL OIAGRAM 


*V SUPPLY 1 
NC 2 
NC 3 



28 OUT 

27 -V SUPPLY 

28 IN 8 
28 IN 7 
24 IN 6 
23 IN 8 
22 IN 4 


tS IN I 
18 ENABLE 

17 AOORESSAo 
16 ADDRESS A, 

18 ADDRESS A2 



HI-507 


HI-507 


+VSUPPLY 1 
OUTB 2 
NC 3 
IN 8B 4 
IN 7B 5 
IN6B 6 
IN 8B 7 
IN 4B 8 
IN 3B 9 
IN2B 10 
IN IB 11 
GND 12 
NC 13 
NC 14 
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28 OUT A 
27 -VSUPPLY 
26 IN 8A 
25 IN 7A 
24 IN BA 
23 IN5A 
22 IN 4A 
21 IN3A 
20 IN 2A 
19 IN 1A 
18 ENABLE 
17 AOORESSAo 
16 AODRESSAj 
15 AOORESSA? 


I 1 I 


^-L>r-ri - 4 

I I L. J 

MCODEiS 
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SPECIFICATIONS GB 


ABSOLUTE MAXIMUM RATINGS 

Supply Voltage Between Pins 1 and 27 40V 

Total Power Dissipation* 

1200 mW 

Ven, Va, Digital Input Overvoltage: 

Operating Temperature: 


w r ^Supply (+) +4V 

\ ^Supply 

H1-506/HI-507-2 

- 550 c to+1250C 

HI-506/HI-507-5 

OOC to + 750 C 

Analog Input Overvoltage: (Note 6) 

Storage T emperature 

-650C to+150OC 

VDorVs( 



1 VSupply <-) -2V 

*Derate 19.7mW/0C above Ta = IIO^C 



ELECTRICAL CHARACTERISTICS Unless Otherwise Specified: Supplies = +15V, -15V; Vah( L ogic Level High) = +2.4V, 

VAL^Logic Level Low) =+0.8V. For Test Conditions, consult Performance Characteristics section. 




HI-506/HI-507-2 
• -550Cto+l250C 

HI-5(»/HI-507-5 

OOC to+750C 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

ANALOG CHANNEL CHARACTERISTICS 









1 

* Vs, Analog Signal Range 

Full 

-15 

. 

+ 15 

-15 


+ 15 

V 

* Ron On Resistance (Note 1) 

+250C 


170 

300 


270 

400 

n 


Full 



400 



500 

n 

* ARqn. (Between Channels) 

+250C 


6 



6 


% 

* IS(OFF). Off Input Leakage Current 

+250C 


0.03 



0.03 


nA 


Full 



±50 



±50 

nA 

* In(OFF) Off Output Leakage Current 

+250C 


0.3 



1.0 


nA 

HI-BOS 

Full 



±500 



±500 

nA 

HI-507 

Full 



±250 



±250 

nA 

* Ig(ON). On Channel Leakage Current 

+250C 


0.3 



1.0 


nA 

HI-506 

Full 



±500 



±500 

nA 

HI -507 

Full 



±250 



±250 

nA 

DIGITAL INPUT CHARACTERISTICS 









Val. Input Low Threshold 

Full 



+0.8 



+0.8 

V 

Vah. Input High Threshold 

Full 

+2.4 



+2.4 



V 

* IA, Input Leakage Current (High or LowKNote 2) 

Full 



1.0 



5.0 

(JLA 

SWITCHING CHARACTERISTICS 









tA, Access Time 

+250C 


300 

1000 


300 


ns 

fOPEN. Break-Before Make Delay 

+250C 


80 



80 


ns 

fON(EN). Enable Delay (ON) 

+250C 


300 

1000 


300 


ns 

tOFF(EN)a Enable Delay (OFF) 

+250C 


300 

1000 


300 


ns 

Settling Time (0.1%) 

+250C 


1.2 



1.2 



(0.0 25%' 

+250C 


2.4 



2.4 



"Off Isolation" (Note 3) 

+250C 


75 



75 


dB 

Cs(OFF). Channel Input Capacitance 

+250C 


4 



4 


pF 

Cd(OFF). Channel Output Capacitance 









HI-506 

+250C 


44 



44 


pF 

HI -507 

+250C 


22 



22 


pF 

Ca, Digital Input Capacitance 

+250C 


2.2 



2.2 


pF 

CdS(OFF). ("Puf to Output Capacitance 

+250C 


0.08 



0.08 


pF 

POWER REQUIREMENTS 









* I+, Current Pin 1 (Note 4) 

Full 


1.7 

3.0 


3.4 

5.0 

mA 

* I-, Current Pin 27 (Note 4) 

Full 


0.4 

1.0 


0.8 

2.0 

mA 

* I+, Standby (Note 5) 

Full 


1.7 

3.0 


3.4 

5.0 

mA 

*1-, Standby (Note 5) 

Full 


0.4 

1.0 


0.8 

2.0 

mA 


NOTES: 1. Vqut ' -'OV, Iq(jt = -1mA 4. VgN = 4.0V, All Va = 4.0V 

2. Digital Inputs are Mos Gates. Typical Leakage 5. Vg|g = OV, All Va = OV 

Less Than InA. 6. If Analog InputDvervoltage Conditions are Anticipated, 

3- VgN = 0.8V, Rl = IK, Cl = 28pF,Vs = 7VRMS, Use of HI-506A/507A Protected Multiplexers is Recommended. 
f = 500kHt. See HI-506A/507A Datasheet. 

* 100% Tested for Dash 8 at+250C and +1250C Only. 


TRUTH TABLES 


HI-506 


A3 


At 

Ao 

EN 

“ON" 

CHANNEL 

X 

X 

X 

X 

L 

NONE 

L 

L 

L 

L 

H 

1 

1 

1 

L 

H 

H 

2 

L 

L 

H 

L 

H 

3 

L 

1 

H 

H 

H 

4 

L 

H 

L 

L 

H 

5 

L 

H 

L 

H 

H 

6 


H 

H 

L 

H 

7 

1 

H 

H 

H 

H 

8 

H 

L 

1 

L 

H 

9 

H 

L 

L 

H 

H 

to 

H 

L 

H 

1 

H 

11 

H 

L 

H 

H 

H 

12 

H 

H 

L 

L 

H 

13 

H 

H 

L 

H 

H 

14 

H 

H 

H 

1 

H 

15 

Jl_j 

H 

H 

H 

H 

16 


HI-507 


1 

A2 

Al 

Ao 

EN 

ON 

SWITCH 

PAIR 

X 

X 

X 

L 

NONE 

L 

L 

L 

H 

1 

L 

L 

H 

H 

2 

L 

H 

L 

H 

3 

L 

H 

H 

H 

4 

H 

L 

L 

H 

5 

H 

L 

H 

H 

6 

H 

H 

L 

H 

7 

H 


H 

H 

8 
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HI-506A/HI-507A 

16 Channel CMOS 


Analog Multiplexer with 


Overvoltage Protection 


FEATURES 


• ANALOG/DIGITAL OVERVOLTAGE PROTECTION 

• FAIL SAFE WITH POWER LOSS (NO LATCHUP) 

• BREAK-BEFORE-MAKE SWITCHING 

• DTL/TTL AND CMOS COMPATIBLE 

• ANALOG SIGNAL RANGE ±1! 

• ACCESS TIME (TYP.) 500 

• SUPPLY CURRENT AT 1MHz 

ADDRESS TOGGLE (TYP.) 4it 

• STANDBY POWER (TYP.) 7.5ni 


APPLICATIONS 


• DATA ACQUISITION 


DESCRIPTION 


The HI-506A and HI-507A are dielectrically isolated CMOS 
analog multiplexers incorporating an important feature; they 
withstand analog input voltages much greater than the supplies. 
This is essential in any system where the analog inputs originate 
outside the equipment. They can withstand a continuous input 
up to 10 volts greater than either supply, which eliminates the 
possibility of damage when supplies are off, but input signals 
are present. Equally important they can withstand brief input 
transient spikes of several hundred volts; which otherwise 
would require complex external protection networks. Neces- 
sarily, ON resistance is somewhat higher than similar unpro- 
tected devices, but very low leakage currents combine to pro- 
duce low errors. Application Notes 520 and 521 further explain 
these features. 


in 

o 

< 

u. 

GC 

LiJ 

I- 
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• INDUSTRIAL CONTROLS 

• TELEMETRY 


PINOUT 


HI-506A 


+ V SUPPLY 1 
NC ? 
NC 3 
IN 16 4 
(N IS 5 
IN 14 6 
IN 13 7 
IN 1? 8 
IN 11 9 
IN 10 10 
IN 9 11 
GNO 1? 
VrEF 13 
ADDRESS A3 14 



28 OUT 
27 -V SUPPLY 
26 IN 8 
25 IN 7 
24 IN 6 
23 IN 5 
22 IN 4 
21 IN 3 
20 IN 2 
19 IN 1 
18 ENABLE 
17 ADDRESS Ag 
16 ADDRESS Aj 
15 ADDRESS A, 


The HI-506A-2 and HI-507A-2 are specified over -550C to 
+I 250 C while the -5 versions are specified over O^C to +750C. 


FUNCTIONAL DIAGRAM 



HI-507A 


HI-507A 


•VSUPPLY 1 
OUT B 2 
NC 3 
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28 OUT A 

21 -VsuPPLY 
26 IN 3A 

25 IN 7A 
24 IN6A 
23 IN5A 

22 IN 4A 
21 IN 3A 
20 IN 2A 
19 IN 1A 

18 ENABLE 
17 ADDRESS Afl 
16 ADDRESS A] 
16 ADDRESS A? 



I J 

AOOHESS limjT tuFFEN 


\ I I J 
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INTERFACE 


ABSOLUTE MAXIMUM RATINGS 

Supply Voltage Between Pins 1 and 27 

40V 

Total Povver Dissipation 

1200mW 

Vref to Ground V+ to Ground 

+20V 

Operating Temperature 


VENr Va, Digital Input Overvoltage; 


HI-506A/507A-2 

-550Cto+1^5°C 

1 ^Supply ('*’) 

+4V 

HI-506A/507A-5 

0OCto+75OC 

V 1 vjupfjiy 

Wsupply (~1 

-4V 

Storage Temperature 

-65OCto+150OC 

Analog Overvoltage: 

^ ) ^Supply (+^ 

IVsupply (~1 

. +20V 

-20V 




SPECIFICATIONS 


G3 


o 

3 

73 

C 

o 

o 

E 

43) 

CO 

(0 


CO 

x 


ELECTRICAL CHARACTERISTICS (Unless otherwise specified) 

Supplies = +15\/, -IBV; Vref (P'n 13) = Open; \//\h (Logic Level High) = +4.0V; Val (Logic Level Low) =+0.8V 
For Test Conditions, consult Performance Characteristics section. 


HI-506A/507A-2 
- 55 OC to+125°C 


PARAMETER 

TEMP. ' 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

ANALOG CHANNEL CHARACTERISTICS 
*Vs, Analog Signal Range 

Full 

-15 


+15 

-15 


+15 

V 

•Ron. On Resistance (Note 1) 

+25‘>C 


1.2 

1.5 


1.5 

1.8 

xn 


Full 


1.5 

2.0 


1.8 

2.0 


*ls (OFF). Off Input Leakage Current 

+25“C 


0.03 



0.03 


nA 


Full 



+50 



+50 

nA 

•Id (OFF). Off Output Leakage Current 

+ 25 OC 


1.0 



1.0 


nA 

HI-506A 

Full 



+500 



+500 

nA 

HI-507A 

Full 



+250 


1 

+250 

nA 

•ID (OFF) Input Overvoltage Applied 

+25'>C 


4.0 



4.0 


nA 

(Note 2) 

Full 



2.0 





•l0 (ON). On Channel Leakage Current 

+25°C 


0.1 



0.1 ■ 


nA 

HI-506A 

Full 



±500 



+500 

nA 

HI-507A 

Full 1 



+250 



+250 

nA 

DIGITAL INPUT CHARACTERISTICS 

Val. Input Low Threshold 1 TTL Drive 

Full 1 

j 

■ 

0.8 


■ 

0.8 

V 

VaH, Input High Threshold) (Note 7) 

Full 

4.0 



4.0 

■ 


V 

MOS Drive (Note 3) 

+25°C , 
+25'’C 

6.0 ' 

1 

0.8 

6.0 

1 

0.8 1 

< < 

•Ia, Input Leakage Current (High or Low) 

Full 


■ 

1.0 


■ 

5.0 

1 

MA 

SWITCHING CHARACTERISTICS 
tA. Access Time 

+ 25 OC 


0.5 

1.0 


0.5 

■ 


(OPEN. Break-Before Make Delay 

+25°C 


80 



80 


ns 

tQN (EN). Enable Delay (ON) 

+25®C 


300 



300 


ns 

toFF (EN). Enable Delay (OFF) 

+25°C 


300 



300 


ns 

Settling Time (0.1%) 

+25'>C 


1.3 



1.3 


A<s 

(0.025%) 

+25OC 


4.4 



4.4 


fus 

"Off Isolation" (Note 4) 

+25OC 


65 



65 


d6 

Cs (OFF). Channel Input Capacitance 

+25OC 


5 



5 


pF 

Co (OFF). Channel Output Capacitance HI-506A 

+25"C 


50 



50 


PF 

HI-507A 

+25“C 


25 



25 


pF 

Ca. Digital Input Capacitance 

+26‘>C 


5 



5 


pF 

Cos (OFF). Input to Output Capacitance 

+25°C 


0.1 



0.1 


pF 

POWER REQUIREMENTS 

Pq, Power Dissipation 

Full 


7.5 



7.5 


mW 

•|+, Current Pin 1 (Note 5) 

Full 


0.5 

2.0 


0.5 

5.0 

mA 

*1-, Current Pin 27 (Note 5) 

Full 


0.02 

1.0 


0.02 

2.0 

mA 

•|+, Standby (Note 6) 

Full 


0.5 

2.0 


0.5 

5.0 

mA 

*1-, Standby (Note 6) 

Full 


0.02 

1.0 


0.02 

2.0 

mA 


HI-506A/507A-5 
O^C to +7500 


MOTES: 1. VouT = .';10V, loUT = - lOOftA. 

2. Analog Overvoltage = +33V. 

3. Vref = +10V. 

4. Ven = 0.8V, Rl = IK. Cl = 7pF, Vs = 
3VRMS,f = BOOKHz. 


100% Tested for Dash 8 


5. Ven = +4.0V. 

6. Ven = 0.8V. 

7. To drive from OTL/TTL circuits, IKfipull- 
up resistors to +5.0V supply are recom- at +25°C and + 1 25°C Only . 
mended. 


TRUTH TABLES 


HI-506A 


■ 

1 

H 

IH 

B 

■ON- 

CHANNEL 

X 

X 

X 

X 

L 


L 

L 

L 

L 

H 


L 

L 

L 

H 

H 


L 

L 

H 

L 

H 


L 

L 

H 

H 

H 


L 

H 

L 

1 

H 


L 

H 

1 

H 

H 


L 

H 

H 

L 

H 



H 

H 

H 

H 


H 

L 

L 

L 

H 


H 

L 

L 

M 

H 


H 

L 

H 


H 


H 

L 

H 

H 

H 


H 

H 

L 


H 


H 

H 


H 

H 


H 

H 

H 


H 


H 

H 

N 

H 

H 



HI-507A 







X 


X 

L 

NONE 

L 

L 

L 

H 

1 

L 

L 

H 

H 

2 

L 

H 

L 

H 

3 

L 

H 

H 

H 

4 

H 

L 

L 

H , 

5 

H 

L 

H 

H 

6 

H 

H 

L 

H 

7 

H 

.JLj 


JLj 

8 
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HI-506L/HI-5071 

Single 16/Differential 8 Channel 
CMOS Analog Multiplexers With 
Latches And Overvoltage Protection 


UJ 

O 

< 

U. 

GC 

LU 

H 

Z 


FEATURES 


DESCRIPTION 


• Analog Overvoltage protection 

• Resettable Latches (R^) 

• TTL/DTL and CMOS Compatible 

• Failsafe for conditions of Overvoltage & Loss of Power 

• No SCR Latch-up 

• Break-before-make switching 

« Microprocessor Bus compatible 

• Very low leakage - lo(off) < SnA (typ) over full temp range 

• Access time - tA = SOOnS (typ) 

• Minimum write pulse width (^) = 300 nS 

• OFF isoiation = -tOOdB, typ @ 10kHz 


These monolithic CMOS multiplexers feature on-board address latches, plus over- 
voltage protection tor the analog inputs and the output as well. Each mode 
accomodates digital inputs for channel selection and an Enable input Jor device 
selection under program control. In addition, Write (WR) and Reset (RS) inputs 
allow the program to store or clear the channel address. 

The overvoltage performance of these multiplexers is particularly useful in redun- 
dant systems, where the inputs and output should present a very high impedance 
when power is off. This is achieved by a switch cell with three MOSFET’s in series, 
rather than the conventional single transmission gate design. 

Each channel can withstand a DC overvoltage up to a magnitude of 1 0VDC greater 
than the power supply (or to ± 25VDC with power off). An OFF channel remains 
OFF for inis condition, if the channel Is ON, the output voltage is clamped below the 
supply rail, which protects the load circuit. 

The HI-506L offers 16 single-ended channels, and the HI-507L is an 8 channel dif- 
ferential version. The recommended supply voltages are ± tSV, through operation 
at reduced levels or with a single supply may also be implemented . The package is a 
28 pin ceramic or plastic DIP. 

Each product is specified for the commercial temperature range (0°C to -i-75°C, 
- 5 suffix) and the military range ( - 55°C to -i- 125°C, - 2 suffix). Military parts 
screened per M I L-STD-883 method 5004 , Class B are offered with a " - 8 ’ ’ suffix . 


PINOUT 


HhSOSL 


FUNCTIONAL DIAGRAM 


+ VSUPPLY 1 
NC 2 
RS 3 
IN 16 4 

IN 15 5 

IN 14 6 

IN 13 7 

IN 12 8 

IN 11 9 

IN 10 10 
IN 9 11 
GND 12 
WR 13 
AOORESSA 3 14 



28 OUT 
27 -VsupplY 
26 IN 8 
25 IN 7 
24 IN 6 
23 IN 5 
22 IN 4 
21 IN 3 
20 IN 2 
19 INI 
18 ENABLE 
17 ADDRESS Ag 
16 ADDRESS Ai 
15 ADDRESS A? 




HI-507L 


+ VSUPPLY 1 


IN 78 5 

IN 6 B 6 
IN5B 7 
IN 4B .8 
IN3B 9 
IN2B 10 
IN IB 11 
GNJ 12 
WR 13 
NC 14 


Hh507L 



28 OUT A 
27 -VsupPLY 
26 IN 8 A 
25 IN7A 
24 iN 6 A 
23 IN5A 
22 IN4A 
21 IN 3A 
20 IN2A 
19 IN1A 
18 ENABLE 
17 ADDRESS Ag 
16 ADDRESS Ai 
15 ADDRESS A 2 



'0 OTHER SEVEN A 
SMTCHEtt 
0 OTHER SEVEN R 
SWITCHES) 

OUT 8 


CAUTION: Electronic devices are sensitive to electrostatic discharge. FYoper I.C. handling procedures should be followed. 
Copyright Harris Corporation 1983 
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SPECIFICATIONS SB 

ABSOLUTE MAXIMUM RATINGS 


Supply Voltage Between Pins 1 and 27 

Digital Input Overvoltage, V^, V^ig, V^, V^; 

44V 

Operating Temperature 


V supply ( + ) 

+ 4V 

HI-506L/507L-2 

-55‘’Cto125“C 

V supply ( - ) 

-4V 

HI-506L/507L-5 

0°Cto75°C 

Analog Overvoltage 
input to Ground 

±25VDC 

Storage Temperature 

-65°Cto+150°C 

Total Power Dissipation* (Package) 

1200mW 

*Derate-8mV#/°C above Ta = +75°C 



ELECTRICAL CHARACTERISTICS (Unless otherwise specified) 

4-V supply = 15V, -V supply = -1SV, Vah = ^-^V. Val (Logic Low) = 0.8V 


PARAMETER 

HI-506L/507L-2 
-SS^Cto +125®C 

HI-506L/507L-5 

O^Cto +75®C 

TEMP 

MIN 

TYP 

: 

MAX 

MIN 

TYP 

MAX 

UNITS 

ANALOG CHANNEL CHARACTERISTICS 









Vs Analog Signal Range 

Full 


±10 



±10 


V 

Ron. on Resistance (Notel) 

+ 25°C 



1.2 



1,5 

Kfi 


Full 



1.8 



1.8 

m 

ARqn. Change In Rqn (Note 2) 

+ 25'’C 


5 



5 


% 

between channels 









IS(off). OFF input leakage current 

+ 25'’C 



10 



10 

nA 


Full 


7 

50 


7 

50 

nA 

•D(off) OFF output leakage current 

+ 25°C 



10 



10 

nA 

HI-506L 

Full 


8 

200 


8 

200 

nA 

HI-507L 

Full 



100 



100 

nA ' 

iD(On) ON Channel leakage current 

+ 25°C 


5 

10 


5 

10 

nA 

HI-506L 

Full 


10 

200 


10 

200 

nA 

HI-507L 

Full 



100 



100 

nA 

FAULT CHARACTERISTICS 









IS(Off). with Power OFF 

Full 


10 

1000 


10 

5000 

nA 

IS(Off). overvoltage (Note 3) 

Full 


10 

750 


10 

2500 

nA 

iD(Off). with input over- 

+ 25°C 


5 



5 


nA 

voltage applied (Note 3) 

Full 


10 

750 


10 

2500 

nA 

DIGITAL INPUT CHARACTERISTICS 









Val. Input Low Threshold 

Full 


1.4 

0.8 


1.4 

0.8 

V 

Vah. Input High Threshold 

Full 

2.0 

1.4 


2.0 

1.4 


V 

Iah. Input High Current 

Full 


10 

40 


10 

40 

lik 

Ial. Input Low Current 

Full 


40 

200 


40 

200 

aA 

DYNAMIC SWITCHING CHARACTERISTICS 









ta, Access Time 

+ 25°C 


0.5 

1.0 


0.5 

1.0 

jiS 

topEN. Break-Before-Make 

+ 25°C 

.025 

0.1 


0.25 

0,1 


aS 

tON, (EN, WR). Enable Delay (ON) 

-t-25°C 



1.0 



1.0 

aS 

tOFF, (EN, RS), Enable and Reset 

+ 25°C 


0.5 

1.0 


0.5 

1.0 

aS 

Delay (OFF) 









Settling Time (±0.1%) 

+ 25°C 


1.0 



1.0 


aS 

(±0.01%) 

+ 25°C 


1.75 



1.75 


aS 

Q Charge Injection 

+ 25°C 


10 



10 


PC 

OFF Isolation (Note 4) 

+ 25°C 


-72 



-72 


dB 

OFF Isolation POWER OFF (Note 5) 

+ 25°C 


-56 



-56 


dB 

Cs(Off). Channel Input Cap. 

+ 25°C 


5 



5 


PF 

CD(Off), Channel Output Cap. 









HI-506L 

+ 25°C 


40 



40 



HI-507L 

+ 25°C 


20 



20 


PF 

Ca, Digital Input Capacitance 

+ 25°C 


5 



5 


pF 

CDS(Off). Input to Output capacitance 

+ 25°C 


0.1 



0.1 


pF 

POWER REQUIREMENTS 









Pq. Power Dissipation (Note 6) 

Full 


60 

100 


60 

100 

mW 

1 + , Current Pin 1 (Note 6) 

Full 


3.7 

6.0 


3.7 

6.0 

mA 

1 - , Current Pin 27 (Note 6) 

Full 


0.3 

0.6 


0.3 

0.6 

mA 


Notes: 1. Vqut = ±10V, lout = -100#«a 

2. ARqn = - RoN(Min) V|n = ±10V 

RoN(Avg) 

3. Analog Overvoltage = ± 25V 

4. VfN = 0.8V, Rl = 1K0, Cl = 50pF 


Vs = 3Vrms, t = 500 kHz 

Off isolation = 20 log j 

I Vs I 

5 , v + . V- = OV, Rl = 1KQ 

Cl = 50pF, Vs = 3Vrms, f = 500 kHz. 

6. See Test Circuit #8 for high toggle frequency applications. 
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Minimum Timing Requirements 


PARAMETER 

MEASURED 

TERMINAL 

tww- Write Puise Width 
tow. A, EN Data Valid To WRITE 
(Stabilization Time) 
two. A, EN Data Valid To WRITE 
(hold Time) 

tps. reset pulse width 

WR 

AO, At, A2, A3, EN 
WR 

WR 

AO, A1, A2, A3, EN 
RS 


MIN LIMITS 
FULL TEMP RANGE 

300 

225 


Timing Requirements 


Address, Ag-s 


I tnui I 


-*1 1 ^. 


Reset, RS 
+ 5V 

Output OV 
-5V 



SCHEMATIC DIAGRAM 


1. Inputs to HI-506L (507L) : Channel 1 = -5V; Channel 16, (8) = +5V. 

2- +VsupPLy = +15V; -VsyppLY = 

3. Logic Levels. = 0'^' ^ah = +2.0V. 

4. Time intervals are measured between 50% levels unless otherwise noted. 

5. Minimum values tor t^. tgvV’ tww *WD 3’’® guaranteed separately but not simultaneously. 
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TRUTH TABLES 


Ly 

o 

< 

u. 

QC 

LLi 

H 

Z 



A2 

AI 

X 

X 

X 

X 




OUTPUT - ON CHANNEL 


None 

Previous On Channel. 
None (latches cleared) 
Channel 1 
Channel 2 
Channel 3 
Channel 4 
Channel 5 
Channel 6 
Channel 7 
Channel 8 
Channel 9 
Channel 10 
Channel 11 
Channel 12 
Channel 13 
Channel 14 
Channel 15 
Channel 16 





WR 

RS 

L 

H 

S' 

H 

X 

L 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 


OUTPUT -ON CHANNEL PAIR 


None 

Previous On Channel. 
None (latches cleared) 
Channel 1A and IB 
Channel 2A and 2B 
Channel 3A and 3B 
Channel 4A and 4B 
Channel 5A and 5B 
Channel 6 A and 6 B 
Channel 7A and 7B 
Channel 8 A and 8 B 


DESCRIPTION AND APPUC/OION 


The switch cell of the HI-506L/507L has a different structure than earlier Harris 
designs (HI-506, HI506A). The new switch (Figure 2) consists of an N-channel, 
P-channel and N-channel MOSFET in series, as opposed to the transmission gate 
configuration with an N and P-channel device in parallel. The series N-P-N switch 
offers higher Off Isolation with power off, and better fault performance. Channel 
overvoltage protection is inherent since one of the three MOSFETs turn off in the 
presence of overvoltage, this turn-off process begins well below the supply rail so 
the V|N range is less than the power supply range. Electrical performance is 
guaranteed to ± 10V for each channel, and the usable range extends above ±11 
Volts. 


The address inputs Aq, Ai , A 2 , A 3 , and ENABLE are latched into an internal buffer 
when WR gobs high . Each latch output is level shifted into the decode section , which 
activates the appropriate channel. The device may be reset (all channels OFF) by 
taking RS low. Usually, RS is tied to the system RESET line, to assure that all chan- 
nels are OFF following a turn-on of power. The reset function overrides all others, 
just as WR overrides the jddress inputs (A 0 -A 3 and EN are ignored when WR is 
high). With WR low and RS high, the switches respond immediately to a change in 
channel address; i.e. the latches are ‘ transparent ". Refer to Figure 1 . 
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s HI-508/Hi-509 

Singh 8/Differential 
4 Channel CMOS Analog Multiplexer 


111 

O 

< 

LL 

QC 

111 

K 

Z 


FEATURES 

• FAST ACCESS 


220ns 

• FAST SETTLING ( 

0.01%) 

600ns 

• LOW Ron 


180n 

• BREAK-BEFORE-MAKE SWITCHING 

• NO LATCH-UP 



• TTL/CMOS COMPATIBLE 

2.4V (LOGIC ”1") 

APPLICATIONS 

• PRECISION INSTRUMENTS 


• DATA ACQUISITION SYSTEMS 


• TELEMETRY 



PINOUTS 

HI-508 

TOP VIEW 


Aq — 

1 16 

— Ai 

ENABLE — 

2 15 

— ^2 

-V SUPPLY — 

3 14 

— GNO 

IN 1 — 

4 13 

— -rV SUPPLY 

IN'2 — 

5 12 

— INS 

IN 3 — 

6 11 

— IN6 

IN4 — 

7 10 

— IN 7 

OUT — 

8 9 

— IN8 


HI-509 


An 

ENABLE 
-V SUPPLY 
IN 1A 
IN 2A 
IN3A 
IN4A 
OUT A 



GNO 

+V SUPPLY 
IN IB 
IN 2B 
IN3B 
IN4B 
OUTB 


DESCRIPTION 


These monolithic CMOS multiplexers each include an array of eight analog 
switches, a digital decode circuit for channel selection, a voltage reference for 
logic thresholds, and an ENABLE input for device selection when several multi- 
plexers are present. , 

The Dielectric Isolation (Dl) process used in fabrication of these devices elim- 
inates the problem of latch-up. Also, Dl offers much lower substrate leakage and 
parasitic capacitance than conventional junction-isolated CMOS (see Application 
Note 521). Combined with the low ON resistance (IBOH typical), these benefits 
allow low static error, fast channel switching rates, and fast settling. 

Switches are guaranteed to break-before-make, so two channels are never shorted 
together. 

The switching threshold for each digital Input is established by an internal +5V 
reference, providing a guaranteed min. 2.4V for "1" and max. 0.8V for "0". This 
allows direct interface without pull-up resistors to signals from most logic fam- 
ilies: CMOS, TTL, DTL, and some- PMOS. For protection against transient 
overvoltage, the digital inputs include a series 200^2 resistor and a diode clamp to 
each supply. 

The H 1-508 is an eight channel single-ended multiplexer, and the HI-509 is a four 
channel differential version. The recommended supply voltage is t15V; however, 
reasonable performance is available down to ±7V. Each device is packaged in a 
16 pin DIP. 

The HI-508/509-5 are specified for operation from 0°C to 700C. The "-2" 
versions are specified from -550C to ±12500. "Dash 8" (-8) designates -2 parts 
which have been screened per M I L-STD -883/Method 5004/Class B. 


FUNCTIONAL DIAGRAMS 


HI-508 

1 


1 — 

— 1 

r - 





"Vi- 



11 


H 



digital 



J 

1 

I 1 p>o_ 

ADDRESS 



i 

1 

1 

1 

1 


\ 



1 

* i y 




1 

1 

1 

1 

1 



it 

I 

1 

3" 

\ 

MULTIPLEX 

SWITCHES 


^'^-1 i — * 

, I j 

ADDRESS INPUT 
buffer AND 

LEVEL SHIFTER 

^ L*_ -1 J 

DECODERS 


HI-509 


1 

ADDRESS INPUT 
BUFFER AND 
LEVEL SHIFTER 


J 1-< 

4nn51U 1 



I _J I J 

DECODERS MULTIPLEX 

SWITCH PAIRS 


Copyright (^Harris Corporation 1983 
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SPECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS 

(Note 1) 



VSupply^^^ to VSupply^") 

40V 

Power Dissipation* 

750mW 

VSupply^"*"^ to GND 

20V 

Operating Temperature Ranges: 


VSupply^”^ to GND 

20V 

HI-508/509-2,-8 

-550Cto+1250C 


HI-508/509-5,-6 

OOC to 70OC 

Digital Input Overvoltage; 


HI-508/509-1 

- 550 c to +200OC 

''en.va tel-)’ 

■L ^ 
< < 

Storage Temperature Range 

-650C to+150OC 

Analog Input Overvoltage (Note 6): 




''o.''ste'-> 

+2V 

-2V 

•Derate 9.6mW/0C above Ta = 95°C 



ELECTRICAL CHARACTERISTICS Unless otherwise specified: Supplies = i 15V, GND = 0V 



HI-508/HI-509-2 

- 550 c to +1 250 c 

HI-508/HI-509-5 

0OCto+70OC 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

ANALOG CHANNEL CHARACTERISTICS 









Vs Analog Signal Range 

Full 

-15 


+15 

-15 


+15 

V 

RON, On Resistance 

+250C 


180 

300 


180 

400 

n 


Full 


230 

400 


230 

5O0 

n 

A RON, Any Two Channels 

+250C 


5 



5 


% 

IS(OFF), Off Input Leakage Current (Note 2) 

+250C 



10 



10 

nA 


Full 



50 



50 

nA 

ID(ofF)> Otf Output Leakage Current 

+250C 








HI-508 

Full 


10 

200 


10 

200 

nA 

HI-509 

Full 


10 

100 


10 

100 

nA 

ID(ON). t)n Channel Leakage Current 

+250C 








HI -508 

Full 


10 

200 


10 

200 

nA 

HI-509 

Full 


10 

400 


10 

100 

nA 

lOIFF. Differential Off Output Leakage Current 

+250C 


1 

5 


1 

5 

nA 

(HI-509 Only) 

Full 


5 

50 


5 

50 

nA 

DIGITAL INPUT CHARACTERISTICS 









VaH# High Threshold 

Full 

2.4 



2.4 



V 

Val. tow Threshold 

Full . 



0.8 



0.8 

V 

IA, Input Leakage Current (High or Low) (Note 3) 

Full 



1 



1 

ma 

SWITCHING CHARACTERISTICS 









tA, Access (Transition) Time 

-J-25OQ 


220 

500 


220 

1000 

ns 


Full 



1000 




ns 

tQPEN. Break-Before-Make Interval 

+250C 


70 



70 


ns 

tON(EN)> Enable Turn-On 

+250C 


210 



210 


ns 

fOFF(EN). Enable Turn-Off 

+250C 


180 



180 


ns 

ts, Settling T me to 0.1% 

+250C 


360 



360 


ns 

to 0.01% 

+250C 


600 



600 


ns 

Off Isolation (Note 4) 

+250C 


69 



68 


dB 

Cs(OFF). Channel Input Capacitance 

+250C 


5 



5 


pF 

Cd(OFF). Channel Output Capacitance 

+250C 


21 



21 


pF 

Ca, Digital Input Capacitance 

+250C 


3 



3 


pF 

CdS(OFF), Input to Output Capacitance 

+25<iC 


.08 



.08 


pF 

POWER REQUIREMENTS 









I-)-, Positive Supply Current (Note 5) 

Full 



2 



2 

mA 

I-, Negative Supply Current (Note 5) 

Full 



1 



1 

mA 

Pq, Power Dissipation 

Full 



45 



45 

mW 


NOTES: 1. Absolute maximum ratings are limiting values, 
applied individually, beyond which the service- 
ability of the circuit may be impaired. Functional 
operation under any of these conditions is not 
necessarily implied. 

2. Ten nanoamps is the practical limit for high 
speed measurement in the production test 
environment. Actually, Is (off) is below lOOpA 
for most devices, at 2SOC. 

3. Digital input leakage is primarily due to the clamp 
diodes (see Schematic). Typical leakage is less 
than InA at 25°C. 


4. Ven = 0.8V, Ri = IK, Cl = 15pF, Vs = 7 Vrms, 

f = 500kHz. Worst case isolation occurs on channel 
4 (HI-508) and channels 4, 8 (HI-509), due to 
proximity of the output pins. 

5. Ven = OV or 5V. All Va = 0. 

6. If an overvoltage condition is anticipated (analog 
input exceeds either power supply voltage), the 
HARRIS HI-508A/509A multiplexers are 
recommended. 


TRUTH TABLES 


HI-508 


A2 

Al 

Ao 

EN 

"ON- 

CHANNEL 

X 

X 

X 

L 

NONE 

L 

L 

L 

H 

1 

L 

L 

H 

H 

2 

L 

H 

L 

H 


L 

H 

H 

H 

4 

H 

L 

L 

H 

5 

H 

L 

H 

H 

6 

H 

H 

L 

H 

7 

H 

H 

H 

H 

8 


HI-509 


Al 

Ao 

EN 

"ON" 

CHANNEL 

X 

X 

L 

NONE 

L 

L 

H 

1 

L 

H 

H 

2 

H 

L 

H 

3 

H 

H 

H 

4 
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HI-508A/509A 


8 Channel CMOS A nalog 
Multiplexers with Overvoltage Protection 


liJ 

O 

< 

Li. 

OC 

LU 

I- 


FEATURES 


• ANALOG/DIGITAL OVERVOLTAGE PROTECTION 

• FAILSAFE WITH POWER LOSS (NO LATCHUP) 

• BREAK-BEFORE-MAKE SWITCHING 

• DTL/TTL AND CMOS COMPATIBLE 

• ANALOG SIGNAL RANGE ±1 

• ACCESS TIME (TYP.) 50C 

• SUPPLY CURRENT AT IMHz 

ADDRESS TOGJGLE (TYP.) 4n 

• STANDBY POWER (TYP.) 7.5n- 


APPLICATIONS 


• DATA ACQUISITION 


• INDUSTRIAL CONTROLS 


TELEMETRY 


PINOUT 


HI-508A 


*sup ■ 
IN1- 
IN2- 
IN3- 


TOP VIEW 

1 

16 

2 

15 

3 

14 

4 

13 

5 

12 

6 

11 

7 

10 

8 

9 


'sup 


Hi-509A 


’'sup — 3 
IN1A— 4 
IN2A— 5 
IN3A— 6 
IN4A— 7 
OUTA— 8 


1 

16 

2 

15 

3 

14 

4 

13 

5 

12 

6 

11 

7 

10 

8 

9 


‘'sup 


OUTB 


DESCRIPTION 


The HI-508A and HI-509A are dielectrically isolated CMOS 
analog multiplexers incorporating an important feature; they 
withstand analog input voltages much greater than the supplies. 
This is essential in any system where the analog inputs originate 
outside the equipment. They can withstand a continuous input 
up to 10 volts greater than either supply, which eliminates the 
possibility of damage when supplies are off, but input signals 
are present. Equally important, they can withstand brief input 
transient spikes of several hundred volts; which otherwise 
would require complex external protection networks. Neces- 
arily, ON resistance is somewhat higher than similar unpro- 
tected devices, but very low leakage currents combine to pro- 
duce low errors. Application Notes 520 and 521 further explain 
these features. 

The HI-508A-2 and HI-509A-2 are specified over -550C to 
+1250C while the -5 versions are specified over O^C to +750C. 


FUNCTIONAL DIAGRAM 


HI-508A 



HI--509A 


i j I 

DECOO(U aULTIPLEX 


I 1 r- 





I I i. I 


FER OECOOEIB MULTIPLEX 
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SPECIFICATIONS SI 


1 ABSOLUTE MAXIMUM RATINGS 



I Voltage between Supply Pins 40V 

Total Power Dissipation* 

725 mW 

1 V+ to Ground 

20 V 

Operating Temperature: 


1 ^EN' ^A' Digital Input Overvoltage: 

HI-508A/HI-509A-2 

-55°C to+1250C 

1 

^Supply<+) 

HI-508A/HI-509A-5 

O^C to + 75 OC 

1 " 

'^Supply 

Storage Temperature 

- 650 c to+15QOC 

1 Analog Input Overvoltage: 



1 Vs 

Vsupplyl+I +21'V 

VSupplyi-l -21)V 

•Derate 9.6mW/0C above Ta = 

950 c 


ELECTRICAL CHARACTERISTICS (Unless Otherwise Specified) 


Supplies = +15V, -15V; (Logic Level High) = +4.0V; V/i^l (Logic Level Low) = +0.8V 
For Test Conditions, consult Performance Characterisitcs section. 




HI-508A/509A-2 

-55°C to+125°C 

HI-508A/509A-5 

O^C to +75°C 

UNITS 

PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP 

MAX. 

ANALOG CHANNEL CHARACTERISTICS 









*V§, Analog Signal Range 

Full 

-15 


+15 

-15 


+ 15 

V 

* RQig, On Resistance (Note 1) 

+25OC 


1.2 

1.5 


1.5 

1.8 

Kn 


Full 


1.5 

1.8 


1.8 

2.0 

Kn 

* *S(0FF)' LHt liput Leakage Current 

+25°C 


0.03 



0.03 


nA 


Full 



+50 



1:50 

nA 

* 'd(OFF)- Of* Output Leakage Current 

-f25°C 


1.0 



1.0 


nA 

HI-508A 

Full 



±250 



+250 

nA 

HI-509A 

Full 



±l125 



+ 125 

nA 

*1q(0ff) with Input Overvoltage AppNed (Note 2) 

-f25'>C 


4.0 



4.0 


nA 


Full 



2.0 




MA 

**D(0N)' On Channel Leakage Current 

+25OC 


0.1 



0.1 


nA 

HI-508A 

Full 



1250 



+250 

nA 

HI-509A 




+ 125 

■ 


+ 125 

nA 

DIGITAL INPUT CHARACTERISTICS 









Val, Input Low Threshold 1 gj 

Full 



0.8 



0.8 

V 

Vah, Input High Threshold 1 

Full 

4.0 



4.0 



V 

*Ia. Input Leakage Current (High or Low) 

Full 



1.0 



1.0 

juA 

SWITCHING CHARACTERISTICS 






— 



tA, Access Time 

+25°C 


0.5 

1.0 


0.5 


MS 

topEN' Break - Before Make Delay 

+25OC 


80 



80 


ns 

toN(EM), Enable Delay (ON) 

+25°C 


300 



300 


ns 

'off (EN)' Enable Delay (OFF) 

+25OC 


300 



300 


ns 

Settling Time (0.1%) 

+250C 


1.2 



1.2 


MS 

(0.0 25%) 

+250C 


3.5 



3.5 


MS 

"OFF Isolation" (Note 3) 

-r250C 


65 



65 


dB 

Cs (OFF)' Channel Input Capacitance 

+25OC 


5 



5 


pF 

Cq (OFF)' Channel Output Capacitance 









HI-508A 

+25OC 


25 



25 


pF 

HI -509 A 

+25OC 


12 



12 


pF 

Ca, Digital Input Capacitance 

+25°C 


5 



5 


pF 

Cos (OFF)' Output Capacitance 

+25'>C 


0.1 



0.1 


pF 

POWER REQUIREMENTS 









pQ, Power Dissipation 

Full 


7.5 



7.5 


mW 

*l+. Current (Note 4) 

Full 


0.5 

2.0 


0.5 

5.0 

mA 

*1-, Current (Note 4) 

Full 


0.02 

1.0 


0.02 

2.0 

mA 

*l+. Standby (Note 5) 

Full 


0.5 

2.0 


0.5 

5.0 

mA 

*1-, Standby (Note 5) 

Full 


0.02 

1.0 


0.02 

2.0 

mA 


TRUTH TABLES 


HI-508A 


A2 

Al 

A) 


"ON" 

CHANNEL 

X 

X 

X 

L 

NONE 

L 

L 

L 

H 

1 

L 

L 

H 

H 

2 

L 

H 

L 

H 

3 

L 

H 

H 

H 

4 

H 

L 

L 

H 

5 

H 

L 

H 

H 

6 

H 

H 

L 

H 

7 

H 

H 

H 

H 

8 


Hi-503A 


Al 

^0 

EN 

ON 

SWITCH 

PAIR 

X 

X 

L 

NONE 

L 

L 

H 

1 

It 


H 

2 

H 

L 

H 

3 

H 

H 

H 

4 


NOTES: 1. VouT = i ■'°V, loUT= -■'00/LlA 

2. Analog Overvoltage = t 33V 

3. Ven = 0.8V, Rj_ = IK, Cl = 7pF, 

Vs = 3V RMS, f = 500KH2 

* 100% Tested for Dash 8 at +250C and +1250C 


4. Ven = +4.0V 

5. Ven == 0-8V 

6. To drive from DTL/TTL Circuits, 1 kJ 2 pull-up 
resistors to +5.0V supply are recommended 

Only. 
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PCRFORMANCE CHARACTERISTICS AND TEST CIRCUITS 

UNLESS OTHERWISE SPECIFIED; Ta = 250C, VsuPPLY^ +15V. Vah = +4V, Val = 0.8V 


TEST CIRCUIT 
NO. 1 


Ron = 


V2 

100 //A 



ON RESISTANCE vs. 

INPUT SIGNAL LEVEL, SUPPLY VOLTAGE 


ON RESISTANCE 



-10 -8 -6 -4 -2 0 2 4 6 8 10 


V||^ - Analog Input (Volts) 


LEAKAGE CURRENT vs. TEMPERATURE 


NORMALIZED ON RESISTANCE 
vs. SUPPLY VOLTAGE 



+ 5+6 + 7 + 8+9 +10 +11 +12 +13 +14 +15 

Supply VQltas6 - Volts 



TEST CIRCUIT 
NO. 2* 


TEST CIRCUIT 
NO. 3* 



A)iD(OFFi 



TEST CIRCUIT 
NO. 4* 



*T wo measurements per channel: 

+10V/-10V and -10V/+10V. 

(Two measurements per device for Id(OFF) : 
+10V/-10V and -10V/+10V.) 




ANALOG INPUT OVERVOLTAGE CHARACTERISTICS ANALOG INPUT OVERVOLTAGE CHARACTERISTICS 



V||g - Analog Input Overvoltage (Volts) 
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- Access Time (ns) I 1+- Supply Current, mA I I - Switch Current - mA 


PERFORMANCE CHARACTERISTICS AND TEST CIRCUITS (continued) 




ON CHANNEL CURRENT vs, VOLTAGE 






— 


z 

- 550 C 








+25°C 








h125“C 

























> 









0 + 6+8 +10 +12 
V||g - Voltage Across Switch 


TEST CIRCUIT 
NO. 6 


ON CHANNEL CURRENT 
vs. VOLTAGE 



TEST CIRCUIT 
NO. 7 


SUPPLY CURRENT vs. TOGGLE FREQUENCY 






1 


V 

SUPPLY - i 

15>v 

1 


iQQl 

= +10V^ 


/ 



— : 




♦ISUPPLY 

SUPPLY CURRENT vs. 
TOGGLE FREQUENCY 


IK 


10K 100K 

Toggle Frequency, Hz 


1M 


10M 



IVftL = 0 8V 
Uo“oOUTY CYCLE 
‘SIMILAR CONNECTION FOR HI-509A 


ACCESS TIME vs. LOGIC LEVEL (HIGH) 



TEST CIRCUIT ACCESS TIME vs. 

LOGIC LEVEL(HIGH) 



SWITCHING WAVEFORMS 











HI-508L/HI-509L 

Single 8/Differential 4 Channel 
CMOS Analog Multiplexers With 
Latches And Overvftitage Protection 


LU 

a 


LU 


FEATURES 


DESCRIPTION 


• Analog Overvoltage protection 

• Resettable Latches (R^) 

• TTL/DTL and CMOS Compatible 

• Failsafe for conditions of Overvoltage & Loss of Power 

• No SCR Latch-up 

• Break-before-make switching 

• Microprocessor Bus compatible 

• Very low leakage - iD(off) < 8nA (typ) over full temp range 

• Access time - tA = SOOnS (typ) 

• Minimum write pulse width (i^) = 300 nS 

• OFF isolation = -lODdB, typ @ 10kHz 


These monolithic CMOS multiplexers feature on-board address latches, plus over- 
voltage protection for the analog inputs and the output as weli. Each mode 
accomodates digital inputs for channel selection and an Enable inputjor device 
selection under program control. In addition, Write (WR) and Reset (RS) inputs 
allow the program to store or clear the channel address. 

The overvoltage performance of these multiplexers is particularly useful in redun- 
dant systems, where the inputs and output should present a very high impedance 
when power is off. This is achieved by a switch cell with three MOSFET’s in series, 
rather thant he conventional single transmission gate design. 

Each channel can withstand a DC overvoltage up to a magnitude of 10VDC greater 
than the power supply (or to ± 25VDC with power off). An OFF channel remains 
OFF for this condition, if the channel is ON , the output voltage is clamped below the 
supply rail, which protects the load circuit. 

The HI-508L offers 8 single-ended channels, and the HI-509L is a 4 channel dif- 
ferential version. The recommended supply voltages are ± 15V, through operation 
at reduced levels or with a single supply may also be implemented. The package is 
an 18 pin ceramic or epoxy DIP. 

Each product is specified for the commercial temperature range (0°C to -h 75°C, 
-5 suffix) and the miiitary range (-55°C to -i-125°C, -2 suffix). Military parts 
screened per MIL-STD-883 method 5004, Class B are offered with a ‘ ‘ - 8” suffix. 


PINOUT 


FUNCTIONAL DIAGRAM 


HI-508L 


HI-508L 


WR 1 
Aq 2 
EN 3 
-VSUPPLY 4 
INI 5 
IN 2 6 
IN 3 7 
IN 4 8 
OUT 9 



18 RS 
17 Ai 
16 A2 
15 GND 
14 +VSUPPLY 
13 INS 
12 IN 6 
11 IN 7 
10 INS 



HI-509L 


HF509L 


WR 1 
Ao 2 
EN 3 
-VsUPPLY 4 
IN 1A 5 
IN2A 6 
IN3A 7 
IN4A 8 
OUT A 9 


17 Ai 
16 GND 
15 +VSUPPLY 
14 IN IB 
13 IN2B 
12 IN3B 
11 IN4B 
10 OUTB 



0 OTHER THREE A 
SMTCHES) 
0 OTHER THREE I 
SMTCHES) 


CAUTION; Electronic devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed. 
Copyright (^Harris Corporation 1983 
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SPECIFICATIONS SB 

ABSOLUTE MAXIMUM RATINGS 


Supply Voltage Between Pins 4 and 14 

Digital Input Overvoltage, V^, V^n, V^ Vyi^; 

44V 

Operating Temperature 


V supply ( + ) 

+4V 

HI-508L/509L-2 

-55‘’Cto125‘'C 

V supply (-) 

-4V 

HI-508L/509L-5 

0°Cto75°C 

Analog Overvoltage 

Input to Ground 

±25VDC 

Storage Temperatute 

-65°Cto +150‘>C 

Total Power Dissipation* (Package) 

1200mW 

*Derate-8m\W/°C above Ta = +75°C 



ELECTRICAL CHARACTERISTICS (Unless otherwise specified) 

+V supply = 15V, -V supply = -1SV, V^h (Logic High) = 2.0V, Val (Logic Low) = 0.8V 




HI-508L/509L-2 


HI-508L/509L-5 




-55®Cto +125‘*C 


0«Cto +75®C 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

ANALOG CHANNEL CHARACTERISTICS 









Vs Analog Signal Range 

Full 


±10 



±10 


V 

Rqn, on Resistance (Notel) 

-(■25°C 



1.2 



1.5 

Kn 

Full 



1.8 



1.8 

Kfl 

ARqn, Change In Rqn (Note 2) 

+ 25°C 


5 



5 


% 

between channels 









IS(off), OFF input leakage current 

-i-25°C 



10 



10 

nA 

Full 


7 

50 


7 

50 

nA 

iD(off) OFF output leakage current 

-l25°C 



10 



10 

nA 

HI-508L 

Full 


5 

100 


5 

100 

nA 

HI-509L 

Full 



50 



50 

nA 

iD(On) Channel leakage current 

-^25°C 


5 

10 



10 

nA 

HI-508L 

Full 


5 

100 


5 

100 

nA 

H1-509L 

Full 



50 



50 

nA 

FAULT CHARACTERISTICS 

IS(Off). with Power OFF 

Full 


10 

1000 


10 

5000 

nA 

'S(Off)' overvoltage (Note 3) 

Full 


10 

750 


10 

2500 

nA 

iD(Off). with input over- 

■i-25°C 


5 



5 


nA 

voltage applied (Note 3) 

Full 


10 

>750 


10 

2500 

nA 

DIGITAL INPUT CHARACTERISTICS 

V/\L. Input Low Threshold 

Full 


1-4 

0.8 


1.4 

0.8 

V 

Vah. Input High Threshold 

Full 

2.0 

1.4 


2.0 

1.4 


V 

Iah. Input High Current 

Full 


10 

40 


10 

40 

rrA 

IaL- Input Low Current 

Full 


40 

200 


40 

200 

/tA 

DYNAMIC SWITCHING CHARACTERISTICS 

ta. Access Time 

+ 25°C 


0.5 

1.0 


0.5 

1.0 

nS 

topEN. Break-Before-Make 

-i-25°C 

.025 

0.1 


0.25 

0.1 


iiS 

tON, (EN. WR), Enable Delay (ON) 

+ 25‘’C 



1.0 



1.0 

iiS 

toFF (EN, RS), Enable and Reset 

-i-25°C 


0.5 

1.0 


0.5 

1.0 

iiS 

Delay (OFF) 









Settling Time (±0.1%) 

-i-25°C 


1.0 



1.0 


iS 

(±0.01%) 

-h25°C 


1.75 



1.75 


iiS 

Q Charge Injection 

-f-25°C 


10 



10 


pc 

OFF Isolation (Note 4) 

-i-25“C 


-72 



-72 


dB 

OFF Isolation POWER OFF (Note 5) 

+ 25°C 


-56 



-56 


dB 

Cs(Off). Channel Input Cap. 

CD(Off). Channel Output Cap. 

+ 25°C 


5 



5 


PF 

HI-508L 

+ 25°C 


20 



20 



HI-509L 

+ 25°C 


10 



10 


PF 

C/\, Digital Input Capacitance 

-i-25“C 


5 



5 


pF 

CDS(Off)’ Input to Output capacitance 

+ 25'’C 


0.1 



0.1 


pF 

POWER REQUIREMENTS 

Pq, Power Dissipation (Note 6) 

— 

Full 


60 

100 


60 

100 

mW 

1 - 1 - , Current Rn 14 (Note 6) 

Full 


3.7 

6.0 


3.7 

6.0 

mA 

1 -, Current Pin 4 (Note 6) 

Full 


0.3 

0.6 


0.3 

0.6 

mA 


Notes; 1 . Vquj = ± 10V. I out = - 100 ^ 

2. aRqn = ^0N(^3x) - RoN(Min) V||i^ = ±10V 

RONi^vg) 

3. Analog Overvoltage = ±25V 

4. Ven = 0.8V, Ri_ = IKO, Cl = 50pF 


Vc = 3Vrms, f = 500 kHz 
^ Vn I 

Off isolation = 20 log - 
I Vs I 

V + . V- = OV, Rl = IKO 

Cl = 50pF, Vs = 3Vrms, f = 500 kHz. 

See Test Circuit #8 for high toggle frequency applications. 
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Minimum Timing Requirements 


PARAMETER 

MEASURED 

TERMINAL 

MIN LIMITS 
FULL TEMP RANGE 

UNITS 

tyvw. Write Pulse Width 

WR 

300 

nS 

tow. A. EM Data Valid To WRITE 

AO, At, A2, A3, EN 

225 

nS 

(Stabilization Time) 

WR 



two. A, EN Data Valid To WRITE 

WR 

too 

nS 

(hold Time) 

tps, RESET pulse width 

AO, A1, A2, A3, EN 

RS 

400 

nS 


LU 

O 

< 

LL 

CC 

LLi 

H 

Z 


Timing Requirements 


Address, A 0.2 



Reset, RS 
+ 5V 

Output OV 
-5V 


I tniu I 





SCHEMATIC DIAGRAM 


1 . Inputs to HI-508L (509L) ; Channel 1 = -5V; Channel 8,(4) = +5V, 

2 +VsUPPLY = + -''supply = -'^V. 

3. Logic Levels: = O''-' ''ah = +2.0V, 

4. Time intervals are measured between 50% levels unless otherwise noted. 

5. Minimum values for t^. tpyy, tyyy^f and tyyp are guaranteed separately but not simultaneously. 
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TRUTH TABLES 




A2 A1 


OUTPUT - ON CHANNEL 


None 

Previous On Channel. 
None (latches cleared) 
Channel 1 
Channel 2 
Channel 3 
Channel 4 
Channel 5 
Channel 6 
Channel 7 
Channel 8 


DESCRIPTION AND APPLICATION 


OUTPUT - ON CHANNEL PAIR 


None 

Previous On Channel. 
None (latches cleared) 
Channel 1Aand 1B 
Channel 2A and 2B 
Channel 3A and 3B 
Channel 4A and 4B 


The switch cell of the HI-508L/509L has a different structure than earlier Harris 
designs (HI-508, HI508A). The new switch (Figure 3) consists of an N-channel, 
P-channel and N-channel MOSFET in series, as opposed to the transmission gate 
configuration with an N and P-channel device in parallel. The series N-P-N switch 
offers higher Off Isolation with power off, and better fault performance. Channel 
overvoltage protection is inherent since one of the three MOSFETs turn off in the 
presence of overvoltage, this turn-off process begins well below the supply rail so 
the V|N range is less than the power supply range. Electrical performance is 
guaranteed to ±10V for each channel, and the usable range extends above ± 11 
vofts. 


The address inputs Ag, Ai, A 2 , and ENABLE are latched Into an internal buffer 
when WR goes high. Each latch output is ievel shifted into the decode section, which 
activates the appropriate channei. The device may be reset (all channels OFF) by 
taking RS low. Usually, RS is tied to the system RESET line, to assure that all chan- 
nels are OFF following a turn-on of power. The reset function overrides all others, 
just as WR overrides th^dress inputs (A 0 -A 2 and EN are ignored when WR is 
high). With WR low and RS high, the switches respond immediately to a change in 
channel address; i.e., the latches are ■‘transparent”. Refer to Figure 1. 
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HI-1818A/1828A 

Low Resistance 
8 Channel CMOS Analog Multiplexers 


III 

U 

< 

u. 

QC 

111 

H“ 

Z 


FEATURES 


DESCRIPTION 


• SIGNAL RANGE 

• "ON" RESISTANCE (TYP.) 

• INPUT LEAKAGE AT +1250C (TYP.) 

• ACCESS TIME (TYP.) 

• POWER CONSUMPTION (TYP.) 

• DTL/TTL COMPATIBLE ADDRESS 

• -550c to +I250C OPERATION 


APPLICATIONS 


• DATA ACQUISITION SYSTEMS 

• PRECISION INSTRUMENTATION 

• DEMULTIPLEXING 

• SELECTOR SWITCH 


The HI-1818A/1828A are monolithic high performance CMOS 
analog multiplexers offering built-in channel selection decoding 
plus an inhibit (enable) input for disabling all channels. 
Dielectric Isolation (Dl) processing is used for enhanced 
reliability and performance (see Application Note 521). 
Substrate leakage and parasitic capacitance are much lower, 
resulting in extremely low static errors and high throughput 
rates. Low output leakage (typically O.lnA) and low channel 
ON resistance (250 f2) assure optimum performance in low level 
or current mode applications. 

The 1818A is a single-ended 8 channel multiplexer, while the 
HI-1828A is a differential 4 channel version. Either device 
is ideally suited for medical instrumentation, telemetry systems, 
and microprocessor based data acquisition systems. 

The HI-1818A-2 and HI-1828A are specified over -550C 
to +1250C, while the -5 versions are specified over O^C to 

+750C. 


PINOUT 


H1-I8I8A 

ADDRESS Ai 1 
+5.0V SUPPLY 2 
ENABLE 3 
ADDRESS A2 4 
INS 5 


INS 8 


Top View 



16 ADDRESS Aq 
15 -15V SUPPLY 
14 +15V SUPPLY 
13 INI 
12 OUT 
11 IN2 
10 IN 3 
9 IN4 


FUNCTIONAL DIAGRAM 


H1-18I8A 



ENABLE 

buffer multiplex 

SWI TCHES 

ECOOERS 
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INTERFACE 


SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS (NOTE 1) 

Supply Voltage Between Pins 14 and 15 40.0V 

Logic Supply Voltage, Pin 2 30.0V 

Analog Input Voltage; Vg^ppiy +2V 

^Supply 


ELECTRICAL CHARACTERISTICS 


Digital Input Voltage 

Total Power Dissipation (Note 2) 

Storage Temperature Range 


Supplies = +15V, -15V, + 5V 


HI-1818A-2/1828A-2 
-55°C to+125°C 

TEMP. MIN. I TYP. [ MAX 


ANALOG CHANNEL CHARACTERISTICS 
**V||y, Analog Signal Range 
*'RQiy, ON Resistance (Note 3) 

Full 

+25°C 

Full 

*ls(OFF), Input Leakage Current 

Full 

* IqIQN), On Channel Leakage Current 


(HI-1818A) 

Full 

(HI-1828A) 

Full 

* lo(OFF) Output Leakage Current 


(HI-1818A) 

Full 

(HI-1828A) 

Full 

DIGITAL INPUT CHARACTERISTICS 


Val, Input Low Threshold 

Full 

VAH , Input High Threshold (Note 4) 

Full 

lA, , Input Leakage Current 

Full 

SWITCHING CHARACTERISTICS 

■1 

Ts, Access Time (Note 5) 


Break-Before-Make Delay 


Settling Time (0.1%) 

+25°C 

(0.025%) 

+25'>C 

C||g, Channel Input Capacitance 

+25OC 

Gout, channel Output Capacitance 


(HI-1818A) 

+25°C 

(HI-1828A) 

+25‘>C 

CdsIOFFI. Drain-To-Source Capacitance 

+25“C 

Cq, Digital Input Capacitance 

+25°C 

POWER REQUIREMENTS 


Pq, Power Dissipation 

Full 

PqS, Standby Power (Note 6) 

Full 

* 4, Current Pin 14 

Full 

* I-, Current Pin 15 

Full 

*1L, Current Pin 2 

Full 



ON" 

NNELS 


1 
2 

3 and 7 

4 and 8 
NONE 


'ES: 1 . Voltage ratings apply when voltages at all other pins are 
within their normal operating ranges. 

2. Derate 12.3 mW/°C above IIO^C. 

3. Vou-r = + 10V IguT^' 

100% Tested for Dash 8 at +250C and +1250C Only. 


4. To drive from OTL^TTL circuits, IK pull-up resistors 
to 1 5.0V supply are recommended. 

5. Time measured to 90% of final output level; 

Vqut “ ■ 5.3V to +5.0V, Digital Inputs = OV to + 4.0V. 

6. Voltage at Pin 3, ENABLE = + 4.0V. 
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PERFORMANCE CHARACTERISTICS 


SI 






lOOns/DIV. 


TEMPERATURE- OC 
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HI-516 

16 Channel/Differential 
8 Channel CMOS High Speed 
Analog Multiplexer 


UJ 

CJ 

< 

LL 

C£ 

LLf 


FEATURES 

• ACCESS TIME (TYP) 

100 ns 

• SETTLING TIME (TYP TO 0.01%) 

800ns 

• LOW LEAKAGE Is (}FF 

lOpA 

Id OFF 

35pA 

• LOW CAPACITANCE Cs OFF 

2.5pF 

Cd off 

18pF 

• HIGH OFF ISOLATION AT 1MHz 

80dB 

• LOW CHARGE INJECTION 

0.3pC 

• SINGLE ENDED TO DIFFERENTIAL 


SELECTABLE (SOS) 


• LOGIC LEVEL SELECTABLE (LIS) 


APPLICATIONS 

• DATA ACOUISITION SYSTEMS 


• PRECISION INSTRUMENTATION 


• INDUSTRIAL CONTROL 


PINOUT 


Section 11 for Packaging 


TOP VIEW 


v+- 
OUTB- 
NC- 
IN16/8B- 
IN15/7B- 
IN14/6B- 
IN13/5B- 
IN12/4B- 
IN11/3B- 
IN10/2B- 
IN9/1B- 
GND- 
VDD/LLS ■ 
A 3 /SDS • 


1 

28 

2 

27 

3 

26 


25 

5 

24 

6 

7 

23 

22 

8 

21 

9 

20 

10 

19 

11 

18 

13 

16 

14 

15 


OUT A 
V- 

IN8/8A 

IN7/7A 

IN 6 / 6 A 

IN5/5A 

jNdMA 

IN3/3A 

iN2/2A 

IN1/1A 

ENABLE 

Ao 

Al 

A 2 


DESCRIPTION 


The HI-516 is a monolithic dielectrically isolated, high speed, high perfor- 
mance CMOS analog multiplexer. It offers unique built-in channel selec- 
tion decoding plus an inhibit input for disabling ail channels. The dual 
function of address input A 3 enables the HI-516 to be user programmed 
either as a single ended 16-channel multiplexer, by connecting 'out A' to 
'out B' and using A 3 as a digital address input, or as an 8 -channel diff- 
erential multiplexer by connecting A 3 to the V" supply. The substrate leak- 
ages and parasitic capacitances are reduced substantially using the Harris 
dielectric isolation process to achieve optimum performances in both high 
and low level signal applications. The low output leakage current (Iq Off 
< lOOpA @ 2500 and fast settling (tsETTLE 800ns to 0.01%) charact- 
eristics of the device make it an ideal choice for high speed data acquisition 
systems, precision instrumentation, and industrial process controls. 

The HI-516 is available in a 28 lead dual-in-line package. HI-516-5 is 
specified for operation over O^C to +750C, and the HI-516-2 over -550C 
to +I 250 C. Processing to MIL-STD-883A, Class B screening is available 
by selecting the HI-516-8. 


FUNCTIONAL DIAGRAM 


A 3 Decode 

A 3 Q ^ 
H H L 
L L H 

IF TT 


[q 

" — ’ 

- — 

H Hn 

n^h 


A3 

DE- 




1 

1 

1 

_^o 1 



INPUT BUFFER AND DECODERS MULTIPLEXER 
SWITCHES 
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SPECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS 




Digital Input Overvoltage: 


Voltage Between Supply Pins 

33V 

TTL 

I -6V<Vah<+6V 


Total Power Dissipation* 

1200mW 

1 A2 VSUPPLY (-) 

-2V 

Operating Temperature Ranges: 


CMOS 

f vsupply(+) 

+2V 

HI-516-2 

- 550 c to +1 250 c 

[ GND 

-2V 

HI-516-5 

QOC to 750 c 

Analog Input Voltage: 


Storage Temperature Range 

-65oCto 150OC 

Vs 

[ vsupply(+) 

+2V 



1 vsupply(-) 

-2V 




ELECTRICAL CHARACTERISTICS (Unless otherwise specified) Supplies = +15V, -15V; Vah (Logic Level High) = +2.4V, 

Val (Logic Level Low) = +0.8 V;Vod/LLS = Open (Note 6) 




-550Cto+1250C 

OOCto + 750 C 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

ANALOG CHANNEL CHARACTERISTICS 









Vs, Analog Signal Range 

Full 

-15 


+15 

-15 


+15 

V 

RONf Oo Resistance (Note 1) 

+250C 


620 

750 


620 

750 

n 


Full 


770 

1,000 


700 

1,000 

a 

Is (OFF), Off Input Leakage Current 

+250C 


0.01 



0.01 


nA 


Full 


0.38 

50 


0.38 

50 

nA 

Iq(OFF), Off Output Leakage Current 

+250C 


0.035 



0.035 


nA 


Full 


0.48 

100 


0.48 

100 

nA 

lo(ON), On Channel Leakage Current 

+250C 


0.04 



0.04 


nA 


Full 


0.56 

100 


0.56 

100 

nA 

DIGITAL INPUT CHARACTERISTICS 

Val Input Low Threshold (TTL) 

Full 



0.8 



0.8 

V 

Vah Input High Threshold (TTL) 

Full 

2.4 



2.4 



V 

Vah Input Low Threshold (CMOS) 

Full 



0.3VDD 



0.3VDD 

V 

Vah Input High Threshold (CMOS) 

Full 

0.7VDD 



0.7VDD 



V 

Iah Input Leakage Current (High) 

Full 


0.05 

1 


0.05 

1 

#iA 

IAL Current (Low) 

Full 


4 

25 


4 

25 

fJiA 

SWITCHING CHARACTERISTICS 

tA, Access Time 

+250C 


100 

150 


100 

150 

ns 


Full 


120 

200 


120 

200 

ns 

tOPEN. Break before make delay 

+250C 


20 



20 


ns 

tON(EN), Enable Delay (IN) 

+250C 


100 

150 


100 


ns 

tQf p(EN), Enable Delay (OFF) 

+250C 


80 

125 


80 


ns 

Settling Time (0.1%) 

+250C 


250 



250 


ns 

(0.01%) 

+250C 


800 



800 


ns 

Charge Injection (Note 2) 

+250C 


0.33 



0.33 


pC 

Off Isolation (Note 3) 

+250C 


90, 



90 


dB 

Cs(OFF), Channel Input C^acitance 

+250C 


2.5 



2.5 


pF 

Cd(OFF), Channel Output Capacitance 

+250C 


18 



18 


pF 

Ca, Oigital input Capacitance 

+250C 


5 



5 


pF 

CDSiOPF)» Input to Output Capacitance 

+250C 


0.02 



0.02 


pF 

POWER REQUIREMENTS 

PO, Power Oissipation 

Full 


525 



525 


mW 

I'*’, Current (Note 4) 

Full 


17.5 

25 


17.5 

30 

mA 

r. Current (Note 4) 

Full 


17.5 

25 


17.5 

30 

mA 

1'*', Standby (Note 5) 

Full 


17.0 

25 


17.0 

30 

mA 

r. Standby (Note 5) 

Full 


17.0 

25 


17.0 

30 

mA 


NOTES: 

1. VIN =- 10V, lOUT = -100/iA 4. 

2. ViN = OV, Cl = lOOpF, Enable input 5. 

pulse = 3V, f = 500kHz 6. 

3. VEN = 0.8V, Vs = 3VRMS, f = 500kHz, 

Cl = 40pF, Rl = Ik, Pin 3 grounded 


Ven = +2.4V 
VEN = 0.8V 

Vdd/*-'-S Pin = Open or Grounded for TTL Compatibility 
Vdd/*-LS Pin = Vqq for CMOS Compatibility 
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TRUTH TABLES 


HI-516 USED AS A 16-CHANNEL MULTIPLEXER OR 
8 CHANNEL DIFFERENTIAL MULTIPLEXER * 


USE A 3 AS DIGITAL 
ADDRESS INPUT 


r ON CHANNEL TO 


\1 Aq OUTA 


X X NONE 


H 


H H 


H 


H 


H H 


H H 


H 


H 


H 


H 


H H 


H H 


H H 


For 16-Channel single-ended function, tie ‘out A' to 
'out B', for dual 8 -channel function use the A 3 address 
pin to select between MUX A and MUX B, where MUX A 
is selected with A 3 low. 


OUTA 

OUTB 

NONE 

NONE 

1A 

NONE 

2A 

NONE 

3A 

NONE 

4A 

NONE 

5A 

NONE 

6 A 

NONE 

7A 

NONE 

8 A 

NONE 

NONE 

IB 

NONE 

2B 

NONE 

3B 

NONE 

4B 

NONE 

5B 

NONE 

6 B 

NONE 

7B 

NONE 

8 B 


HI-516 USED AS A DIFFERENTIAL 
8 -CHANNEL MULTIPLEXER 


A 3 CONNECT TO V SUPPLY 

ON CHANNEL TO 

ENABLE 

A 2 

Al 

Ao 

OUTA 

OUTB 

L 

X 

X 

X 

NONE 

NONE 

H 

L 

L 

D 

1A 

IB 

H 

n 

D 

H 

2A 

2B 

H 

L 

H 

L 

3A 

3B 

H 

L 

H 

H 

4A 

4B 

H 

H 

L 

L 

5A 

56 

H 

H 

n 

H 

6 A 

6 B 

H 

H 

H 

L 

7A 

7B 

H 


H 


8 A 

8 B 
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HI-518 

8 Channel /Differential 
4 Channel CMOS High Speed 
Analog Multiplexer 


FEATURES 


• ACCESS TIM E(TYP) 

• SETTLING TIME (0.1%) 

• LOW LEAKAGE Is(OFF) 

Id (OFF) 

• LOW CAPACITANCE (TYP) Cs (OFF) 

Cd(OFF) 

• HIGH OFF ISOLATION @ (IMHz) 

• SINGLE ENDED TO 

DIFFERENTIAL MODE SELECTABLE (SDS) 

• LDGIC LEVEL SELECTABLE (LLS) 

• LOW CHARGE INJECTION 


APPLICATIONS 


• DATA ACQUISITION SYSTEMS 

• INDUSTRIAL CONTROLS 

• TELEMETRY 


DESCRIPTION 


The HI-518 is a monolithic, high performance, high speed Analog 
Multiplexer, constructed utilizing the Harris Dielectrically isolated 
CMOS process. 

This device has the added feature that it can be user programmed 
either as a single ended 8-channel multiplexer by connecting 'out A' 
to 'out B' and using A2 as a digital address input, or as a 4 - 
channel differential multiplexer by connecting A2 to the V~ supply. 

TTL or CMOS compatibility is also selectable. Low leakage current, 
Id off < lOOpA @ 250C, and fast settling, 250ns to 0.1%,charac- 
teristics of this device make it an ideal choice for high speed data 
acquisition systems, precision instrumentation and industrial process 
controls. 

The HI-518 is available in an 18 lead Dual-in-Line Package. The 
HI-518-5 is specified for operation over QOC to +750C, and the 
HI-518-2 over -550C to +1250C. Processing to MIL-STD-883A 
Class B screening is available by selecting the HI-518-8. 


PINOUT 


FUNCTIONAL DIAGRAM 















SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 




Digital Input Overvoltage: 


Voltage Between Supply Pins 

33V 

TTL 

f -6V<Vah<+6V 


Total Power Dissipation* 

725mW 

i A2VsuPPLY(-) 

-2V 

Operating Temperature Ranges: 


CMOS 

f vsupply(+) 

+2V 

HI-518-2 

-550Cto+1250C 

[ GND 

-2V 

HI-518-5 

QOC to 750 c 

Analog Input Voltage: 


Storage Temperature Range 

-650C to 150OC 

Vs 

vsupply(+) 

+2V 

‘Derate 13.6mW/oc above Ta = 120^0 


vsupply(-) 

-2V 




ELECTRICAL CHARACTERISTICS 


(Unless otherwise specified) Supplies = +15V, -15V; Vah (Logic Level High) =+2.4V, 
Val (Logic Level Low) = +0.8V; Vqq/LLS = Open (Note 6). 


- 550 c to + 1 250 c 


Qoc to + 750 C 


PARAMETER 


ANALOG CHANNEL 
CHARACTERISTICS 

Vg Analog Signal Range 
Ron On Resistance (Note 1) 

Is (OFF) Off Input 

I P. 

^caivayc ouiiciii 

l [3 (OFF) Off Output 
Leakage Current 
Iq (ON) On Channel . 
Leakage Current 

DIGITAL INPUT 
CHARACTERISTICS 


+15 

480 750 

700 1000 


VftL Input Low Threshold (TTL) 

Full 



0.8 



0.8 

V 

Input High Threshold (TTL) 

Full 

2.4 



2.4 



V 

Val Input Low Threshold (CMOS) 

Full 



O.SVqq 



0 . 3 Vdd 

V 

Vah Input High Threshold (CMOS) 

Full 

0.7VDO 



0.7VOD 



V 

Iah Input Leakage Current (High) 

Full 


0.05 

1 


0.05 

1 

juA 

IAH Input Leakage Current (Low) 

Full 


4 

20 


4 

20 


SWITCHING CHARACTERISTICS 









tA, Access Time 

+250C 


80 

125 


80 

125 


Full 


110 

150 


110 

150 

ns 

fOPEN. Break before make Delay 

+250C 


20 



20 


ns 

tON (EI^L Enable Delay (ON) 

+250C 


80 

150 


80 

150 

ns 

tOFF (EN), Enable Delay (OFF) 

+250C 


60 

125 


60 

125 

ns 

Settling Time (0.1%) 

+250C 


250 



250 


ns 

( 0 . 01 %) 

+250C 


800 



800 



Charge Injection (Note 2) 

+250C 


0.3 



0.3 


pC 

Off Isolation (Note 3) 

+250C 


86 



86 


dB 

Qs (OFF) Channel Input Capacitance 

+250C 


1.9 



1.9 


pF 

Cq (OFF) Channel 

Output Capacitance 

+250C 


10 



10 


PF 

Ca, Digital Input Capacitance 

+250C 


3 



3 


pF 

COS (OFF) Input to Output 
Capacitance 

+250C 


0.02 



0.02 


pF 

POWER REQUIREMENTS 









P 0 , Power Dissipation 

Full 


360 

450 


360 

540 

mW 

I+, Current (Note 4) 

Full 


12 

15 


12 

18 

mA 

r, Current (Note 4) 

Full 


12 

15 


12 

18 

mA 

I+, Standby (Note 5) 

Full 


11.5 

15 


11.5 

18 

mA 

l~, Standby (Note 5) 

Full 


11.5 

15 


11.5 

18 

mA 


NOTES: 

1. V|N = i 10V, lOUT = -100/LtA 

2. V|N = OV, Cl = lOOpF, Enable 
Input pulse = 3V, f = 500kHz. 


VeN = 0 . 8 V, Vs =3VRMS, f = BOOkHz, 
Cl = 40pF, Ru = 1 k. Due to the pin 
to pin capacitance between IN 8/4B 
(Pin 3) and Out B (Pin 2) channel 
8/4B exhibits 60dB of Off Isolation 
under the above test conditions. 


4. VEN = +2.4 V. 

5. VeN = 0.8V. 

6. VdD/LLS Pin = Open or ground- 
ed for TTL compatibility. 
VDD/LLS Pin = VDD for CMOS 
compatibility. 
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TRUTH TABLES 




33 


HI-518 USED AS 8 CHANNEL MULTIPLEXER OR HI-518 USED AS DIFFERENTIAL 

4 CHANNEL DIFFERENTIAL MULTIPLEXER 4 CHANNEL MULTIPLEXER 


A2 CONNECT TO 



V- SUPPLY 

ON CHANNEL TO 

ENABLE 

Al 

Ao 

OUT A 

OUTB 

L 


D 


NONE 

H 


H 

mm 

IB 

H 


D 


2B 

H 

H 

■■ 


3B 

H 

H 

H 

4A 

4B 


USE A2 AS DIGITAL 
ADDRESS INPUT 

ON CHANNEL TO 


A2 

Al 

aq 

OUT A 

OUTB 

L 



B 

NONE 

NONE 

H 



B 

1A 

NONE 

H 



B 

2A 

NONE 

H 



B 

3A 

NONE 

H 




4A 

NONE 

H 

H 


B 

NONE 

IB 

H 

H 


mm 

NONE 

2B 

H 

H 

H 

B 

NONE 

3B 

H 

H 

H 

H 

NONE 

4B 
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FEATURES 

• CROSSTALK (10MHz) 

>60dB 

• FAST ACCESS TIME 

150ns 

• FAST SETTLING TIME (0.01%) 

600ns 

• TTL COMPATIBLE 


APPLICATIONS 

WIDEBAND SWITCHING 


• RADAR 


• TV VIDEO 


• ECM 


PINOUT 


TOP VIEW 

+V 
OUT 
SIG GND 
SIG GND 
IN 4 
SIG GND 
IN 3 
PWR GND 
Al 
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HI-524 

4 Channel 
Video Multiplexer 


DESCRIPTION 


The HI-524 is a four channel CMOS analog multiplexer designed to 
process single-ended video signals with bandwidths up to 10MHz. The 
chip includes a 1 of 4 decoder for channel selection and an Enable 
input to inhibit all channels (chip select). 

Three CMOS transmission gates are used in each channel, as compared 
to the single gate in more conventional CMOS multiplexers. This pro- 
vides a double barrier to the unwanted coupling of signals from each 
input to the output. In addition. Dielectric Isolation (01) processing 
helps to insure that Crosstalk exceeds 60dB at 10MHz. 

The HI-524 is designed to operate Into a wideband buffer amplifier 
such as the HARRIS HA-5190. The multiplexer chip includes two 
“on" switches in series, for use as a feedback element with the amplifier. 
This feedback resistance matches and tracks the channel Rqn resis- 
tance, to minimize the amplifier Vqs and its variation with temperature. 

The HI-524 is well suited to the rapid switching of video signals in 
telemetry, instrumentation, radar and video systems, it is packaged 
in an 1 8 pin ceramic DIP and operates on ± 15V supplies. 

The performance levels available are: HI1-524-2, -550C to +125^0 
operating range; HI1-524-5, O^C to +750C operating range and 
HI1 -524-8, -55°C to +125^0 operating range plus 100% screening 
per MIL-STO-883/Method 5004/Class B. Chips for hybrid applications 
are designated H 10-524-6. 




FUNCTtONAL DIAGRAM 



TRUTH TABLE 


Al 

Afl 

EN 

ON 

CHANNEL 

X 

X 

L 

NONE 

L 

L 

H 

1* 

L 

H 

H 

2 

H 

L 

H 

3 

H 

H 

H 

4 


'CHANNEL 1 1S SHOWN 
SELECTED IN THE DIAGRAM 
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SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 



Digital Input Overvoltage; 

Either Supply to Ground 

16.5V 

-6V < Vah < +6V 

Total Power Dissipation* 

750mW 

Analog Input (Vs) or Output (Vq) 
+VSUPPLY +2V 
-VSUPPLY -2V 

Operating Temperature Range; 

HI-524-2. -8 

HI-524-5 

Storage Temperature Range 

-550C to+1250C 

QOC to 750 c 
-65OCto150oC 

Voltage Between Supply Pins 

33V ‘Derate 13.6mW/oC above Ta = 1200C 





ELECTRICAL CHARACTERISTICS 


(Unless otherwise specified) Supplies = +1 BV, -15 \/;Vah (Logic Level High) = +2.4\/, 
Val = (Logic Level Low) = +0.8 V;\/ei\i = +2.4V 


PARAMETER 

TEMP 

HI-524-2. -8 
-550C to + 1250c 

H 1-524-5 

OOC to +750C 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

Analog Channel Characteristics 









Vs, Analog Signal Range 

Full 

-10 


+10 

-10 


+10 

V 

RON, On Resistance (Note 1) 

+250C 


700 



700 


n 


Full 



1.5K 



1.5K 

£7 

IS (OFF), Off Input Leakage Current (Note 2) 

+250C 


0.2 



0.2 


nA 


Full 



50 



50 

nA 

lO (OFF), Off Output Leakage Current (Note 2) 

+250C 


0.2 



0.2 


nA 


Full 



50 



50 

nA 

Id (ON), On Channel Leakage Current (Note 2) 

+250C 


0.7 



0.7 


nA 


Full 

' 


50 



50 

nA 

3dB Bandwidth: (Note 3) 

Full 


20 



20 


MHz 

Digital Input Characteristics 









VAL Input Low Threshold (TTL) 

Full 



0.8 



0.8 

V 

VAH Input High Threshold (TTL) 

Full 

2.4 



2.4 



V 

lAH Input Leakage Current (High) 

Full 


0.05 

1 


0.05 

1 

pA 

lAL Current (Low) 

Full 


4 

25 


4 

25 

ma 

Switching Characteristics 









tA, Access Time (Note 4) 

+250C 


150 

300 


150 

300 

ns 


Full 







ns 

tOPEN. Break before make delay (Note 4) 

+250C 


20 



20 


ns 

tON (EN), Enable Delay (ON). Rl = 500^2 

+250C 


180 

300 


180 


ns 

tOFF (EN), Enable Delay (OFF), RL = 500^2 

+250C 


180 

250 


180 


ns 

Settling Time (0.1%) (Note 4) 

+250C 


200 



200 


ns 

(0.01%) 

+250C 


600 



600 


ns 

Crosstalk (Note 5) 

+250C 


-65 



-65 


dB 

CS (OFF), Channel Input Capacitance 

+250C 



6 


6 


pF 

CD (OFF), Channel Output Capacitance 

+250C 



4 


4 


pF 

CA, Digital Input Capacitance 

+250C 



5 


5 


pF 

Power Requirements 









PD, Power Dissipation 

Full 


540 



540 


! mW 

I+, Current (VEN = 2.4V) (Note 6) 

Full 


18 

25 


18 

25 

mA 

r. Current (VEN = 2.4V) (Note 6) 

Full 


18 

25 


18 

25 

mA 

I+, Standby (VEN = 0.8V) (Note 6) 

Full 


18 

25 


18 

25 

mA 

r. Standby (VEN = 0.8V) (Note 6 ) 

Full 


18 



25 


18 

iiL_ 

mA 


1. V|N = OV; loUT = IOOmA 
(See Test Circuitj!^ 1 ) 

2. Vo = ilOV; VS = + 10V 
(See Test Circuits ^ 2, 3, 4) 

3. MUX output is buffered with HA-5190 as 
shown in Applications section. 

4. (See Test Circuit j!/ 5) 


5- V|N = 10MHz, 3Vp-p on one channel, jwith any 
other channel selected. (Worst case is channel 3 
selected with input on channel 4.) MUX output is 
buffered with HA-5190 as shown in Applications 
section. Terminate all channels with 75^2 . 

6. Supply currents vary less than 0.5mA for switching 
rates from DC to 2MHz. 
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PeRFORMANCE CHAMCTERISTICS AN D TEST CIRCUITS ^ 

(UNLESS OTHERWISE SPECIFIED Ta = 25oC. VsuPPLY = ±15V. Vah = 2.4V, VaL = 0.8V) 

ON RESISTANCE 


TEST CIRCUIT NO. 1 


lour ioo/(A 



100/iA 


ON RESISTANCE VS. ANALOG 
INPUT VOLTAGE 



V|N (VOLTS) 


ON RESISTANCE VS. SUPPLY VOLTAGE 



(VOLTS) 




TEST CIRCUIT NO. 2* 



LEAKAGE CURRENT 


*Two measurements per channel: 

+10V/-10V and -10V/+10V. 

(Two measurements per device for Id(OFF) : 
+10V/-10V and -10V/+10V.J 


LEAKAGE CURRENT 
VS. TEMPERATURE 


TEST CIRCUIT NO. 3* 



TEST CIRCUIT NO. 4* 



LEAKAGE 

CURRENT 

(nA) 



TEMP (OC) 
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Harris Semiconductor 


PERFORMANCE CHARACTERISTICS AND TEST CIRCUITS (Contittuad) 


TEST CIRCUIT NO. 5 


SETTLING TIME 
ACCESS TIME 

BREAK-BEFORE-MAKE DELAY 


T3\ 

U” 



(USE DIFFERENTIAL COMPARATOR 
PLUG-IN ON SCOPE FOR SETTLING 
time measurement.) 


ADDRESS DRIVE (Va) 


VaH = 2.4V 


val=ov 


HA-S190 

OUTPUT 


ACCESS TIME.tA 
SETTLING TIME, ts 


±0.1% OF F/S 
(OR ±0.01%) 


ACCESS TIME 
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HI-539 

Monolithic, Four Channel. 
Low Level. Differential Multiplexer 


FEATURES 

DESCRIPTION 

• DIFFERENTIAL PERFORMANCE, TYP. 

• LOW AR 0 N.+I 250 C 

• LOW AIo(on),+1250C 

• LOW AlCHARGE INJECTION) 

5.512 

0.6nA 

O.lpC 

The Harris HI-539 is a monolithic, four channel, differential multiplexer. 
Two digital inputs are provided for channel selection, plus an Enable input 
to disconnect all channels. 

• LOW CROSSTALK 

-120dB 

Performance is guaranteed for each channel over the range i 10V, but is op- 

• SETTLING TIME, +0.01% 

900ns 

timized for low level differential signals. Leakage current, for example, which 
varies slightly with input voltage, has its distribution centered at zero for 

• WIDE SUPPLY RANGE ± 

5VTO±18V 

zero input volts. 

• BREAK-BEFORE-MAKE SWITCHING 


In most monolithic multiplexers, the net differential offset due to thermal 
effects becomes significant for low level signals. This problem is minimized 

• NO LATCH-UP 


in the HI-539 by symmetrical placement of critical circuitry with respect 
to the few heat producing devices. 

APPLICATIONS 

The HI-539 will be offered in both' commercial and military temperature 

• LOW LEVEL DATA ACQUISITION 


ranges, with screening available for MIL-STD-883, Class B. Supply voltages 
are ± 15V and power consumption is only 2.5mW. The package is a 16 pin 

• PRECISION INSTRUMENTATION 


ceramic D IP. 

• TEST SYSTEMS 



PINOUT 

FUNCTIONAL DIAGRAM 

TOP VIEW 

1 ■ /' 1 

1 • ' •-! r 1 

! 1 1 >1 1 Kinia 

! 1 ! rS : 




Harris Semiconductor 













Harris Semiconductor 



SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

Voltage Between Supply Pins (Vps+, Vps_) 40V 

Voltage from either Supply to Ground 20V 

Analog Input Voltage, Vs Vpj- < Vs < Vps+ 

Digital Input Voltage, Va Vpj. < Va < Vps+ 

Storage Temperature Range -650C to +150OC 


Internal Power Dissipation* 725mW 

Operating Temperature Range 

HI-539-2, -8 -550Cto+1250C 

HI-539-4 -250Cto+850C 

HI-539-5 0OCto+75OC 

•Derate 9.6mW/0C above Ta = 95^0 


ELECTRICAL CHARACTERISTICS (Unless otherwise specified) Supplies = 1 15V, V£|\| = +4.0V, 

Vah (Logic Level High) = +4.0V, Val (Logic Level Low) = +0.8V. 

See the Performance Characteristics Section for test circuits and conditions. 
Selected parameters are defined in the Definitions Section. 



— 

HI-539-2. -8 

HI-539-4, -5 


PARAMETER 

TEMP 

TYP 

MAX(MIN) 

TYP 

MAX (MIN) 

UNITS 








ANALOG CHANNEL CHARA'S 







Vs, Analog Signal Range 

Full 


(-10)/t10 


(-10)/-H0 

V 

Ron, On Resistance V|n = 0V 

+250C 

650 

850 

650 

850 

n 

> 

o 

+) 

z 

> 

+250C 

700 

900 

700 

900 

n 

V|N = 0V 

Full 

950 

1.3K 

800 

IK 

n 

V|N=±10V 

Full 

1.1k 

1.4k 

900 

1.1k 

n 

^RON A ~ Side B) 







ViN = 0V 

+250C 

4.0 

24 

4.0 

24 

n 

V|N = + 10V 

+250C 

4.5 

27 

4.5 

27 

n 

V|N = 0V 

Full 

4.75 

28 

4.0 

24 

n 

V|N = i lOV 

Full 

5.5 

33 

4.5 

27 

n 

IS(OFF), OH Input Leakage Current 
(Note 1) 







Condition OV 

+250C 

30 

200 

30 

200 

pA 

Condition i lOV 

+250C 

100 


100 


pA 

Condition OV 

Full 

2 

10- 

0.2 

1 

nA 

Condition + 10V 

Full 

5 

25 

0.5 

2.5 

nA 

‘^•S(OFF). [Side A -Side Bl 







Condition OV 

+250C 

3 

100 

3 

100 

pA 

Condition 1 10V 

+250C 

10 


10 


pA 

Condition OV 

Full 

0.2 

2 

0.02 

0.2 

nA 

Condition 1 10V 

Fuii 

0.5 

5 

0.Q5 

0.5 

nA 

lO(OFF), OH Output Leakage Current 
(Note 1) 







Condition OV 

+250C 

30 

200 

30 

200 

pA 

Condition 1 10V 

+250C 

100 


100 


pA 

Condition OV 

Full 

2 

10 

0.2 

1 

nA 

Condition ± 10V 

Full 

5 

25 

0.5 

2.5 

nA 

A Id(OFF), [Side A - Side Bl 







Condition OV 

+250C 

3 

100 

3 

100 

pA 

Condition 1 10V 

+250C 

10 


10 


pA 

Condition OV 

Full 

0.2 

2 

0.02 

0.2 

nA 

Condition 1 10V 

Full 

0.5 

5 

0.05 

0.5 

nA 

'D(ON). On Channel Leakage Current 
(Note 1) 







Condition OV 

+250C 

50 

200 

50 

200 

pA 

Condition 1 10V 

+250C 

150 


150 


pA 

Condition OV 

Full 

5 

25 

0.5 

2.5 

nA 

Condition i 10V 

Full 

6 

40 

0.8 

4.0 

• nA 

^ IqION) [Side A - Side B] 







Condition OV 

+250C 

10 

100 

10 

100 

pA 

Condition i 10V 

+250C 

30 


30 


pA 

Condition OV 

Full 

0.5 

5 

0.05 

0.5 

nA 

Condition 1 10V 

Full 

0.6 

6 

0.08 

0.8 

nA 

i^Vos, Differential Offset Voltage 

+250C 

002 

004 

0.02 

0.04 

7<V 


Full 

0.70 

10 

0.08 

1.0 

TtV 
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SPECIFICATIONS (Continued) 




Hl-539-2,-8 

HI-539-4, -5 


PARAMETER 

TEMP 

TYP 

MAX (M,IN) 

■TYP 

MAX (MIN) 

UNITS 

DIGITAL INPUT CHARACTERISTICS 







V/^L, Input Low Threshold 

Full 


0.8 


0.8 

V 

Vah, Input High Threshold 

Full 


(4.0) 


(4.0) 

V 

IAH. Input Leakage Current (High) 

Full 


1 


1 

aa 

IAL. Input Leakage Current (Low) 

Full 


1 


1 

pA 

SWITCHING CHARACTERISTICS 







Ta. Access Time 

+250C 

250 

750 

250 

750 

ns 


Full 

450 

1,000 

450 

1,000 

ns 

Topen. Break-Before-Make Oelay 

+250C 

85 

(30) 

85 

(30) 

ns 

Full 


(30) 


(30) 

ns 

Ton(EN). Enable Oelay On 

+250C 

250 

750 

250 

750 

ns 


Full 


1,000 


1,000 

ns 

ToFF(EN). Enable Delay Off 

+250C 

160 

650 

160 

650 

ns 


Full 


900 


900 

ns 

Settling Time, to 10.01% 

+250C 

0.9 


0.9 


ps 

Charge Injection (Output) 

Full 

3 


3 


pC 

^ Charge Injection (Output) 

Full 

0.1 


0.1 


pC 

Charge Injection (Input) 

Full 

10 


10 


pc 

Differential Crosstalk (Note 3) 

+250C 

124 


124 


dB 

Single Ended Crosstalk (Note 3) 

+250C 

1 


100 


dB 

Cs(DFF). Channel Input Capacitance 

Full 

5 


5 


PF 

Cd(OFF). Channel Output Capacitance 

Full 

7 


7 


pF 

Cd(ON). Channel On Output Capacitance 

Full 

17 


17 


pF 

C[)S, Input to Output Capacitance (Note 4) 

Full 

0.08 


0.08 


pF 

Ca, Digital Input Capacitance 

Full 

3 


3 



POWER REQUIREMENTS 







Pq, Power Dissipation 

+250C 

2.5 


2.5 


mW 


Full 


45 


45 

mW 

1+ Current 

+250C 

0.150 


0.150 


mA 


Full 


2.0 


2.0 

mA . 

1- Current 

+250C 

0.001 


0.001 


mA 


Full 


1.0 


1.0 

mA 

1 V, Supply Voltage Range 

Full 



115 

(±5)/ ±18 

115 

(15)/ 118 

V 



NOTES 

1. See Test Circuits if 2, 3, 4. The condition IIOV means: 

IS(OFF) and lo(OFF) : (Vs = +10V, Vq = -10V), then 
(VS = -lOV, Vo =+10V) 
IqION) (+1QV, then -10V) 

2. i^Vqs (Exclusive of thermocouple effects) = 

Ron ^id(on) + 'D(ON) -iRoN- 


See Applications section for discussion of additional Vgg 
error. 

3. ViN = IkHz, 15Vp-p on all but the selected channel. See 
Test Circuit if 9. 

4. Calculated from typical Single-Ended Crosstalk performance. 


f 
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HI-562A 


12 Bit High Speed Monolithic 
Digital-to-Analog Converter 


FEATURES 

• OUTPUT CURRENT 

• MONOLITHIC CONSTRUCTION 


2mA, F.S. 


EXTREMELY FAST SETTLING 300ns TO 0.01% (TYP.) 


±10ppm/oC (MAX.) 
±1/2 LSB (MAX.) 


• LOW GAIN DRIFT 

• EXCELLENT LINEARITY 

• DESIGNED FOR MINIMUM GLITCHES 

• MONOTONIC OVER TEMPERATURE 


NOTE: HI-562A IS RECOMMENDED FOR NEW DESIGNS 


APPLICATIONS 


• CRT DISPLAY GENERATION 

• HIGH SPEED A/D CONVERTERS 

• VIDEO SIGNAL RECONSTRUCTION 

• WAVEFORM SYNTHESIZERS 

• HIGH SPEED DATA ACQUISITION 

• HIGH-REL APPLICATIONS 

• PRECISION INSTRUMENTS 


DESCRIPTION 

The Harris HI-562A is the first monolithic digital-to-analog con- 
verter to combine both ultra-high speed performance and 12-bit 
accuracy on the same chip. The HI-562A's fast output current 
settling of 300ns to 0.01% is achieved using dielectric isolation 
processing to reduce internal parasitics for fast rise and fall times 
during switching. Output glitches are minimized in the HI-562A 
by incorporating equally weighted current sources switched into 
an R-2R ladder network for symmetrical turn-ON and turn-OFF 
switching times. This creates within the chip a very uniform 
constant thermal distribution for excellent linearity and also 
completely eliminates thermal transients during switching. High 
stability thin film resistor processing together with laser trimming 
provide the HI-562A with guaranteed true 12-bit linearity to 
within ±1/2 LSB maximum at +25°C for -4 and -5 parts, and to 
within ±1/4 LSB maximum at +250C for -2 and -8 parts. The Hl- 
562A is recommended as a replacement for higher cost hybrid and 
modular units for increased reliability and accuracy in applications 
such as CRT displays, precision instruments and data acquisition 
systems requiring throughput rates as a high as 3.3 MHz for full 
range transitions. Its small size makes it an ideal choice as the 
heart of high speed A/D converter designs or as a building block 
in high speed or high resolution industrial process control systems. 
The HI-562A is also ideally suited for aircraft and space instru- 
mentation where operation over a wide temperature range is 
required. 

The HI-562A-5 is specified for operation over 0°C to +750C, 
the HI-562A-4 over -250C to +850C and the HI-562A-2 and Hl- 
562A-8 over -SB^C to +1250C. Processing MIL-STD-883A Class 
B screening is available by selecting the HI-562A-8. All are 
available in a hermetically sealed 24-lead dual-in-line package. 


PINOUT 


FUNCTIONAL DIAGRAM 


Vps+ 1 
CMOS/TTL , 
LOGIC SELECT ^ 
♦VrefILOIN) 3 


VrefIHIINI 6 


BIPOLAR R IN 7 
BIPOLAR H OUT 8 
IQACOUT 9 
10V SPAN R 10 
20V SPAN R 1 1 


TOP VIEW 



Section 1 1 for Packaging 


24 BIT 1 (MSB) IN 


ttucmos 

LOGIC 

LEVEL WT 1 1N 

ONO Ve EELECT (MM) 23466 7EE10 11 (LM) 


DIGITAL INPUT LEVEL SHIFTEM ft SWITCH DfllVEM 


» 2K « « » W » W » 14 


13 BIT 12 (LSB) IN 


*Pin 3 connected to bottom case 
for hjgfi frequency stiieldina. 


Copyright Harris Corporation 1980 
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SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

Power Supply Inputs Vps+ 


Power Supply Inputs Vps+ +20\/ 

Vps- -20V 

Reference Inputs VREF (Hi) iVps 

Digital Inputs Bits 1-12 -IV, +12V 

CMOS/TTL Logic Select -1V, +12V 

Outputs Pins 7, 8, 10, 1 1 -Vps 

Pin 9 +Vps, -5V 


(Referred to Ground) ^ 

+20V 
-20 V 
±Vps 
-IV +12V 


Power Dissipation Pd, Package 
Operating Temperature Range 

HI-562A-2 

HI-562A-4 

HI-562A-5 

HI-562A-8 

Storage Temperature Range 


lOOOmW 

-550C to+1250C 
-250C to +850C 
OOC to +750C 
-550c to + 1250c 
-650c to+150OC 


ELECTRICAL CHARACTERISTICS (@ +250C, Vps+, = +5V, Vpg- = -15V, Vref = +10V, pin 2 tied to pin 12 

unless otherwise noted) 


PARAMETER 


INPUT CHARACTERISTICS 


Digital Inputs (3) 


.Input Voltage (2) 
Logic '1” 

Logic "0” 

TTL ■ 

Input Current (2) 
Logic "1" 

^ Logic "0" 


^ Input Voltage 
Logic "1" 

Logic "0" 

CMOS< 

Input Current 
Logic "1” 

^ Logic "0" 

Reference Input 

Input Resistance 

Input Voltage 


CONDITIONS 


Bit ON "Logic 1" 
Bit OFF "Logic 0" 


Over full 
temp, range 
Pin 2 tied to Pin 12 


Connect pin 2 to pin 1 for 
Vps+^9.5V. Otherwise 
(for CMOS levels below 8Vi, 
connect pin 2 to pin 12. 


TRANSFER CHARACTERISTICS 


1 HI-562A-2/HI-562A-8 

HI-562A-4/HI-562A-5 | 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


20 1500 

-50 -100 


20 1 500 

-50 -100 


Resolution 

Over full temp, range 

Nonlinearity 13) 

@ + 250 C ! 

Over full temp, range 

Differential 

@ +25CC 

Nonlinearity (3) 

Over full temp, range 

Relative Accuracy (6) 

With 5012(1%) Trim Resistors 

Gain Error 

All Bits ON 

Bipolar Offset Error 
Unipolar Offset Error 

All Bits OFF 

Adjustment Range 

See Operating Instructions 

Gain 

With 10012 Trim 

Sipoiar Offset 

Potentiometers 

Temperature Stability 

Drift specified with internal 
span resistors for voltage output 

Gain Drift (3) 

Over full 

Offset Drift (3) 

temp, range 

Unipolar Offset 

Bipolar Offset 

All Bits OFF 

Differential Nonlinearity 

Over full temp, range 

Settling Time (3) 

All Bits ON-to-OFF or 

to±1/2LSB 

OFF-to-ON 


20 1500 

-50 -100 


20 1500 

-50 -100 


MOMOTONICITY GUARANTEED 


±.012 ± 


5 % FSR (4) 

5 


±0,25 I % pfiB 

±0.5 I 


±10 ppm of 
FSR/oC 
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SPECIFICA TIONS (continued) 


H 

Z 





HI-5B2A-2/HI-562A-8 

HI-562A-4/HI-562A-5 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

Major Carry Transient 









Peak Amplitude 

From 011...1 to 100...0 


0.7 



0.7 


mA 

Settling Time to 

or100...0to011...1 








90% Complete 



35 



35 


ns 

Power Supply Sensitivity (3) 









Unipolar Offset 

Vps+ @ +5V 

All Bits OFF 


±0.5 



±0.5 



Vps-@-15V 



±0.5 



±0.5 



Bipolar Offset 

Vps+ @ 5V 

Alt Bits OFF, Bipolar mode 


±1.5 



±1.5 


ppm of 
FSR/% Vp, 

Vps-@-15V 



±1.5 



±1.5 


Gain 









Vps+@ +5V 

All Bits ON 



±3.5 



±3.5 


Vps-@-15V 




i7.5 



+7.5 



OUTPUT CHARACTERISTICS 


Output Current 

Unipolar 

Bipolar 


-1.6 

±0.8 

-2.0 

+1.0 

-2.4 
+ 1.2 

-1.6 

±0.8 

-2.0 

+1.0 

-2.4 
+ 1.2 

mA 

Resistance 



2K 



2K 


ohms 

Capacitance 



20 



20 


pF 

Output Voltage Ranges 









Unipolar 

Using external op amp 


0 to +5 



Oto+5 




and internal scaling 


Oto+10 



Oto+10 



Bipolar 

resistors. See Figure 1 


±2.5 



±2.5 




and Table 1 for connections 


±5 



±5 






±10 



±10 



Compliance Limit 13) 


-3 


+10 

-3 


+10 

V 

Compliance Voltage (3) 

Over full temp, range 


±1.0 



±1.0 


V 


0.1 to 10Hz (All Bits ON) 


30 



30 



Output Noise 

0.1 to 5MHz (All Bits ON) 


100 



100 


/jV (p-p) 


POWER REOUIREMENTS 


Vpj+(7) 

Over full 

4.5 

5 

16.5 

4.75 

5 

16.5 

— 

Vps- 

temp, range 

-13.5 

-15 

-16.5 

-13.5 

-15 

-16.5 

■■ 

lps+ (5) 

All Bits ON or OFF in 


8 

15 


8 

IS 

mA 

Ips- (5) 

either TTL or CMOS mode (250C) 


16 

23 


16 

23 

lps+ (5) 

Same as above except 


11 

20 


11 

20 

mA 

Ips- (5) 

over full temp, range 


20 

30 


20 

30 


Power Dissipation 

+250C 

Vps+ = +5V 

Vps- = -15V 


280 

420 




mW 


fP 
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HI-565A 

High Speed Monolithic 
Digital to Analog 
Converter with Reference 


FBATURES 


DESCRIPTION 


• DAC AND REFERENCE ON A SINGLE CHIP 

• PIN COMPATIBLE WITH AD565A 

• VERY HIGH SPEED: SETTLES TO 1/2 LSB IN 250ns. MAX. 

FULL SCALE SWITCHING TIME 30ns, TYP. 

• GUARANTEED FOR OPERATION WITH ±12V SUPPLIES 

• MONOTONICITY GUARANTEED OVER TEMPERATURE 

• 1/2 LSB MAX NONLINEARITY GUARANTEED OVER 
TEMPERATURE 


• LOW GAIN DRIFT (MAX, DAC PLUS 
REFERENCE) 

• LOW POWER DISSIPATION 


APPLICATIONS 


• CRT DISPLAYS 

• HIGH SPEED A/D CONVERTERS 

• SIGNAL RECONSTRUCTION 

• WAVEFORM SYNTHESIS 


25ppm/0C 


250mW 


The HI-565A is a fast, 12 bit current output, digital to analog 
converter. The monolithic chip includes a precision voltage refer- 
ence, thin-film R-2R ladder, reference control amplifier and twelve 
high-speed bipolar current switches. 

The Harris Semiconductor dielectric isolation process provides latch- 
free operation while minimizing stray capacitance and leakage 
currents, to produce an excellent combination of speed and accur- 
acy. Also, ground currents are minimized to produce a low and 
constant current through the ground terminal, which reduces error 
due to code-dependent ground currents. 

HI-565A dice are laser trimmed for a maximum integral non- 
linearity error of ^1/4 LSB at -^250C. In addition, the low noise 
buried zener reference is trimmed both for absolute value and 
minimum temperature coefficient. 

The HI-565A is offered in both commercial and military grades. 
For high-reliability requirements, additional 100% screening per 
Mil-Std. 883, Method 5004, Class B is available. See Ordering 
Information. 

Package is a 24 pin side-brazed ceramic or plastic DIP. Power 
requirement is 250mW, typical with ±15 V supplies. 


PINOUT 


FUNCTIONAL OLAGRAM 




ight 
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h SPECIflCATIONS ® 

ABSOLUTE MAXIMUM RATINGS* 


Vcc to Power Ground OVto+ISV 

VeE to Power Ground OVto-lSV 

Voltage on DAC Output (Pin 9) -3V to +12V 

Digital Inputs (Pins 13-24) to Power Ground -IV to +7.0V 
Ref In to Reference Ground ^12V 


lOV Span R to Reference Ground ±12V 

20V Span R to Reference Ground ±24V 

Ref Out Indefinite Short to Power Ground 

Momentary Short to Vqc 

Package Power Dissipation 

Ceramic (0) lOOOmW 

Plastic (N) 750mW 


Bipolar Offset to Reference Ground ±12V 

'Absolute maximum ratings are limiting values beyond which the serviceability of the circuit may be impaired. 


ELECTRICAL CHARACTERISTICS (Ta = +25oC. Vcc = +t5V, Vee = -15V, Unless Otherwise Specified) 



HI-565AJ,HI-565AS 

HI-565AK,HI-565AT 


MODEL 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

DATA INPUTS (Note 1) (Pins 13 to 24) 








TTL or 5V CMOS (TmiN to TmaX) 

Input Voltage 








Bit ON Logic "1" 

+2.0 


+5.5 

+2.0 


+5.5 

V 

Bit OFF Logic "0" 



+0.8 



+0.8 

V 

Logic Current (Each Bit) 








Bit ON Logic "1" 


.01 

+1.0 


.01 

+1.0 

pfK 

Bit OFF Logic "0" 


-2.0 

-20 


-2.0 

-20 

/ja 

RESOLUTION 



12 



12 

Bits 

OUTPUT 








Current Unipolar (All Bits On) 

-1.6 

-2.C 

-2.4 

-1.6 

-2.0 

-2.4 

mA 

Bipolar (All Bits on or Off) 

±0.8 

±1.0 

±1.2 

±0.8 

±1.0 

±1.2 

mA 

Resistance (Exclusive of Span Resistors) 

1.8k 

2.5k 

3.2k 

1.8k 

2.5k 

3.2k 

n 

Offset Unipolar 


0.01 

0.05 


0.01 

0.05 

% of F.S. 

Bipolar (Figure 2, R 3 = 








50^ Fixed) 


0.05 

0.15 


0.05 

0.1 

% of F.S. 

Capacitance 


20 



20 


PF 

Compliance Voltage, Tmin to TmaX 

-1.5 


+10 

-1.5 


+10 

V 

ACCURACY (Error Relative to 

Full Scale) 








+ 250 C 


±1/4 

±1/2 


±1/8 

±1/4 

LSB 



(0.006) 

(0.012) 


(0.003) 

(0.006) 

% of F.S. 

TmIN toTMAX 


±1/2 

±3/4 


±1/4 

±1/2 

LSB 



(0.012) 

(0.018) 


(0.006) 

(0.012) 

% OF F.S. 

DIFFERENTIAL NONLINEARITY 








+ 250 C 


±1/2 

±3/4 


i:1/4 

±1/2 

j 

LSB 

TmIN toTMAX 

MONOTONICITY GUARANTEED 

TEMPERATURE COEFFICIENTS 








With Internal Reference 








Unipolar Zero 


1 

2 


1 

2 

ppm/oC 

Bipolar Zero 


5 

10 


5 

10 

ppm/oC 

Gain (Full Scale) 


15 

40 


10 

25 

ppm/oc 

Differential Nonlinearity 


2 



2 


ppm/oc 

SETTLING TIME TO 1/2 LSB 








With High.Z External Load (Note 2) 


350 

500 


350 

500 

ns 

With 75 rZ External Load 


150 

250 


150 

250 

ns 
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SPECIFICA TWHS (Continued) 



HI-565AJ, HI-565AS 

HI-565AK,HI-565AT 


MODEL 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

FULL SCALE TRANSITION (From 

50% of Logic Input to 90% of Analog 
Output} 








Rise Time 


15 

30 


15 

30 

ns 

Fall Time 


30 

50 


30 

50 

ns 

TEMPERATURE RANGE 








Operating (HI-565AJ/K) 

0 


+75 

0 


+75 

OC 

(HI-565AS/T) 

-55 


+125 

-55 


+125 

OC 

Storage 








0 Package (AM) 

-65 


+150 

-65 


+150 

OC 

N Package (J, K) 

-25 


+ 150 

-25 


+150 

OC 

POWER REQUIREMENTS 








VCC. + 11-4 to+16.5V OC 


7.0 

10.5 


7.0 

10.5 

mA 

Vee,- 11-4 to -16.5V DC 


-9.5 

-14.5 


-9.5 

-14.5 

mA 

POWER SUPPLY GAIN SENSITIVITY 
(Note 3} 


- 






Vcc = +11-4 to+16.5VDC 


3 

10 


3 

10 

nnm nf 

f''.s./% 

Vee = -11-4 to-16.5 VDC 


15 

25 


15 

25 

ppm of 








F.S./% 

PROGRAMMABLE OUTPUT 

RANGES (See Table 1) 


0 to +5 



0 to +5 


V 



-2.5 to +2.5 



-2.5 to +2.5 


V 



Oto+10 



Oto+10 


V 



-5 to +5 



-5 to +5 


V 

■ 


-10 to +10 



-10 to +10 


V 

EXTERNAL ADJUSTMENTS 








Gain Error with Fixed 50 Resistor 








for R2 (Figure 1) 

Bipolar Zero Error with Fixed 50S2 


±0.1 

+0.25 


±0.1 

' 

+0.25 

% of F.S. 

Resistor for R3 (Figure 2) 


i0.05 

+0.15 


±0.05 

±0.1 

% of F.S. 

Gain Adjustment Range (Figure 1) 

±0.25 



±0.25 



%ofF.S. 

Bipolar Zero Adjustment Range 

±0.15 



+0.15 



% of F.S. 

REFERENCE INPUT 








Input Impedance 

15K 

20K 

25K 

15K 

20K 

25K 


REFERENCE OUTPUT 








Voltage 

9.90 

10.00 

10.10 

9.90 

10.00 

10.10 

V 

Current (Available for External Loads) 

1.5 

2.5 


1.5 

2.5 


mA 

POWER DISSIPATION 


250 

375 


250 

375 

mW 



NOTES: 

1 . Guaranteed but not tested over the operating temperature range. 

2. See settling time discussion and Figure 3. 

3. The Power Supply Gain Sensitivity is tested in reference to a VCC, VEE of i15V. 
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IHARRIS HI-5610 

10 Bit High Speed Monolithic 
Digital-to-Analog Converter 


FEATURES 

APPLICATIONS 

• MONOLITHIC CONSTRUCTION 

• EXTREMELY FAST SETTLING . 85ns TO XaLSB TYP. 

• LOW GAIN DRIFT ±5ppm/0C TYP. 

• EXCELLENT LINEARITY OVER TEMPERATURE + 'AISB MAX. 

• DESIGNED FOR MINIMUM GLITCHES 

• MONOTONIC OVER TEMPERATURE 

• CRT DISPLAY GENERATION 

• HIGH SPEED A/D CONVERTERS 

• VIDEO SIGNAL RECONSTRUCTION 

• WAVEFORM SYNTHESIZERS 

• HIGH SPEED DATA ACQUISITION 

• HIGH RELIABILITY APPLICATIONS 

• PRECISION INSTRUMENTS 


DESCeiPTION 


The HI-5610 is an ultra-high speed 10 bit monolithic current out- 
put digital-to-analog converter. The fast output current settling of 
85ns to '/zLSB of its final value is achieved using dielectric isolation 
processing to reduce internal parasitics for fast rise and fall times 
during switching. Output glitches are minimized in the HI-5610 by 
incorporating equally weighted current sources switched into an 
R-2R ladder network for symmetrical turn-on and turn-off switch- 
ing times. This creates within the chip a very uniform and constant 
thermal distribution for excellent linearity and also eliminates ther- 
mal transients during switching. High stability thin film resistor 
processing, together with laser trimming provide the HI-5610 with 
true 10 bit linearity to within! ’ALSB maximum over operating 
temperature range. The Hl-5610's low offset and gain drift over 
the operating temperature range assures that its absolute accuracy 
when referred to a fixed 10V reference will not deviate more than 
± 1 LSB for both unipolar and bipolar operation. 


The HI-5610 is recommended as a replacement for nigh cost hybrid 
and modular units for increased reliability and accuracy in applica- 
tions such as CRT Displays, precision instruments and data acquisi- 
tion system requiring through-put rates as high as 12MHz for full 
range transitions. Its small size makes it an ideal choice as the 
essential part of high speed A/D converter designs or as a building 
block in high speed or high resolution industrial process control 
systems. The HI-5610 is also ideally suited for aircraft and space 
instrumentation where operation over a wide temperature range is 
required. 

The HI-5610-5 is specified for operation over O^C to +750C, the 
HI-5610-2 and HI-5610-8 over -550C to +1250C. Processing to 
MIL-STD-883A class B screening is available by selecting the 
HI-5610-8. All are available in a hermetically sealed 24 lead dual- 
in-line package. 


PINOUT 


FUNCTIONAL DIAGRAM 


TOP VIEW 

Vps+ 1 
CMOS/TTL , 
LOGIC SELECT ^ 
*Vref(LOIN) 3 
NC 4 
Vref (hi in) 5 

Vps- 6 
BIPOLAR R IN 7 
BIPOLAR R OUT 8 
lOACOUT 9 
SPAN R 10 
SPAN R 11 
‘ GND 12 


-24 BIT 1 (MSB) IN 

— 23 BIT 2 IN 

— 22 BIT 3 IN 
-21 BIT4IN 
-20 BIT 5 IN 
-19 BIT 6 IN 
-18 BIT 7 IN 
-17 BIT8IN 
-16 BIT 9 IN 
-15 BIT10IN 
-14 NC 

-13 COMP. CAP** 



* Pin 3 connected to bottom case for high 
frequency shielding. 

• * For high speed operation, connect 0.01 /J F 
between Pin 13 and GND. Otherwise, 
leave Pin 1 3 open. 


LOGIC BIT 10 IN 

LEVEL BIT 1 IN (LSB) 

GND V+ SELECT (MSB) 2 3 4 56 7 8 9 10 
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SPECIFtCATIONS ^ 

ABSOLUTE MAXIMUM RATINGS (Referred to Ground) 1 


Power Supply Inputs 

Vps+ 

Vps" 

+20V 

-20V 

Power Dissipation Pd, Package 

lOOOmW 

Reference Inputs 

VREF (Hi) 

± Vps 

Operating Temperature Range 



VREF(Lo) 

OV 

HI-5610-2 

HI-5610-5 

- 550 c to +I 250 C 
0OCto+75OC 

Digital Inputs 

Outputs 

Bits 1 - 12 

CMOS/TTL Logic Select 

Pins 7, 8, 10, 11 

Pin 9 

-1V,+12V 

-1V,+12V 

±Vps 
+Vps, -5V 

HI -56 10-8 

Storage Temperature Range 

- 550 c to+1250C 

-650C to+150OC 



ELECTRICAL CHARACTERISTICS (@ +250C. Vps+, = +5V, Vps-= -15V, Vref = +10V, pin 2 ground 

unless otherwise noted) 




HI-5610-2 

HI-5610-8 

HI-5610-5 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

INPUT CHARACTERISTICS 

Digital Inputs (2) 









TTL Logic Input Voltage (3) 









Logic "1” 

Full 

2.0 



2.0 



V 

Logic "0" 

Full 



0.8 



0.8 

V 

Input Current 









Logic "1" 

Full 


20 

500 


20 

500 

nA 

Logic "0" 

Full 


-50 

-100 


-50 

-100 

' 

HfK 

CMOS Logic Input Voltage (4) 









Logic "1" 

Full 

0.7Vps+ 



0.7Vps+ 



V 

Logic "0" 

Full 



0.3Vps+ 



0.3 Vps+ 

V 

Input Current 









Logic "1" 

Full 


20 

500 


20 

500 

nA 

Logic "0" 

Full 


-50 

-100 


-50 

-100 

liA 

Reference Input 









Input Resistance 



8K 



8K 


n 

Input Voltage (loUT = 5mA + 20%) 



+10 



+ 10 



V 

TRANSFER CHARACTERISTICS 

Resolution 

Full 



10 



10 

Bits 

Nonlinearity (5) 

250C 



+ ’/2 



+ Xj 

LSB 


250C 



±V2 




LSB 

Relative Accuracy (6) 









Gain Error 








(9) 

(Input Code 1 



+ 0.05 



+ 0.05 


% FSR 

Unipolar Offset Error 









(Input Code 00... .0) 



±0.05 



+ 0.05 


% FSR 

Bipolar Offset Error 









(Input Code 00.. ..0) 



+ 0.05 



+ 0.05 


% FSR 

(Adjustable to zero, see Figure 

4, 5) 








Adjustment Range 









Gain 



+ 0.25 



+ 0.25 


% FSR 

Bipolar Offset 



+ 0.25 



+ 0.25 


% FSR 

Temperature Stability 

— 








Gain Drift 

Full 


+ 5 



15 


ppm/oc 

Unipolar Offset Drift 

Full 


+ 3 



+ 3 


ppm/oc 

Bipolar Offset Drift 

Full 


+ 3 



+ 3 


ppm/oC 

Differential Nonlinearity 

Full 


+ 2 



+ 2 


ppm/oc 

MONOTONICITY - GUARANTEED OVER FULL OPERATING TEMPERATURE RANGE 

Settling Time to ’/sLSB (5) 









From all O's to all 1's 






85 


ns 

From all 1's to all O's 






85 


ns 

Major Carry Switching to 90% Complete 



40 



40 


ns 
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Harris Semiconductor 



SPECIFICATIONS leontittued) 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

Power Supply Sensitivity (5) 









Vps+ = +5V, Vps- = -13.5V to -16.5V 









Gain 









(Input Code 1 1....1) 




±3.5 



±3.5 


Unipolar Offset 









(Input Code 00.. ..0) 



+ 0.5 



±0.5 



Bipolar Offset 








ppm of 

(Input Code 00. ...0) 



+ 1.5 



±1,5 


FSR/%Vps 

Vps- = -15V, Vps+ = 4.5V to 5.5V 









Gain 









(Input Code 11. ...1) 




±7.5 



±7.5 


Unipolar Offset 









(Input Code 00. ...0) 



+ 0.5 



±0.5 



Bipolar Offset 









(Input Code 00. ...0) 



+ 1.5 



±1.5 





OUTPUT CHARACTERISTICS 

Output Current 





1 




Unipolar 


-4.0 

-5.0 

-6.0 

-4.0 

-5,0 

-6.0 

mA 

Bipolar 


±2.0 

+ 2.5 

±3.0 

±2.0 

±2.5 

+ 3.0 

mA 

Output Resistance 



200 



200 


n 

Output Capacitance 



20 



20 


pF 

Output Voltage Range (7) 









Unipolar 



+5 



+5 


V 




+2.5 



+2.5 


V 

Bipolar 



+ 2.5 



±2.5 


V 




+ 1.25 



+ 1.25 


V 

Output Compliance Limit (5) 


-3 


+10 

-3 


+ 10 

V 

Output Compliance Voltage (5) 

Full 


±1.5 



±1.5 


V 

Output Noise Voltage (8) 









0.1Hz to 100Hz 



10 



10 


jlzVp-p 

0.1Hz to 1MHz 



100 



100 


^Vp-p 

POWER REQUIREMENTS 

Vps+ (4) 

Full 

4.5 

5 

16.5 

1 

4.75 

5 

16.5 

V 

Vps- 

Full 

-13.5 

-15 

-16.5 

-13.5 

-15 

-16.5 

V 

lps+ (All I's or all O's in 

250C 


9 



9 


mA 

(10) either TTL or CMOS Mode) 

Full 


20 



20 


mA 

Ips- (Same as above) 

250C 


25 



25 


mA 

(10) 

Full 


30 



30 


mA 


NOTES: 

1. Absolute maximum ratings are limiting values, applied individ- 
ually, beyond which the serviceability of the circuit may be 
impaired. Functional operation under any of these conditions 
is not necessarily implied. 

2. The HI-5610 accepts digital input codes in binary format and 
may be user connected for any one of three binary codes. 
Straight binary, offset binary, or two's complement binary. 
(See operating instructions). 

3. For TTL and DTL compatibility connect +5V to pin 1 and 
ground pin 2. The \/ps+ tolerance is ±10% for HI-5610-2 -8 
And ±5% for HI-5610-5. 

4. For CMOS compatibility based on Vps+ > +8V, (switching 
thresholds equal Vps+/2), connect pins 1 and 2. For CMOS 
levels below +8V, connect pin 2 to ground only (this provides 
a threshold of approximately +1.4V). 


5. See definitions. 

6. Using an external op amp with internal span resistors and 
24.9S2 ±1% external trim resistors in place of potentiometers 
R1 and R2. These errors are adjustable to zero using R1 and 
R2. (See operating instructions.) 

7. Using an external op amp and internal span resistors. (See 
operating instructions for connections.) 

8. Specified for digital input in all 'I's or all 'O's. 

3. FSR is "Full Scale Range" and is 5V for ±2.5\/ range, 2.57 
for ±1.25V range, etc., or 5mA (±20%) for current output. 

10. After 30 seconds warm-up. 
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FEATURES 

• VERY FAST SETTLING CURRENT OUTPUT 65ns 

• MINIMUM NONLINEARITY ERROR 

HI-5618A +1/4LSBMAX 

HI-5618B ±1/2LSBMAX 

• LOW POWER OPERATION 340mW TYP 

• ON-CHIP RESISTORS FOR GAIN AND 
BIPOLAR OFFSET 

• GUARANTEED MONOTONiC OVER 
TEMPERATURE 

• CMOS,TTL,OR DJL COMPATIBLE 

APPLICATIONS 

• HIGH SPEED PROCESS CONTROL 

• CRT DISPLAY GENERATION 

• HIGH SPEED A/D CONVERSION 

• WAVEFORM SYNTHESIS 

• HIGH RELIABILITY APPLICATIONS 

• VIDEO SIGNAL RECONSTRUCTION 

PINOUT 


TOP VIEW 



BIT 1 MSB 
BIT 2 
BIT 3 
BIT 4 
BIT 5 
BIT 6 
BIT? 
BIT8LSB 

vref low 
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HI-5618A/5618B 

8 Bit High Speed 
Digital-to-Analog Converters 


DEScaiPTioa 


LU 

U 

< 

U. 

OC 

LU 

z 



The HI-5618A/B are very high speed 8 bit current output D/A converters. 
These monolithic devices are fabricated with dielectrically isolated bipolar 
processing, which reduces internal parasitic capacitance to allow fast rise and 
fall times. This achieves a typical full scale settling time of 65ns to ±1/2 LSB. 
Output glitches are minimized by incorporation of equally weighted current 
sources, switched to either an R-2R ladder network or ground for symmetrical 
turn ON and turn OFF times. High stability thin film resistors provide excel- 
lent accuracy without trimming. For example, the HI-5618A has ± 1/4 LSB 
maximum nonlinearity error at +25°C, with ±3/8 LSB guaranteed over the full 
operating temperature range. 

The HI-5618A/B are recommended for any application requiring high speed 
and accurate conversions. They can be used in CRT displays and systems 
requiring throughput rates as high as 20MHz for full scale transitions. Other 
applications include high speed process control, defense systems, avionics, and 
space instrumentation. 

The HI-5618A-5 and HI-5618B-5 are specified for operation from O^C to 
+ 750 C. The "-2" versions are specified from -550C to +1250C. "Dash 8" 
(-8) designates parts which have been screened per MIL-STD-883, 
Method 5004/Class B. 

Power requirements are +5V and -15V. Package is an 18 pin DIP, in plastic 
or ceramic. 


FUNCTIONAL DIAGRAM 


CMOS/TTL BIT (LSB) 

GNO Vp^ SELECT 1 2 3 4 S 6 7 8 



Vref 
(LO IN) 


Harris Semiconductor 













Harris Semiconductor 


SPECIFICATIONS 


absolute maximum ratings 

(Referred to Ground) (1) 


Power Supply Inputs Vps+ 

+20V 

Power Dissipation Pd, Package 

700mW 

Vps- 

-20V 

Operating Temperature Range 


Reference Inputs Vref (Hi) 

iVps 

HI-5618A/B-2 

-550c to +I250C 

Vref (Lo) 

OV 

HI-5618A/B-5 

QOC to+750C 

Digital Inputs Bits 1-8 

-IV, +12V 

HI-5618A/B-8 

-550c to + 1 250c 

CMOS/TTL Logic Select 

-IV, +12V 

Storage Temperature Range 

-650Cto 150OC 

Outputs Pins 5, 7,8 

iVpi 



Pin 6 

+Vps, -2.5V 




ELECTRICAL CHARACTERISTICS (Vps+ = +5V:Vps- = -15V; Vref = +10V;Pin 2to GND, unless otherwise noted) 


PARAMETER 


INPUT CHARACTERISTICS 


TRANSl-tH CHARACi ERiSTItS 



Digital Inputs (2) 

TTL logic Input Voltage (3) 

Logic "1" 

Logic "0" 

TTL Logic Input Current 

Logic "1 " 

Logic "0" 

CMOS Logic Input Voltage (4) Logic "1” 

Logic "0" 

CMOS Logic Input Current 

Logic"!" 

Logic "0" 

Reference Input 

Input Resistance 

Input Voltage (IquT = 

5mA ± 20%) 


Resolution 

Nonlinearity, Integral and 

HI-5618A 

Differential 

HI-5618B 

Initial Accuracy (6) 


(Relative to External +10V Reference) 

Gain 

Unipolar Zero 


Bipolar Offset (Neg. Full Scale) 

Temperature Stability 


Gain Drift 

Unipolar Zero Drift 
Bipolar Zero Drift 


Settling Time (5) to 1/2 LSB 


High Impedance (11) 

(from all O's to all I's) 

or 

(from all I's to all O's) 


HI-5618A/B-2 

HI-5618A/B-8 

HI-5618A/B-5 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 
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SPECIFICATIONS (Continued) 




HI-5618A/B-2 

HI-5618A/B-8 

H1-5618A/B-5 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 


TRANSFER CHARACTERISTICS (Continued) 


Glitch (5) - Major Carry Transition 

Duration 

Amplitude (See Fig. 4) 

Area 

+ 250 C 

+ 250 C 

+ 250 C 


20 

350 

3500 



20 

350 

3500 


ns 

mV 

mV-ns 

Power Supply Sensitivity (5) 










Vps+ = +5V, Vps- = -13V to -16.5V 










Gain (Input Code 1 1 . 

. 1) 

+ 250 C 



±5 



±5 


Unipolar Zero (Input Code 00 . 

.0) 

+ 250 C 


±0.5 



±0.5 


ppm of 

Bipolar Offset (Input Code 00 . 

.0) 

+ 250 C 


±1.5 



±1.5 


FSR/% Vps 










(9) 

Vps- = -15V, Vps+ = 4.5V to 5.5V 










Gain (Input Code 1 1 . 

. 1) 

+ 250 C 



±5 



±5 


Unipolar Zero (Input Code 00 . 

.0) 

+ 250 C 


±0.5 



±0.5 



Bipolar Offset (Input Code 00 . 

.0) 

+ 250 C 


±1.5 



±1.5 




OUTPUT CHARACTERISTICS 


Output Current 

Unipolar 

Rinniar 

+ 250 C 

+ 250 C 

-4 

±2.0 

-5 

±2.5 

-6 

±3.0 

-4 

±2.0 

-5 

±2.5 

-6 

±3.0 

mA 

mA 

Output Resistance 

+ 250 C 


500 



500 


n 

Output Capacitance 

+ 250 C 


20 



20 


pF 

Output Voltage Range (7) 

Unipolar 

+ 250 C 


+10 



+10 


V 



+ 250 C 


+5 



+5 


V 


Bipolar 

+ 250 C 


±10 



±10 


V 



+ 250 C 


±5 



±5 


V 



+ 250 C 


±2.5 



±2.5 


V 

Output Compliance Voltage (5) 

+ 250 C 


±1.5 



±1.5 


V 

Output Noise Voltage (8) 

0.1Hz to lOOHz 

+ 250 C 


30 



30 


TiVp-p 


0.1Hz to IMhz 

+ 250 C 


100 



100 




MVp_p 


POWER REQUIREMENTS (4) 


Vps+ 

Full 

4.5 

5 

16.5 

4.75 

5 

16.5 

V 

Vps' 

Full 

-13.5 

-15 

-16.5 

-14.25 

-15 

-15.75 

V 

lps+ (10) (All I's or all O's in either 

TTL or CMOS mode) (3,4) 

+ 250 C 

Full 


9 

12 


9 

12 

mA 

mA 

Ips* (10) (All I's or all O's in either 

TTL or CMOS mode) (3, 4) 

+ 250 C 

Full 


19 

26 


19 

26 

< < 





1. Absolute maximum ratings are limiting values, applied indiv- 
idually, beyond which the serviceability of the circuit may be 
impaired. Functional operation under any of these conditions 
is not necessarily implied. 

2. The HI-5618 accepts digital input codes in binary format _ 
and may be user connected for any one of three biriary codes. 
Straight binary, offset binary, or two's complement binary. 
(See operating instructions) 

3. For TTL and DTL compatibility connect +5V to pin 1 and 
ground pin 2. The Vp5+ tolerance is i 10% for HI-5618A/B 
-2,-8; and±5% for HI-5618A/B-5. 

4. For CMOS compatibility based on Vp5+ ^ +8V, (switching 
thresholds equal Vps+/2), connect pins 1 and 2. For CMOS 
levels below +8V, connect pin 2 to ground only (this provides 
a threshold of approximately +1.4V). 

5. See definitions. 


6. These errors may be adjusted to zero using external potentio- 
meters R-], R2, R3. Ri and R2 each provide more than 1 3 
LSB's adjustment. (See Operating Instructions). The specifi- 
cations listed under initial accuracy are based on use of an 
external op amp, internal span and offset resistors, and 100^2 
i 1% resistors, in place of Ri and R2. 

7. Using an external op amp with the interna! span and offset 
resistors. See Operating Instructions. 

8. Specified for all "1’s" or all "O's" digital input. 

FSR is "Full Scale Range", i.e., 20V for i 10V range; 10V 
for i 5V range, etc. Nominal full scale output current is 5mA. 

1 0. After 30 seconds warm-up. 

11. See Test Circuit, Figure 3. 

12. See Test Circuit , Figure 4. 
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HI-5680 

12 Bit Low Cost Monolithic 
Digitaf-to-Analog Converter 


FEATURES 


• DAC 80 ALTERNATE SOURCE 

• MONOLITHIC CONSTRUCTION 
(SINGLE CHIP) 

• FAST SETTLING 

• GUARANTEEO MONOTONIC 

• WAFER LASER TRIMMEO 

• APPLICATIONS RESISTORS ON-CHIP 

• ON-BOARO REFERENCE 

• OIELECTRIC ISOLATION (01) PROCESSING 

• i12V POWER SUPPLY OPERATION 


QOC to 750C 


APPLICATtONS 


• HIGHSPEEOA/O CONVERTERS 

• PRECISION INSTRUMENTATION 

• CRT OISPLAY GENERATION 


DESCRIPTION 


The HI-5680 is a monolithic, direct replacement for the popular 
OAC80-C6I, OAC80Z-CBI, and 0AC85C-CBI, incorporating 
the best features of each. Single chip construction, along with 
several design innovations, make the HI -5680 the optimum 
choice for low cost, high reliability applications. 

Harris' unique Oielectric Isolation(OI) processing reduces inter- 
nal parasitics, resulting in fast switching limes and minimum 
glitch. On-board span resistors are provided for good tracking 
over temperature, and are laser trimmed to high accuracy. These 
may be used with the on-board op-amp (voltage output models; 
HI-5680V),orwith a user supplied external amplifier (HI-56801). 

Internally, the HI-5680 eliminates code dependent ground cur- 
rents by routing current from the positive supply to the internal 
ground node, as determined by an auxiliary R-2R ladder. This 
results in a cancellation of code dependent ground currents 
allowing virtually zero variation in current through the package 
common, pin 21. 

The HI -5680 is available in both current and voltage output 
models which are guaranteed over the O^C to +750C temp- 
erature range. All models include a buried zener reference 
featuring low temperature coefficient. In addition, the voltage 
output models include an on-board output amplifier. Both 
versions operate with a +5v' logic supply and a tV's in the range 
of+(n.4Vto 16.5V). 


PINOUTS 


(MSB) BIT 1 
BIT 2 
BIT 3 
BIT 4 
BIT 5 
BIT 6 
BIT 7 
BIT 8 
BITS 
BIT 10 
BIT 11 
(LSB) BIT 12 


TOP VIEW 



HI-S680V 

VOLTAGE OUTPUT 


6.3V REF OUT 
GAIN AOJUST 
+Vs 

COMMON 
L JUNCTION 
20V RANGE 
10V RANGE 
BIPOLAR OFFSET 
REF INPUT 
VOUT 
-Vs 

LOGIC SUPPLY 


(MSB) BIT 1 
BIT 2 
BIT 3 
BIT 4 
BIT 5 
BIT 6 
BIT 7 
BIT 8 
BITS 
BIT 10 
BIT 11 
(LSB) BIT 12 


TOP VIEW 



HI-56801 

CURRENT OUTPUT 


6.3V REF OUT 
GAIN ADJUST 
+Vs 

COMMON 

SCALING NETWORK 
SCALING NETWORK 
SCALING NETWORK 
BIPOLAR OFFSET 
REF INPUT 

•out 

-Vs 

LOGIC SUPPLY 
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Harris Semiconductor 


SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS (1) 


Power Supply Inputs 

< < 

Power Dissipation Pd, Package 

lOOOmW 


+v logic +20V 

Operating Temperature Range 


Reference 

Input (pin 16) +Vs 

HI-5680I/V-5 

QOC to + 75 OC 


Output drain 2.5mA 

Storage Temperature Range 

-65°Cto+150°C 

Digital Inputs 

Bits 1 to 12 -1Vto+12V 




ELECTRICAL SPECIFICATIONS 

(Ta = +25°c, Vs = ±15V, Vlogic = +5V, PIN 16 CONNECTED TO PIN 24 UNLESS OTHERWISE SPECIFIED.) 




HI-5680X 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

DIGITAL INPUT (3) 






Resolution 

Logic Levels 

TTL Compatible 



12 

Bits 

Logic "1" 

at+1 piA 

+2 


+5.5 

Volts 

Logic "0" 

at -100 iiA 

0 


+0.8 

Volts 

ACCURACY (3) 






Linearity Error 

QOC to + 750 C 


±v* 

-±% 

LSB 

Differential Lin. Error 

OOC to + 750 C 




LSB 

Gain Error (2) 



+0.1 

+0.3 

%FSR 

Offset Error (2) 



±.05 

±0.15 

%FSR 

Monotonicity 

OOC to + 750 C 


Guaranteed 



DRIFT (3) 

0°Cto+75°C 





Total Bipolar Drift 






(Includes gain, offset 
and linearity drifts.) 




+20 

PPM/OC 

Total Error 

OOC to + 75 OC 





Unipolar 



+.08 

+0.15 

%FSR 

Bipolar 

Gain 

Including internal 


+.06 

+.1 

%FSR 


reference 

Exclusive of internal 


±15 

+30 

PPM/°C 


reference 


±5 

+7 

PPM/OC 

Unipolar Offset 



+1 

±3 

PPM/OC 

Bipolar Offset 



±5 

±10 

PPM/OC 

CONVERSION SPEED (3) 






Voltage Models 






Settling time (3) 

to ±0.01% of FSR for 






FSR Change 





With lOK^ Feedback 



3 


MS 

With 5K^2 Feedback 



1.5 


MS 

For 1 LSB change 



1.5 


MS 

Slew Rate 


10 

15 


V/m$ 

Current Models 






Settling time (3) 

to ±0.01% of FSR for 





10 to lOOn load 

FSR Change 


300 


ns 

1K^2 load 



1000 


ns 

ANALOG OUTPUT 






Voltage Models 






Output current 


+5 



mA 

Output Resistance 



.05 


a 

Short Circuit Duration 

to common 


continuous 
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SPECIFICATIONS (continued) 




HI-5680X 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

ANALOG OUTPUT 

Current Models 






Output Current 






Unipolar 


-1.6 

-2 

-2.4 

mA 

Bipolar 

Output Impedance 


±0.8 

+1 

±1.2 

mA 

Unipolar 



2.0 


Kr2 

Bipolar 



2.0 


KI2 

Compliance (3) 




+2.5 

V 

INTERNAL REFERENCE 






Output Voltage 


+6.174 

+6.3 

+6.426 

V 

Output Impedance 



1.5 


a 

External Current 




+2.5 

mA 

Tempco of Drift 



20 


PPM/OC 

POWER SUPPLY 
SENSITIVITY (3) 






+15V supply 




.002 

%FSR 

-15 V supply 




.002 


+5V supply 




.002 

POWER SUPPLY 
REQUIREMENTS (5) 






Range 






+15V 


+11.4 

+15 

+16.5 

V 

-15V 


-11.4 

-15 

-16.5 

V 

+5V 


+ 4.5 

+ 5 

+16.5 

V 

Current 






+15V 



8 

11 

mA 

-15V 



-12 

-20 

mA 

+5V 



4.5 

8 

mA 





NOTES: 

1. Absolute maximum ratings are limiting values, applied 
individually, beyond which the serviceability of the circuit 
may be impaired. Functional operation under any of these 
conditions is not necessarily implied. 

2. Adjustable to zero using external potentiometers. 

3. See definitions. 


4. FSR is "full scale range" and is 20V for +10V range, 10V 
for +5V range, etc., or 2mA (+20%) for current output. 


5. The Hl‘5680 will operate with supply voltages as low as 
±11.4V. It is recommended that output voltage range -10V 
to +10V not be used if the supply voltages are less than 
±12.5V. 
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Harris Semiconductor 


DEFINITIONS OF SPECIFICATIONS 



DIGITAL INPUTS 

The HI-5680 accepts digital input codes in complementary 
binary, complementary offset binary, and complementary 
two's complement binary. 


DIGITAL 

INPUT 

ANALOG OUTPUT 

Complementary 

Binary 

Complementary 

Offset 

Binary 

Complementary 

Two's 

Complement* 

MSB LSB 
000...000 
100...000 
111...111 
011...111 

+ Full Scale 
Mid Scale-1 LSB 
Zero 

-r '/2 Full Scale 

+ Full Scale 
-1 LSB 
- Full Scale 
Zero 

- LSB 
-t-Full Scale 

Zero 

- Full Scale 


* Invert MSB with external inverter to obtain 
CTC Coding 


SETTLING TIME 


That interval between application of a digital step input, and 
final entry of the analog output within a specified window about 
the settled value. Harris Semicondutor usually specifies a 
unipolar 10V full scale step, to be measured from 50% of the 
input digital transition, and a window of LSB about the 
final value. The device output is then rated according to the 
worst (longest settling) case: low to high, or high to low. 




ACCURACY 

INTEGRAL NONLINEARITY - The maximum deviation of the 
actual transfer characteristic from an ideal straight line. The 
ideal line is positioned according to "end-point linearity" for 
0/A converter products from Harris Semiconductor, i.e. the line 
is drawn between the end-points of the actual transfer charac- 
teristic (codes 00...0 and 11...1). 

OIFFERENTIAL NONLINEARITY - The difference between 
one LSB and the output voltage change corresponding to any 
two consecutive codes. A Oifferential Nonlinearity of 11 LSB or 
less guarantees monotonicity. 

MONOTONICITY - The property of a D/A converter's transfer 
function which guarantees that the output derivative will not 
change sign in response to a sequence of increasing (or de- 
creasing) input codes. That is, the only output response to a 
code change is to remain constant, increase for increasing code, 
or decrease for decreasing code. 


POWER SUPPLY SENSITIVITY 


Power Supply Sensitivity is a measure of the change in gain and 
offset of the D/A converter resulting from a change in -15V, 
or +15V supplies. It is specified under DC conditions and 
expressed as parts per million of full scale range per percent of 
change in power supply (ppm of FSR/%). 


DRIFT 

GAIN DRIFT - The change in full scale analog output over the 
specified temperature range expressed in parts per million of 
full scale per °C (ppm of FSR/°C). Gain error is measured with 
respect to +25°C at high (Th) and low (T^,) temperatures. 
Gain drift is calculated for both high (Th- 25'’C) and low 
ranges (-»-25 °C-T l) by dividing the gain error by the respective 
change in temperature. The specification is the larger of the 
two representing worst case drift. 

OFFSET DRIFT - The change in analog output with all bits 
OFF over the specified temperature range expressed in parts 
per million of full scale range per (ppm of FSR/°C). Offset 
error is measured with respect to +25% at high (Th) and low 
(Tl) temperatures. Offset Drift is calculated for both high 
(Th -25%) and low (+25% -T|_) ranges by dividing the 
offset error by the respective change in temperature. The 
specification given is the larger of the two, representing worst- 
case drift 


COMPLIANCE 

Compliance volta^ is the maximum output voltage range that 
can be tolerated and still maintain its specified accuracy. Com- 
pliance limit implies functional operation only and makes no 
claims to accuracy. 


GLITCH 

A glitch on the output of a D/A converter is a transient spike 
resulting from inequal internal ON-OFF switching times. Worst 
case glitches usually occur at half-scale or the major carry code 
transition from 011...1 to 100...0 or vice versa. For example, 
if turn ON is greater than turn OFF for 011...1 to 100...0, an 
intermediate state of 000...0 exists, such that, the output 
momentarily glitches toward zero output Matched switching 
times and fast switching will reduce glitches considerably. 
(Measured as one half the product of duration and amplitude.) 
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I OPEMTING INSTRUCTIONS 

DECOUPLING AND GROUNDING 


For best accuracy and hi{^ frequency performance, the ground- 
ing and decoupling scheme shown in Fi^re 1 should be used. 
Decoupling capacitors should be connected close to the HI- 
5680 (preferrably to the device pins) and should be tantalum 
or electrolytic bypassed with ceramic types for best high fre- 
quency noise rejection. 



REFERENCE SUPPLY 

An internal 6.3Volt reference is provided on board ail HI-S680 
models. This voltage (pin 24) is accurate to ±2% and must be 
connected to the reference input (pin 16) for specified operation. 
This reference may be used externally, provided current drain 
is limited to 2.5mA. An external buffer amplifier is recommend- 
ed if this reference is to be used to drive other system compon- 
ents. Otherwise, variations in the load driven by the reference 
will result in gain variations of theHI-568(L All gain adjustments 
should be made under constant load conditions. 

VOLTAGE OUTPUT HI-5680V 



RANGE CONNECTIONS 



Range 

: — ^ 

i/onneci j 



PIN 

PIN 

PIN 



15 

17 

19 

Unipolar 

Oto +5V 

18 

N.C. 

20 


Oto +10V 

18 

N.C. 

N.C, 

Bipolar 

±2.5V 

18 

20 

20 


±5V 

18 

20 

N.C. 


+10V 

19 

20 

15 


SQ 


CURRENT Output hi-5680i 



EXTERNAL AMPLIFIER CONNECTIONS 
To use the HI-56801 with an external amplifier, connect as follows: 


Range 

Pin 17 

to 

Pin 18 

to 

Pin 19 

to 

Pin 20 

to 

Oto +10V 

N.C. 

B 

18* 

19* 

0 to +5V 

N.C. 

B 

15 

N.C. 

+10V 

15 

N.C. 

B 

N.C. 

±5V 

15 

B 

18* 

19* 

±2.5V 

15 

B 

15 

N.C. 


*these ccnnscticns hs!p reduce stray capacitance in the feedback 
loop. 

tRg should equal the DAC's output resistance, which is 2Kf2// 
^FEEDBACK. 

GAIN AND OFFSET CALIBRATION 



(Applies to Figure 2 and 3.) 

UNIPOLAR CALIBRATION 

Step 1: Offset 

Turn all bits OFF (11...1) 

Adjust R2 for zero volts out 

Step 2: Gain 

Turn all bits ON (00...0) 

Adjust Ri for FS-1 LS6 
That Is: 

4.9988 for 0 to -*-5V range 
9.9976 for 0 to -flOV range 

BIPOLAR CALIBRATION 

Step 1: Offset 

Turn all bits OFF (11...1) 

Adjust R2 for Negative FS 
That Is: 

-lOV for ±10 V range 
-5V for ±5 V range 
-2.5V for ±2.5 range 

Step 2: Gain 

Turn all bits ON (00 ...0) 

Adjust Rt for positive FS-1 LSB 
That Is: 

+9.995 IV for±10V range 
+4.9976 V for±5V range 
+2.4988V for ±2.5V range 

This Bipolar procedure adjusts the output range end points. 
The maximum error at zero (half scale) will not exceed 
the Linearity error. See the "Accuracy" specifications. 
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33 


HI-5685 

High Performance Monolithic 
12 Bit Digital-to-Analog Converter 


r 


FEATURES 


DESCRIPTION 


• DAC 85 ALTERNATE SOURCE 

• MONOLITHIC CONSTRUCTION 
(SINGLE CHIP) 

• FAST SETTLING 

• GUARANTEEO MONOTONIC -25°CT 

• WAFER LASER TRIMMEO 

• APPLICATIONS RESISTORS ON-CHIP 

• ON-BOARO REFERENCE 

• OIELECTRIC ISOLATION (01) PROCESSING 

• il2V POWER SUPPLY OPERATION 


-25°CT0+85‘t 


APPLICATIONS 


• HIGH SPEEO A/0 CONVERTERS 

• PRECISION INSTRUMENTATION 

• CRT OISPLAY GENERATION 


PINOUTS 


(MSB) BIT 1 
BIT 2 
BIT 3 
BIT 4 
BIT 5 
BIT 6 
BIT 7 
BITS 
BIT 9 
BIT 10 
BIT 11 
(LSB) BIT 12 


TOP VIEW 


The HI-5685 is a monolithic direct replacement for the popular 
OAC85-CBI and the AOOAC85LO-CBi. Single chip construction 
along with several design innovations make the HI-5685 the 
optimum choice for low cost, high reliability applications. 

Harris' unique Oielectric Isolation (01) processing reduces inter- 
nal parasitics resulting in fast switching times and minimum 
glitch. On board span resistors are provided for good tracking 
over temperature, and are laser trimmed to high accuracy. These 
may be used with the on-board op-amp (voltage output models; 
HI-5685V),or with a user supplied external amplifier (HI-56851). 

Internally, the HI-5685 eliminates code dependent ground cur- 
rents by routing current from the positive supply to the internal 
ground node, as determined by an auxiliary R-2R ladder. This 
results in a cancellation of code dependent ground currents 
allowing virtually zero variation in current through the package 
common, pin 21. 

The HI-5685 and HI-5685A are available in both current and volt- 
age output models which are guaranteed over the -25°C to +85°C 
temperature range. All models include a buried zener reference 
featuring low temperature coefficient. In addition, the voltage 
output models include an on-board output amplifier. Both ver- 
sions operate with a -t-SV logic supply and a +Vs in the range of 
±(11.4Vto 1B.5V). 

The HI-5685A offers exceptionally low drift over temperature. 
Gain drift is a maximum ±10ppm/°C, over -25°C to -h85®C. 


TOP VIEW 


1 ^ 

^ 24 

"2 6.3V REF OUT i 

(MSB) BIT 1 C 


24 

2 

23 

□ GAIN ADJUST 

BIT 2 C 

2 

23 

3 

22 

□ +Vs ! 

BIT 3 C 

3 

22 

4 

21 

2 COMMON 

BIT 4 C 

4 

21 

5 

20 

□ 1 JUNCTION 

BIT 5 C 

5 

20 

6 

19 

□ 20V RANGE 

BIT 6 C 

6 

19 

7 

18 

3 10V RANGE 

BIT 7 C 

7 

18 

8 

17 

□ BIPOLAR OFFSET 

BITS C 

8 

17 

9 

16 

□ REF INPUT 

BIT 9 C 

9 

16 

10 

15 

3 VOUT 

BIT 10 C 

10 

15 

11 

14 

□ -Vs 

BIT 11 C 

11 

14 

12 

13 

□ LOGIC SUPPLY 

(LSB) BIT 12 C 

12 

13 


6.3V REF OUT 
GAIN ADJUST 
+Vs 

COMMON 

SCALING NETWORK 
SCALING NETWORK 
SCALING NETWORK 
BIPOLAR OFFSET 
REF INPUT 

•out 

-Vs 

LOGIC SUPPLY 


HI-5685V 

VOLTAGE OUTPUT 
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Hi-56851 

CURRENT OUTPUT 
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Harris Semiconductor 


SPECIFICATIONS 


SB 



ABSOLUTE MAXIMUM RATINGS (1) 

Power Supply Inputs +Vs +20V 

-Vs -20V 

+VL0GIC +20V 

Power Dissipation 

Pd, Package 

Operating Temperature Range 

lOQOmW 

Reference 

Input (pin 16) J^s 

Output drain 2.5mA 

HI-5685I/V-4 

HI-5685AI/V-4 

r250C to +850C 
-25°C to +85°C 

Digital Inputs 

Bits 1 to 12 -IVto+12V 

Storage Temperature Range 

-65° to +150^ 


ELECTRICAL SPECIFICATIONS 

(Ty^=+25‘C,Vs = ±15V, Vl 0GIC = 5V,PIN 16 CONNECTED TO PIN 24 UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

CONDITIDNS 

HI-5685 



MIN 

TYP 

MAX 

UNITS 

DIGITAL INPUT (3) 






Resolution 




12 

Bits 

Logic Levels 

TTL Compatible 





Logic "1" 

at +1 /iA 

+2 



V 

Logic "0" 

at -100 ^A 

0 



V 

Accuracy (3) 






Linearity Error 

at + 25 OC 



±’/2 

LSB 


- 25 OC to + 85 OC 




LSB 

Differential Lin. Error 



±% 


LSB 

Gain Error (2) 



+0.1 


%FSR (4) 

Offset Error (2) 



+0.05 


%FSR 

Monotonicity 

- 250 c to + 85 OC 


GUARANTEED 



DRIFT (3) HI-5685 

- 250 c to +85“C 





Gain 




+20 


Offset 






Unipolar 



+1 

+3 

PPM/OC 

Bipolar 



+5 

+10 


DRIFT (3) HI-5685A 

- 250 c to + 85 OC 





(Low Drift) 






Gain 




+10 


Offset 





PPM/OC 

Unipolar 



+1 



Bipolar 




±5 


CONVERSION SPEED 




' 

■■ 

Voltage Models 






Settling Time (3) 

to ±0.01% of FSR for 






FSR Change 





With lOK^Feedback 



3 



With 5Kl2Feedback 



1.5 



For 1 LSB Change 



1.5 


lit 

Slew Rate 



15 


Mint 

Current Models 






Settling Time (3) 

to +0.01% of FSR for 






FSR Change 





lOtolOOnioad 



300 


ns 

1K12 load 



1.0 




AS 
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SPECIFICATIONS (continued) 




PARAMETER 

CONDITIONS 

HI-5685 



MIN 

TYP 

MAX 

UNITS 

ANALOG OUTPUT 






Voltage Models 






Output Current 


+5 



mA 

Output Impedance (DC) 



0.05 


Q 

Current Models 






Output Current 

Full Scale 





Unipolar 


-1.6 

-2 

-2.4 

mA 

Bipolar 


+0.8 

±1 

±1.2 

mA 

Output Resistance 






Unipolar 


* 

2.0 



Bipolar 



2.0 


KO 

Compliance (3) 


-2.5 


^+10 

V 

INTERNAL REFERENCE 






Output voltage 


+6.174 

+6.3 

+6.426 

V 

Output Impedance 



1.5 



External Current 




+2.5 

mA 

Tempco of Drift 



+10 

+20 

PPM/OC 

POWER SUPPLY SENSITIVITY (3) 






+15V 




.002 

%FSR 






AVs 

-15 V 




Km 


+5V 






POWER SUPPLY REQUIREMENTS(5) 


■■ 




Range 






+15V 



+15 

+16.5 

V 

-15 V 



-15 

-16.5 

V 

+5V 


■■ 

+5 

+16.5 

V 

Current 






+15V 



8 

11 

mA 

-15 V 



-12 

-20 

mA 

+5V 


■■i 

4.5 

8 

mA 





NOTES: 


1. Absolute maximum ratings are limiting values, applied 
Indiviuuaily, beyond which the serviceabiiity of the circuit 
may be impaired. Functional operation under any of these 
conditions is not necessarily implied. 

2. Adjustable to zero using external potentiometers. 

3. See Definitions. 


4. FSR is "full scale range" and is 20V for +10V range, 10V 
for +5V range, etc., or 2mA (+20%) for current output. 


5. The Hl'5685 will operate with supply voltages as low as 
+11.4V. It is recommended that output voltage rancp -10V 
to +10V not be used if the supply voltages are less than 
±12.5V. 
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HI-5687 

Wide Temperature Range 
Monolithic 12 Bit 
Digital-to-Analog Converter 


f 


FEATURES 


• DAC 87 ALTERNATE SOURCE 

• MONOLITHIC CONSTRUCTION 
(SINGLE CHIP) 

• FAST SETTLING 

• GUARANTEED SPECIFICATIONS -5 

• WAFER LASER TRIMMED 

• APPLICATIONS RESISTORS ON-CHIP 

• ON-BOARD REFERENCE 

• DIELECTRIC ISOLATION (Dl) PROCESSING 

• ±12V POWER SUPPLY OPERATION 

• MIL STD 883 PROCESSING AVAILABLE 


APPLICATIONS 


• HIGHSPEED A/D CONVERTERS 

• PRECISION INSTRUMENTATION 

• CRT DISPLAY GENERATION 


-550c to 1250c 


DESCRIPTION 


The HI-5687 is a monolithic direct replacement for the popular 
DAC87-CBI wide temperature range d-to-a converter. Single 
chip construction, along with several design innovations make 
the HI-5687 the optimum choice for low cost, high reliability 
applications. 

Harris' unique Dielectric Isolation (Dl) processing reduces inter- 
nal parasitics resulting in fast switching times and minimum 
glitch. On board span resistors are provided for good tracking 
over temperature, and are laser trimmed to high accuracy.These 
may be used with the on-board op-amp (voltage output models; 
HI-5687V), or with a user supplied external amplifier(HI-56871). 

Internally, the HI-5687 eliminates code dependent ground cur- 
rents by routing current from the positive supply to the internal 
ground mode, as determined by an auxiliary R-2R ladder. This 
results in a cancellation of code dependent ground currents 
allowing virtually zero variation in current through the package 
common, pin 21. 

The HI-5687 is available in both current and voltage out- 
put models which are 100% tested over the -550C to +125^0 
temperature range. All models include a buried zener reference 
featuring low temperature coefficient. In addition, the voltage 
output models include an on-board output amplifier. Both 
versions operate with a +5V logic supply and a iVs in the range 
of ±( 11.4V to 16.5V). 

Processing to MIL-STD-883A CLASS B is available. See Or- 
dering Information. 


PINOUTS 


(MSB) BIT 1 
BIT 2 
BIT 3 
BIT 4 
BIT 5 
BIT 6 
BIT 7 
BIT 8 
BIT 9 
BIT 10 
BIT -1 
(LSB) BIT 12 


TOP VIEW 


TOP VIEW 



24 

^ 6.3V REF OUT 

(MSB) BIT 1 C 


24 

2 

23 

3 GAIN ADJUST 

BIT 2 C 

2 

23 

3 

22 

□ +vs 

BIT 3 C 

3 

22 

4 

21 

□ COMMON 

BIT 4 C 

4 

21 

5 

20 

□ r JUNCTION 

BIT 5 C 

5 

20 

6 

19 

3 20V RANGE 

BIT 6 C 

6 

19 

7 

18 

3 10V RANGE 

BIT 7 C 

7 

18 

8 

17 

3 BIPOLAR OFFSET 

BIT 8 C 

8 

17 

9 

16 

3 REF INPUT 

BIT 9 C 

9 

16 

10 

15 

□ VoUT 

BIT 10 C 

10 

15 

11 

14 

3 -Vs 

BIT 11 C 

11 

14 

12 

13 

□ LOGIC SUPPLY 

(LSB) BIT 12 C 

12 

13 


I 6.3V REF OUT 
[ GAIN ADJUST 

1 

; COMMON 
SCALING NETWORK 
! SCALING NETWORK 
1 SCALING NETWORK 
I BIPOLAR OFFSET 
1 REF INPUT 
'out 
-vs 

! LOGIC SUPPLY 


HI-5687V 

VOLTAGE OUTPUT 


HI-56871 

CURRENT OUTPUT 
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SPECIFICATIONS SB 

ABSOLUTE MAXIMUM RATINGS ^ 


Power Supply Inputs 

+Vs 

+20V 

Power Dissipation Pd, Package 

lOOOmW 


-Vs 

-20V 




+VLOGIC 

+20V 

Operating Temperature Range 





HI-5687I/V-2 

-55°Cto +125°C 

Reference 

Input (pin 16) ±Vs 

HI-5687I/V-8 

-55°C to +125°C 


Output drain 

2.5mA 

Storage Temperature Range 

-65°C to +15(rt 

Digital Inputs 

Bits 1 to 12 

-1Vto+12V 




ELECTRICAL SPECIFICATIONS 

(Ta^+250C, Vs =±15V, Vlqgic = +5V, PIN 16 CONNECTED TO PIN 24 UNLESS OTHERWISE SPECIFIED.) 




HI-5687 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

DIGITAL INPUT (3) 






Resolution 




12 

Bits 

Logic Levels 

TTL Compatible 





Logic "1" 

at+lA/A 

+2 



V 

Logic "0" 

at -100 //A 

0 


■EH 

V 

ACCURACY (3) 






Linearity Error 

At +25°C 


±v* 


LSB 


- 55 OC to+1250C 



+% 

LSB 

Differential Lin. Error 

at+250C 




LSB 


-55°Cto +I 25 OC 


±'A 

±1 

LSB (4) 

Gain Error (2) 




± 0.2 

%FSR 

Dffset Error (2) 





%FSR 

Monotnnicity 

- 550 c to +1 250 c 


GUARANTEED 



DRIFT (3) 

- 550 c to +1 250 c 





Total Bipolar Drift 






(includes gain, offset 






and linearity drifts) 



±15 

+30 

PPM/OC 

Total Error 






Unipolar 



±0.13 

+0.3 

mmm 

Bipolar 



+0.12 

+0.24 

bb 

Gain 






including internal 






reference 



±10 

±25 

pmPc 

excluding internal 






reference 



+5 

+10 

PPM/OC 

Unipolar Offset 



+1 

±3 

PPM/°C 

Bipolar Offset 



±5 

+10 

PPM/OC 

CONVERSION SPEED 






Voltage Models 






Settling Time (3) 

to ±0.01% of FSR for 






FSR Change 





With lOK^ Feedback 



3 


US 

With SKr^ Feedback 



1.5 


US 

For 1 LSB Change 



1.5 


US 

Slew Rate 



15 


V/ps 

Current Models 






Settling Time (3) 

to ±0.01% of FSR for 






FSR Change 





10 to 100^ load 



300 


ns 

IKa load 



1.0 


MS 
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SPECIFICATIONS (continued) SS 




HI-5687 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

ANALOG OUTPUT 






Voltage Models 

- 





Output Current 


+5 



mA 

Output Impedance (DC) 

Current Models 



0.05 


n 

Output Current 

Full Scale 





Unipolar 


-1.6 

-2 

-2.4 

mA 

Bipolar 

Output Impedance 


+0.8 


+1.2 

mA 

Unipolar 



2.0 


Krz 

Bipolar 



2.0 


KQ. 

Compliance (3) 


-1.5 


+ 10.5 

V 

INTERNAL REFERENCE 






Output Voltage 


+6.174 

+6.3 

+6.426 

V 

Output Impedance 



1.5 



External Current 




+2.5 

mA 

Tempco of Drift 



+5 

+10 

PPM/OC 

POWER SUPPLY SENSITIVITY (3) 






+15V 




+.002 

%FSR 

4Vs 

-15 V 




±.002 

+5V 




+.002 


POWER SUPPLY REQUIREMENTS (5) 






Range 






+15V 


+11.4 

+15 

+16.5 

V 

-15V 


-11.4 

-15 

-16.5 

V 

+5V 


+4.5 

+5 

+16.5 

V 

Current 






+15V 



8 

11 

mA 

-15 V 



-12 

-20 

mA 

+5V 



4.5 

8 

mA 


NOTES: 

1. Absolute maximum ratings are limiting values, applied 
individually, beyond which the serviceability of the circuit 
may be impaired. Functional operation under any of these 
conditions is not necessarily implied. 

2. Adjustable to zero using external potentiometers. 

3. See Definitions. 


4. FSR is a "full scale range" and is 20V for+IOV range, 10V 
for +5V range, etc., or 2mA (+20%) for current output. 


5. The HI-5687 will operate with supply voltages as low as 
+1 1.4V. It is recommended that output voltage ranges -10V 
to +10V and not be used if the supply voltages are less than 
±12.5V. 
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Harris Semiconductor 


FEATURES 


DESCRIPTION 


• 16 BIT RESOLUTION 

• MONOLITHIC 01 BIPOLAR CONSTRUCTION 

• FAST SETTLING TIME 

• LOWDIFF.NONLIN. DRIFT 

• LOW GAIN DRIFT 

• ON-CHIPSPAN& OFFSET RESISTORS 

• TTL/5V-CM0S COMPATIBLE 

• LOW-UNIPOLAR OFFSET 

• LOW UNIPOLAR OFFSET T.C. 

• EXCELLENT STABILITY 


1/isTO .003%FS 
±0.3ppnn/oC 
± 1ppm/0C 


<1/2LSB@ +250C 
±0.2ppm/oC 


APPLICATIONS 

• HIGH RESOLUTION CONTROL SYSTEMS 

• HIGH FIDELITY AUDIO RECONSTRUCTION 

• PRECISION FUNCTION GENERATION 
AND INSTRUMENTATION 

PINOUT 


The HARRIS HI-DAC16 is a 16-bit, current output D/A converter. 
Single chip construction includes thin-film application resistors 
for use with an external op amp. These permit standard output 
voltage ranges of 0 to +5V, 0 to +10V, t2.5V, t5V and ±10V. 

Reference and span resistors have adjacent placement on the chip 
for optimum match and thermal tracking. Futhermore, this layout 
feature helps minimize the superposition error caused by self- 
heating of the span resistor, reducing it to less than 1/10LSB. 
This and other design innovations have produced exceptionally 
stable operation over temperature. Typical temperature coefficients 
are + 1ppm/0C for gain error and 0.3ppm/oC for differential non- 
linearity error. 

The internal architecture is an extension of the earlier HI-562 
with several major improvements. All code dependent ground 
currents are steered to a separate non-critical path, namely, power 
supply ground. This feature allows the precision ground of the 
converter to be sensed with virtually zero voltage drop referred to 
system ground. The result is the complete elimination of non- 
linearities due to code dependent ground currents while yielding an 
extremely low unipolar offset of less than 1/2LSB. Because of this 
separation, the user may route the precision ground some distance 
to the system ground without degrading converter accuracy. 

The HARRIS HI-DAC16 delivers a stable, accurate output with- 
out sacrifice in speed. Settling time to within ±0.003% is one 
microsecond. Overall performance of this monolithic device should 
be attractive for applications such as high fidelity audio and high- 
resolution control systems. 


-Vps- 1 

CONTROL AMP, -IN — 2 
CONTROL AMP. +IN— 3 
10V SPAN R _ 4 
BIPOLAR O/S — 5 

•out — 6 

N.C. — 7 
N.C._ 8 
20V SPAN R — 9 
N.C. — 10 
Vref IN— 11 
ANALOG GND — 12 
N.C. — 13 
N.C. — 14 
N.C.— 15 
N.C.— 16 
GND TERM— 17 
±5V TERM R — 18 
tIOVTERMR— 19 
N.C.— 20 


-P.S. GND 

+Vps 

BIIT 1 (MSB) 
BIT 2 
BITS 
BIT 4 
BIT 5 
BIT 6 
BIT 7 
BITS 
BITS 
BIT 10 
BIT 11 
BIT 12 
BIT 13 
BIT 14 
BIT IS 
BIT 16 (LSB) 
N.C. 

N.C. 


Typical power requirement is 450 MW, from the +15V and -15V 
supplies combined. The package is a 40 pin ceramic DIP. Two 
accuracy grades are offered. 
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Harris Semiconductor 


SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS (Referred to Ground) 


Power Supply Inputs 

Vps+ 

+20V 

Power Dissipation Pd, Package 

1000 mW 


Vps- 

-20V 

Operating Temperature Range 


Reference Inputs 

VREF(Hi) 

+Vps 



Digital Inputs 

Bits 1 to 16 

-1V,+12V 

HI-DAC 16B/C 

(H) to +75*^ 

Outputs 


+Vps 

Storage Temperature Range 

-65°C to +150PC 


ELECTRICAL CHARACTERISTICS (Ta = +25°C, \/ps = ±15V, Vref = +10\/, unless otherwise specified) 




HI-DAC 16B < 

HI-DAC 16C 


PARAMETER 

CONDITIONS 


TYP 

1 MAX 

1 MIN 1 

1 1 

1 MAX 1 

UNITS 



TRANSFER CHARACTERISTICS 


Resolution 

Over full temp, range 


16 



16 


Bits 

Nonlinearity 

@+25^ 


+.0023 



±.0045 



Over full temp, range 



+ .0045 


±.oes 

%FSR{3) 

Differential 

@H-25'T: 


±.0015 



±.003 


%FSR 

Nonlinearity 

Over full temp, range 



±.003 



±.006 

Relative Accuracy (5) 

With 100S2(1%) Trim Resistors 








Unipolar Gain Error 

All Bits ON 


+.1 

±.25 


±.1 

+.25 

%FSR 

Bipolar Offset Error 



+.15 



±.15 

+ 42 

Unipolar Offset Error 

All Bits OFF 


±.002 



±.002 

+.05 


Adjustment Range 

See Operating Instructions 








Gain 

Using trim potentiometers 



±3 



±3 

%FSR 

Bipolar Offset 

as shown in Figure 1 



±43 



+.43 


Temperature Stability 

Gain Drift (2) 

Offset Drift (2) 

Drift specified with internal 
span resistors for voltage output 








Over full temp, range 


+1 

±5 


±1 

±5 

ppm of 
FSR/°C 

Unipolar Offset 

All Bits OFF 


+.2 



±. 1 



Bipolar Offset 


±.5 



±.5 



Differential Nonlinearity 

Over full temp, range 


±0.3 



±0.3 



Settling Time (2) 

AIIBitsON-to-OFFor 


1.0 



1.0 


AS 

to ±.003%FS 

OFF-to-ON 
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SPECIFICATIONS (continued) 




HI-DAC 16B 

HI-DAC 16C 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

Glitch (2) 

FromOII ... 1 to 100 ... 0 
or 100 ...0 to oil... 1 


1300 



1300 


mV-ns 

Power Supply (2) 

Rejection Ratio, PSRR (3) 









Vps+ 

Vps- 



1.5 

1.5 



1.5 

1.5 


ppm of 
FSR/% Vps 


OUTPUT CHARACTERISTICS 


Output Current 

Unipolar 

Bipolar 


-1.6 

+0.8 

-2 

tf 

-2.4 

+12 

-1.6 

+ 0.8 

-2 

±1 

-2.4 

±1.2 

mA 

Resistance 



2.5K 



2.5K 


ohms 

Capacitance 



10 



10 


pF 

Output Voltage Ranges 

Unipolar 

Bipolar 

Using external op amp 
and internal scaling 
resistors. See Figure 1 
and Table 1 for connections 


Oto +5 
Oto +10 

±2.5 

±5 

+10 



Oto +5 

0 to +10 

±2.5 

±5 

+ 10 


V 

Compliance Limit (2) 


-3 


+10 

-3 


+10 

V 

Compliance Voltage (2) 

Over full temp, range 


+1 



±1 


V 

Output Noise 

0.1 to 5MHz (All Bits ON) 


30 



30 


/iVRMS 


POWER REQUIREMENTS 


Vps+(7) 

Over full 

13.5 

+15 

16.5 

13.5 

+15 

16.5 

V 

Vps- 

temp, range 

-13.5 

-15 

-16.5 

-13.5 

-15 

-16.5 


lps+(4) 

All Bits ON or OFF 


+13 

+18 


+13 

+18 


lps-(4) 

full temp, range 

-25 

-18 


-25 

-18 



Power Dissipation 



465 



465 


mW 



NOTES: 

1. Absolute maximum ratings are limiting values, applied 4. 
individually, beyond which the serviceability of the circuit 

may be impared. Functional operation under any of these 
conditions is not necessarily implied. 

2. See Definitions. 

3. FSR is "full scale range" and is 20V for +10 V range, 10V 
for +5V range, etc., or 2mA (+20%) for current output 


After 30 seconds warm-up. 

Using an external op amp with internal span resistors and 
specified external trim resistors in place of potentiometers 
and R2. Errors are adjustable to zero using R^ and R2 
potentiometers. (See Operating Instructions Figure 2.) 
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HI-5660 

High Speed Monolithic 
Digital-to-Analog Converter 


FEATUBES 


DESCRIPTION 


• MONOLITHIC CONSTRUCTION 

• FAST SETTLING (TO ±1/2 LSB) 350ns 

• ±1/2 LSB MAX. NONLINEARITY GUARANTEEO OVER 
TEMPERATURE 

• INTERNAL CANCELLATION OF GROUNO CURRENT 

• EXCELLENT POWER SUPPLY REJECTION 1ppm/%PS 

• LOW COST 


APPLICATIONS 


• HIGHSPEED A/D CONVERTERS 


• CRT DISPLAYS 


• WAVEFORM SYNTHESIS 


The HI-5660 is a current output, 12 bit monolithic digital-to- 
analog converter. It offers high speed plus enhanced accuracy, 
through internal cancellation of ground currents. 

Electrical performance is similar to that of the AD566A. Pinouts 
are identical except for pin 1, which requires a +5V supply (versus 
no connection on the AD566A). 

Fabrication of the HI-5660 features the Harris bipolar dielectric 
isolation process, which eliminates latchup and minimizes parasitic 
capacitance and leakage currents. The chip includes nichrome 
thin-film resistors, laser trimmed at the wafer level to a maximum 
linearity error of ±1/4 LSB at +25^0. 

Near zero current in the Analog Ground terminal simplifies use of 
the HI-5660 by minimizing noise and offsets between the package 
and the system analog ground. This is accomplished by adding a 
complement current to the internal ground from an auxiliary 
R-2R ladder, and then supplying the resultant DC current from the 
positive power supply. 

The Harris HA-1608 +10V precision reference is recommended for 
use with the HI-5660 in non-multiplying applications. 

The HI-5660 is offered in two accuracy grades each for the com- 
mercial and military temperature ranges. Package is a 24 pin plastic 
or ceramic DIP, and power requirements are -r15V, -i5V. 


PINOUT 


FUNCTIONAL OIAGRAM 


Vcc 

N. C. 

ANALOG GND 
AMP SUMMING 
JUNCTION 
Vref (HI IN) 

vee 

BIPOLAR R IN 
NX. 
IDACOUT 
10V SPAN R 
20 V SPAN R 
DIGITALGND 


1 ^ 

24 

2 

23 

3 

22 

4 

21 

5 

20 

6 

19 

7 

18 

8 

17 

9 

16 

10 

15 

11 

14 

12 

13 


summing;! 

JUNCTION C 
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SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS* 

Vcc to Power Ground 

OV to +18V 

10V Span R to Reference Ground 

±12V 

Vee to Power Ground 

> 

00 

1 

0 

> 

0 

20V Span R to Reference Ground 

±24V 

Voltage on DAC Output (Pin 9) 

-3Vto+12V 

Package Power Dissipation 


Digital Inputs (Pins 13-24) to Power Ground 

-IV to +7.0V 

Ceramic 

Plastic 

lOOOmW 

750mW 

Ref In to Reference Ground 

±12V 

Bipolar Offset to Reference Ground 

±12V 



* Absolute maximum ratings are limiting values beyond which the serviceability of die circuit may be impaired. 



ill 

u 

< 

u. 

cc 

UJ 

K 

Z 


ELECTRICAL CHARACTERISTICS (Ta = +250C, Vcc = +15V, Vee = -15V, Unless Otherwise Specified) 


MODEL 


DATA INPUTS (Note 1) (Pins 13 to 24) 

TTL or BV CMOS (Tm;N to Tmax) 
Input Voltage 

Bit ON Logic "1" 

Bit OFF Logic "0" 

Logic Current (Each Bit) 

Bit ON Logic ''1" 

Bit OFF Logic ”0" 


RESOLUTION 


OUTPUT 

Current Unipolar (All Bits On) 

Bipolar (All Bits on or Off) 
Resistance (Exclusive of Span Resistors) 
Offset Unipolar 

Bipolar (Figure 2, R 3 = 
Fixed) 

Capacitance 

Compliance Voltage, Tmin to TmaX 


ACCURACY (Error Relative to 
Full Scale) 

+250C 

Tmin to tmax 


DIFFERENTIAL NONLINEARITY 


+250C 

Tmin to tmax 


TEMPERATURE COEFFICIENTS 


Unipolar Zero 
Bipolar Zero 
Gain (Full Scale) 
Differential Nonlinearity 


SETTLING TIME TO 1/2 LSB 


With High Z External Load (Note 2) 
With 75f2 External Load 


HI-5660A-5 


MIN TYP MAX MIN TYP MAX 





±1/4 1 ±1/2 

(0.006) 

± 1/2 
( 0 . 012 ) 




±1/8 ±1/4 

(0.003) (0.006) 

±1/4 ±1/2 

(0.006) ( 0 . 012 ) 



MONOTONICITY GUARANTEED (±1 LSB MAX) 
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SPEC I FI CA T! ONS ( con tinned) 





HI -5660-5 

HI-5660A-5 


MODEL 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

TEMPERATURE RANGE 



mm 




■■ 

Operating 

0 



0 


+75 

H 

Storage 

-25 



-25 


+150 

mm 

POWER REQUIREMENTS 








Vcc,+ 4.5V to +16.5VOC 


7 

12 

- 

7 

12 

mA 

Vee. -11-4 to -16.5VOC 


-13 

-17 


-13 

-17 

mA 

POWER SUPPLY GAIN SENSITIVITY 








VcC = +4.5to+16.5VDC; Vee = -15V 


1 

10 


1 

10 

ppm of FS/% 

Vee = -11-4 to -i6.5V[)c; Vcc = +i5v 


1 

10 


1 

10 

ppm of FS/% 

PROGRAMMABLE OUTPUT 


0 to +5 



0 to +5 


V 

RANGES (See Table 1) 


-2.5 to +2.5 



-2.5 to +2.5 


V 



0 to +10 



0 to +10 


V 



-5 to +5 



-5 to +5 


V 



-10 to +10 



-10to+10 


V 

EXTERNAL ADJUSTMENTS 








Gain Error with Fixed 50S2 Resistor 








for R2 (Figure 1) 

Bipolar Offset Error with Fixed 50^2 


±0.1 

±0.25 


±0.1 

±0.25 

% of FS 

Resistor for R3 (Figure 2) 


±0.05 

±0.15 


±0.05 

±0.1 

% of FS 

Gain Adjustment Range (Figure 1) 

±0.25 



±0.25 



%ofFS 

Bipolar Offset Adjustment Range (Fig. 2) 

±0.15 



±0.15 



% of FS 

REFERENCE INPUT 








Input Impedance 

16K 

20 K 

24K 

16K 

20K 

24 K 

n 

POWER DISSIPATION 


230 

330 


230 

330 

mW 


MULTIPLYING MODE PERFORMANCE 
(All Models) 


Quadrants Two (2): Bipolar Operation at Digital Input Only. 

Reference Voltage Unipolar: +10V Max, +2V Min. 

Accuracy 10 Bits (±0.05% of Reduced F.S.) for 2V[)c Reference Voltage. 

Reference Feedthrough (Unipolar Mode, 

All Bits OFF, and +2V to +10V (p-p), 

Sinewave Frequency for 1/2 LSB 
(p-p) Feedthrough) 22kHz Typical 

Output Slew Rate 10%-90% 1.3mA/^is 

90%-10% 1.3mA//Js 

Output Settling Time (Ail Bits ON and a 
+2V to +10V Step Change in Reference 
Voltage) 1.5/is to 0.01% F.S. 


CONTROL AMPLIFIER 








Full Power Bandwidth (+10V to +3V) 


200 



200 


kHz 

Small Signal Closed-Loop Bandwidth 


2.4 



2.4 


MHz 


NOTES; 

1. The Digital Input Levels are Guaranteed but not Tested Over the Temperature Range. 

2. See Settling Time Section. 


2952 


© IC MASTER 1984 






















HI-7541 

12 Bit Multiplying 
Monolithic Digitai-to- 
Analog Converter 


LU 

u 

< 

u. 

oc 
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H 
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FEATURES 

OESCRIPTION 

• FULL FOUR QUADRANT MULTIPLICATION 


• .01% RELATIVE ACCURACY OVER TEMPERATURE 

The Harris HI-7541 is a 12-Bit Monolithic Digital to Analog 
converter, offering full four quadrant multiplying capability. 

• LOW OUTPUT CAPACITANCE lOOpF MAX 

The chip features dielectrically isolated CMOS technology 
to assure fast settling time and freedom from latch-up. Inclu- 

• TTL/CMOS COMPATIBLE 

ded are thin film ladder and applications resistors, laser trimmed 

• MONOLITHIC CONSTRUCTION 

for accuracy over the full operating temperature range. 


The HI-7541 is recommended as a high performance direct 

• VERY LOW OUTPUT LEAKAGE CURRENT tlOOnAMAX 

replacement for the A07541 device. It operates on a single 

• LOW GAIN ERROR 0.1% 

+15V supply and is available in an 18-pin ceramic package 
as well as in dice form. Screening to MIL-STD-883 method 

5004 class B is available. 

APPLICATIONS 


• PROGRAMMABLE GAIN AMPLIFIERS 


• PROGRAMMABLE FUNCTION GENERATION 


PINOUT 

FUNCTIONAL DIAGRAM 



(MSB) BIT 1Q 4 


BIT su e 


1 


18 

2 


17 

3 


16 

4 


15 

5 

HI-7541 

14 

6 


13 

7 


12 

8 


11 

9 


10 



S2 



DIGITAL INPUTS (OTL, TTL. CMOS COMPATIBLE) 
LOGIC: A SWITCH IS CLOSED TO IQUTI FOB ITS 
DIGITAL INPUT IN A HIGH (LOGIC II STATE. 
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1 SPBCIFICATIOHS 




1 ABSOLUTE MAXIMUM RATINGS (Referred to Ground)1 



Power Supply Inputs Vqq 
R eference Inputs VREF (Hi) 
Digital input Range Bits 1-12 

+17V 

±25V 

Vqo to GND 

Power Dissipation (Package) up to +7500 450mW 

Derate above +750C by 6mW/0C. 

Operating Temperature Range 

HI-7541SD/TD/S0 -550C to +1250C 



Ht-7541AD/BD 

-250C to +850C 



HI-7541JN/KN/J0 

OOC to +750C 

Output Voltage (Pins 1 and 2) 

-400mV to Vqo 

HI-7541SD/883 AND TO/883. 
Storage Temperature Range 

-550c to + 1 250c 

-650C to+150OC 


ELECTRICAL CHARACTERISTICS ( @250C, Vdd * +15V, Vref * +10V Unless otherwise noted) 




HI-7541 KN/BD/TD 

HI-7541JN/AD/SD/JO/SO 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 


INPUT CHARACTERISTICS 


Digital Inputs 

Input Voltage 

Logic 1 ,Vah 

Logic 0 ,Val 

Bit ON = "Logic 1" 

Bit OFF = " Logic 0" 

2.4 


0.8 

2.4 


0.8 

V 

V 


Input Current 









Logic 1 

V|n=15V 



1 



1 


Logic 0 

V|N=0V 



-1 



-1 

pA 

Reference Input 









Input Resistance 


7 

9 

12 

7 

9 

12 

Kn 

Input Voltage 


-10 


+10 

-10 


+10 

V 


TRANSFER CHARACTERISTICS 


Resolution 

Oyer Full Temp. Range 

12 



12 



Bits 

Integral (2) 

Nonlinearity 

@M-250C 

Over Full Temp Range 



+.01 



+.02 

%FSR 

Differential (2) 

Nonlinearity 

@ +250C 

Over Full Temp Range 



+.01 



+.02 

%FSR 

Gain Error (2) 

@+250C 

Over Full Temp. Range 



±0.1 

+0.15 

1 


+0.2 

+0.25 

%FSR 

Gain Tempco (2)(5) 

Over Full Temp. Range 



+5 



+5 

PPM/oc 

Settling Time (2) (5) 
to ±1/2 LSB 




1 



1 

/iS 

PSRR (2) 

14.5V<Vdd< 15.5V:250C 
Over Full Temp. Range 



+.01 

i.02 



+.01 

+.02 

%FSR/ 

%AVoD 


OUTPUT CHARACTERISTICS 


Output (2) 

Leakage Current 

VREF = i10V 
@+250C 

Over Full Temp. Range 



+50 

±100 



+50 

±100 

nA 

nA 

Capacitance (2) (5) 




100 



100 

PF 

Feed Through (2) (5) 

Vref = 20 Vpp@ 10kHz 



+1 



+1 

mVpp 


POWER REQUIREMENTS 


Vdd 

( See Fig. 6, 8, 81 9 ) 

+5 

+15 

+16 

+5 

+15 

+16 

V 

loo (3) 




2 



2 

mA 


2954 


© IC MASTER 1984 








fS l-IARRIS 

HA-242Q/2425 


Fast Sample and Hold 


UJ 

o 

< 

u. 

QC 

LU 

1 - 

Z 


FEATURES 

• LOW DROOP RATE (Ch = lOOOpF) 

5juV/ms 

• FAST ACQUISITION TIME (lOV STEP TO .01%) 5ps 

• HIGH SLEW RATE 

7V/JUS 

• BANDWIDTH 

2.5MHz 

• LOW EFFECTIVE APERTURE DELAY TIME 

30ns 

• TTL COMPATIBLE CONTITOL INPUT 


APPLICATIONS 

• A TO D CONVERSION SYSTEMS 


• DTO ADEGLITCHER 


• AUTO ZERO SYSTEMS 


• PEAK DETECTOR 


• GATED OP AMP 


PINOUT 


DESCRIPTION 


The HA-2420/2425 is a monolithic circuit consisting of a high 
performance operational amplifier with its output in series with 
an ultra-low leakage analog switch and a MOSFET input unity 
gain amplifier. 

With an external holding capacitor connected to the switch 
output, a versatile, high performance sample-and-hold or 
track-and-hold circuit is formed. When the switch is closed, 
the device behaves as an operational amplifier, and any of the 
standard op amp feedback networks may be connected around 
the device to control gain, frequency response, etc. When the 
switch is opened the output will remain at its last level. 

Performance as a sample-and-hold compares very favorably 
with other monolithic, hybrid, modular, and discrete circuits. 
Accuracy to better than 0.01% is achievable over the tempera- 
ture range. Fast acquisition is coupled with superior droop 
characteristics, even at high temperatures. High slew rate, 
wide bandwidth, and low acquisition time produce excellent 
dynamic characteristics. The ability to operate at gains greater 
than 1 frequently eliminates the need for external scaling 
amplifiers. 

The device may also be used as a versatile operational amplifier 
with a gated output for applications such as analog switches, 
peak holding circuits, etc. 


FUNCTIONAL DIAGRAM 


TOP VIEW 



SAMPLE/HOLD 

CONTROL 


14 PIN DIP 


i-IN -IN NC CONTRL. GNO 


OFFSET L-1-, . 
ADJUST r-l--'’ 



NC OUTPUT NC NC V+ 

LEADLESS CHIP CARRIER 
(LCC) PACKAGE 



SAMPLE/ 


HOLD 

HOLD 

CONTROL 

CAP. 

(14) 

(HI 


L— L- 


^ 

\ I nuu L - 


LOW '■ HIGH 

LEAKAGE IMPEDANCE 

SWITCH MOSFET 

FOLLOWER 
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SPECIFICATIONS 


83 


ABSOLUTE MAXIMUM RATINGS 


Voltage Between V+ and V- Terminals 40V 

Differential Input Voltage ±24V 

Digital Input Voltage (Pin 14) +8V, -15V 

Output Current Short Circuit Protected 

Internal Power Dissipation 300mW (Note 7) 


ELECTRICAL CHARACTERISTICS Test Conditions (Unless otherwise specified) VsuPPLY Ch = lOOOpF; 

Digital Input (Pin 14), V|l = +0.8V (Sample), V|h = +2.0V (Hold) 


Operating Temperature^ange 
HA-2420-2/8 
HA-2425-5 

Storage Temperature Range 


-550C ^Ta C+1250C 
ooc<: ta <:+75oc 
-650C< Ta <+150OC 




HA-2420-2 

HA-2425-5 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

INPUT CHARACTERISTICS 
•Offset Voltage 

+250C 


2 

4 


3 

6 

mV 


Full 


3 

6 


4 

8 

mV 

•Bias Current 

+250C 


40 

200 


40 

200 

nA 


Full 



400 



400 

nA 

•Offset Current 

+250C 


10 

50 


10 

50 

nA 


Full 



100 



100 

nA 

Input Resistance 

+250C 

5 

10 


5 

10 


Mn 

Common Mode Range 

Full 

±10 



±10 



V 

TRANSFER CHARACTERISTICS 
•Large Signal Voltage Gain (Note 1,4) 

Full 

25K 

50K 


25K 

50K 


V/V 

•Common Mode Rejection (Note 2) 

Full 

80 

90 


74 

90 


dB 

Hold Mode Feedthrough Attenuation (Note 9) 

Full 


-76 



-76 


dB 

Gain Bandwidth Product (Note 3) 

+250C 


2.5 



2.5 


MHz 

OUTPUT CHARACTERISTICS 
•Output Voltage Swing (Note 1) 

Full 

±10 


' 

±10 



V 

Output Current 

+250C 

±15 



±15 



mA 

Full Power Bandwidth (Note 3, 4) 

+250C 


100 



100 


kHz 

Output Resistance (D.C.) 

+250C 


.15 



.15 


n 

TRANSIENT RESPONSE 









Rise Time (Note 3, 5) , 

+250C 


50 

75 


50 

75 

ns 

Overshoot (Note 3, 5) 

+250C 


25 

40 


25 

40 

% 

Slew Rate (Note 3, 6) 

+250C 

5 

7 


3 

7 


V/ps 

DIGITAL INPUT CHARACTERISTICS 

Digital Input Current (V|n = OV) 

Full 



0.8 



0.8 

mA 

Digital Input Current (V|N = +5.0V) 

Full 



20 



20 

yk 

Digital Input Voltage (Low) 

Full 



0.8 



0.8 

V 

Digital Input Voltage (High) 

Full 

2.0 



2.0 



V 

SAMPLE/HOLD CHARACTERISTICS 
Acquisition Time to .1% 10V Step (Note 3) 

+250C 


4 



4 


MS 

Acquisition Time to .01% 10V Step (Note 3) 

+250C 


5 



5 


MS 

Aperture time (Note 10) 

+250C 


30 



30 


ns 

Effective Aperture Delay Time 

+250C 


30 



30 


ns 

Aperture Uncertainty 

+250C 


5 



5 


ns 

•Drift Current (Note 3, 8) 

+250C 


5 

50 


5 

50 

pA 


Full 


0.5 

4.0 


0.5 

1.0 

nA 

•Charge Transfer (Note 8) 

+250C 


5 

10 


5 

10 

pC 

POWER SUPPLY CHARACTERISTICS 
•Supply Current (+) 

+250C 


3.5 

5.5 


3.5 

5.5 

mA 

•Supply Current (-) 

+250C 


2.5 

3.5 


2.5 

3.5 

mA 

•Power Supply Rejection 

Full 


-90 



-90 


dB 


NOTES: 

1. 

RL = 2kfi 

6. VoUT = 10.0V peak-to-peak 

8. 

V|N = OV 


2. 

VCM =±10VDC 

7. Derate Power Dissipation by 

9. 

f|IM < lOOkHz 


3. 

AV = +1 , RL = 2kn , CL = 50pF 

4.3mW/oC above +105OC 

10. 

Derived from computer 


4. 

VOUT = 20V peak-to-peak 

Ambient Temperature 


simulation only; not tested. 


5. 

Vqut “ 200mV peak-to-peak 

* 

100% Tested for DASH 8 
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ATTENUATION (dtl) 


PERFORMANCE CURVES 


^SUPPLY = -15V0C, Ta = + 250 C, Ch = l.OOOpF Unless Otherwise Specified 




TYPICAL SAMPLE AND HOLD PERFORMANCE 
AS A FUNCTION OF HOLDING CAPACITOR 


ADRIFT DURING HOLD® 
’2500 MILLIVOLTS/SEC 


MINIMUM SAMPLE TIME 
_FOR 0.1% ACCURACY 
-10V SWINGS -(jsec ^ 


BROADBAND NOISE CHARACTERISTICS 


UJ 

o 

< 

u. 

oc 

UJ 

K 


UNITY GAIN PHASE' 
MARGIN: DEGREES' 


OUTPUT NOISE 
"HOLD" MODE * 


SAMPLE TO HOLD 
:;OFFSET ERROR 

:millivolts 


-UNITY GAIN 
: BANDWIDTH 
-MHz 


-RATE: VOLTS/ 
-MICROSECOND 


lOOpF lOOOpF O.OIfiF O.lpF 

Ch value 


DRIFT CURRENT VS. TEMPERATURE 



-so -25 


+25 +50 +75 +100 +125 

TfoC} 


HOLD MODE FEED THROUGH ATTENUATION 
. Ch = lOOOpF 



1 

1 

i 

i — 1 

: ' 



IK 10K 100K 1M 

±10V SINUSOIDAL INPUT FREQUENCY (Hz) 


; EQUIVALENT INPUT NOISE; 
"SAMPLE" MODE - 100K , 

SOURCE RESISTANCE 


-EQUIV. INPUT NOISE 13 
"SAMPLE" MODE - 0 H 




\ 


I i , i ! ■ ' i ' , 

f SOURCE RESISTANCE ■ 




1 

j 1 ■ 1 ^ ill i i 1 1 1 i , 1 . \ 1 _i._i iui. 


1 : 

1 1 i 1 i i.n 

, 

lLuI 


IK 10K 1 

BANDWIDTH 

(LOWER 3dB FREQUENCY = 10Hz) 


OPEN LOOP FREQUENCY RESPONSE 



10K 100K 

FREQUENCY , Hz 


10M 100M 


OPEN LOOP PHASE RESPONSE 



Ch = 0.01/iF 


CH'IOOOpF 


Ch ^ lOOpF 



10K 100K 1M 

FREQUENCY, Hz 


10M 100M 
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LL 
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SB HARRIS HA-5320 

High Speed 
Precision Monoiithic 
Sampie and Hoid AmpHher 



FEATURES 

DESCRIPTION 

• GAIN.dc 2x106v/V 

• ACQUISITION TIME 1.0 jus (0.01%) 

• DROOP RATE 0.08juV/us (250C) 

17 uV/jus (FULL TEMP) 

• APERTURE TIME 25ns 

• PEDESTAL ERROR 1.0 mV 

• INTERNAL HOLD CAPACITOR 

• FULLY DIFFERENTIAL INPUT 

• TTL COMPATIBLE 

The HA-5320 was designed for use in precision, high speed data 
acquisition systems. 

The circuit consists of an input transconductance amplifier capable of 
providing large amounts of charging current, a low leakage analog switch, 
and an output integrating amplifier. The analog switch sees virtual 
ground as its load; therefore, charge injection on the hold capacitor is 
constant over the entire input/output voltage range. The pedestal 
voltage resulting from this charge injection can be adjusted to zero by 
use of the offset adjust inputs. The device includes a hold capacitor. 
However, if improved droop rate is required at the expense of acquisi- 
tion time, additional hold capacitance may be added externally. 

This monolithic device is manufactured using the Harris dielectric 
isolation process, minimizing stray capacitance and eliminating SCR's. 
This allows higher speed and latch-free operation. The HA-5320 requires 
±15V, and is available in a ceramic or plastic 14-pin DIP. 

APPLICATIONS 

• PRECISION DATA ACQUISITION SYSTEMS 

• D/A CONVERTER DEGLITCHING 

• AUTO-ZERO CIRCUITS 

• PEAK DETECTORS 

PINOUT 

FUNCTIONAL DIAGRAM 

TOP VIEW 

OFFSET 

ADJUST V+ 



S/H CONTROL 
SUPPLY GND 

N.C. 

EXTERNAL 
HOLD CAPACITOR 

N.C. 

V+ 

INTEGRATOR 

BANDWIDTH 



CAPACITOR 
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SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 


Internal Power Dissipation 

450mW (Note 2) 

Voltage between V*" and V“ terminals 

40V 

Operating Temperature Range 


Differential Input Voltage 

±24V 

HA-5320-2/8 

-550C< TA<+1250C 

Digital Input Voltage (Pin 14) 

+8V.-15V 

HA-5320-5 

0OC<TA < -^750C 

Output Current, continuous 

±20mA (Note 1) 

Storage Temperature Range 

-650C< TA<+150OC 


ELECTRICAL CHARACTERISTICS Test Conditions (unless otherwise specified) 

V Supply = +15V; Ch • Internal; Digital Input (Pin 14), VaL“+ 0'8V (sample), V^H = +2.0V (hold). 


UJ 

U 

< 

LL 

GC 

UJ 


PARAMETER 


INPUT CHARACTERISTICS 


TRANSFER CHARACTERISTICS 


Gain, dC 

Gain Accuracy, Av = +1 
Gain Accuracy, T.C. 

Gain Bandwidth Product 
(Note 4, 5) CH= lOOpF 
CH = 1000pF 


OUTPUT CHARACTERISTICS 


HA-5320-2/8 

HA-5320-5 1 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


Input Voltage Range 

Full 

±10 



±10 



Input Resistance 

250 c 

1 

5 


1 

5 


Input Capacitance 

250 c 



3’ 



3 

Offset Voltage 

250 c 


0.2 

0.5 


0.5 

1.0 


Full 



2.0 



1.5 

Bias Current 

25 OC 


70 

200 


100 

300 


Full 



200 



300 

Offset Current 

250 c 


30 

100 


30 

300 


Full 



100 



300 

Common Mode Range 

Full 

±10 






CMRR(Note3) 

250 c 

80 

90 


mm 

90 


Offset Voltage T.C. 

Full 


5 

15 

m 

5 

20 



2 x 1 06 
.5x10-4 
+.6 





yN 

%FSR 

ppm/°C 


Output Voltage 

Full 

+10 



+10 



V 

Output Current 

250c 

±10 



±10 



mA 

Full Power Bandwidth 

250c 


600 



600 


KHz 

(Note 4, 6) 

Output Resistance 
(Hold mode) 

Total Output Noise, DC to 10 MHz 

25“C 


1.0 



1.0 


n 

Sample 

250c 


125 

200 


125 

200 

juV RMS 

Hold 

250c 


125 

200 


125 

200 

uV RMS 
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SPECIFICATIONS (continued) 


PARAMETER 


HA-5320-2/8 

HA-5320-5 

UNITS 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

TRANSIENT RESPONSE 

Rise Time (Note 5) 

250c 


100 



100 


nS 

Overshoot (Note 5) 

250c 


15 



15 


% 

Slew Rate (Note 7) 

250c 


45 



45 


V/us 

DIGITAL INPUT CHARACTERISTICS 

Input Voltage (High), Vah 

Full 

2.0 



2.0 



V 

Input Voltage (Low), Val 

Full 



0.8 



0.8 

V 

Input Current (Val“ 0^) 

Full 



4 



4 

juA 

Input Current (VaH" '’'SV) 

Full 



0.1 



0.1 

uA 


SAMPLE/HOLD CHARACTERISTICS 


G3 


Acquisition Time (.1%) 

250c 


.8 

1.2 


.8 


uS 

(Note?) 









Acquisition Time (.01%) 

25OC 


1.0 



1.0 


liS 

(Note?) 









Aperture Time (Note 8) 

250c 


25 



25 


nS 

Effective Aperture Delay Time (See Glossary) 

250c 


-25 



-25 


nS 

Aperture Uncertainty 

250c 


1 



1 


nS 

Droop Rate 

250 c 


.08 



.08 


juV/us 

Droop Rate 

Full 


1? 



1.2 


ijV/us 

Drift Current (Note 9) 

250c 


8 



8 


pA 

Drift Current (Note 9) 

Full 


1.? 



.12 


nA 

Charge Transfer (Note 9) 

250c 


0.1 



0.1 


pC 

Hold Mode Settling Time (.01%) 

Full 


185 



185 


nS 

Hold Mode Feedthrough 

Full 


2 



2 


mV 

lOVp-p, lOOKHz 










POWER SUPPLY CHARACTERISTICS 


Positive Supply Voltage 

Full 

— 

+14.5 

— 

+15 

— 

+16 

— 

+14.5 

— 

+15 

+16 

V 

Negative Supply Voltage 

Full 

-14.5 

-15 

-16 

-14.5 

-15 

-16 

V 

Positive Supply Current (Note 10) 

250c 


11 

13 


11 

13 

mA 

Negative Supply Current (Note 10) 

250c 


-11 

-13 


-11 

-13 

mA 

Power Supply Rejection V+ 

Full 

80 



80 



dB 

(Note II) V- 

Full 

65 



65 



dB 


, NOTES: 

1 . Internal Power Dissipation may limit Output Current below 
+20mA. 

2. Derate power dissipation by 4.3 mW/°C above 
tOS^C ambient. 

3. Vcm = +5V DC 

4. Av = +1; Rl = 1Kn; Cl = 50pF 

5. Vo = 200m vpp: Rl = 2Kn: Cl = 50pF 

6. Vo = 20Vpp. 


7. Vo = 10V Step; Rl = 2Kn: Cl = 50pF 

8. Derived from computer simulation only; not tested. 

9. V,N = OV. Vah = +3.5V. L < sons (Val to Vah). 

10. Specified for a zero differential input voltage between pins 1 and 
2. Supply current will increase with differential input (as may 
occur in the Hold mode) to approximately ±28mA at 20V. 

11. Based on a one volt delta in each supply, ie: 15V ± 0.5 VDC. 
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FEATURES 


• MICROPROCESSOR COMPATIBLE 

• CONVERSION TIME lOjUsecMAX 

OVER TEMP. 

• NO MISSING CODES OVER TEMPERATURE 

• INTERNAL+IOV REFERENCE 

• INTERNAL CLOCK WITH EXTERNAL 
OVERRIDE CAPABILITY 

• SERIAL OUTPUT 

• TTL/CMOS COMPATIBLE 

• TRISTATE PARALLEL OUTPUTS 

• 40 PIN DIP 

• MIL-STD-883 PROCESSING AVAILABLE 


APPLICATIONS 


• MULTI-CHANNEL DATA ACQUISITION 
SYSTEMS 

• STATUS MONITORING SYSTEMS 

• PROCESS CONTROL SYSTEMS 

• INSTRUMENTATION 

• HIGH RELIABILITY DAS's 


PINOUT 


H 1-5712/5712 A 

High Performance 
12 Bit Analog to 
Digital Con verter 


DESCRIPTION 


The HI-5712/5712A is a 12-bit successive approximation analog-to-digital 
converter (ADC) intended for high-speed, high-performance data conversion 
applications. An 8 /is conversion time for an accurate 12 bit conversion with 
low gain and offset temperature coefficients are among its many features. 
Numerous functions can be software controlled to meet a variety of ADC 
requirements. 

The highly flexible input design accepts user programmed unipolar and bipolar 
inputs of: 0 to +10V, 0 to +20V, ±5V and ±10V full scale signal levels. The 
internal precision -t-IOV reference delivers up to 10mA of output current with 
ultra high temperature stability. This reference is intended for biasing the 
ADC reference Input, although other configurations can be implemented. 
A remote sense line is provided for applications requiring usage of the precision 
reference elsewhere in the system. 

The output code select line and the short cycle control inputs are latched inter- 
nally for microprocessor compatibility and provide selection of either binary 
or 2's complement output code, and resolution of 6, 8, 10 or 12 bits, respec- 
tively. A flexible interface is provided for 8, 12 and 16 bit systems via the chip 
select line and the word length control pins. The latter allows independent 
tri-state enabling of parallel output bits 1 -8 and 9-12. A serial data output line 
is provided for applications requiring remote data transmission. 

The HI-5712/5712A is manufactured with hermetically sealed leadless chip 
carriers (LCC's) mounted to both sides of a multi-layer ceramic substrate 
which results in a compact 40 pin dual-in-line package. The HI-5712A is 
intended for military, industrial and instrumentation applications. MIL-STD- 
883 class B and high reliability commercial grades are both available as standard 
products. 


FUNCTIONAL DIAGRAM 



BIPOLAR 

OFFSET 

VreF 

IN 


vref Vref 

OUT SENSE 




4 

'V 

37 


138 [39 







1 1 ] 

40^ 

■ vps+ 





1 REF 1 

1 ^ 

’ Vps- 





\ 1 

34 

RLS 





\ T 

7T 

ANALOG GND 


" 



\ i 'n 

20^ 

DIGITAL GND 



oc 
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SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

(NOTED 



Power Supply Inputs 

Vps+ 

Vps" 

vlogic 

Vref in (Pin 37) 

Vref SENSE (Pin 39) 

Digital Inputs 

+20V 

-20V 

+10V 

OV, Vps+ 

OV, Vps+ 

-IV. vlogic 

Power Dissipation (Pd) 2 Watts 
Operating Temperature Range 
HI-5712-2, HI-5712A-2 
HI-5712-5, HI-5712A-5 
HI-5712-7,HI-5712A-7 
HI-5712-8, HI-5712A -8 
Storage Temperature Range 

550Cto+1250C 

OOC to + 750 C 

QOC to +750C(Hi Rel) 
-550Cto+1250C(Hi Rel) 

650C to+150OC 




ELECTRICAL CHARACTERISTICS 

(Ta = +250C, Vps = +15V, Vps- = -15V, Vl 0 GIC = +5V, Vref In = Internal Vref, 

Full Scale = +10\/, Conversion Speed = 9/^sTYP (Internal Clock), 12-611 Conversion, Unless 
otherwise noted.) ' 



HI-5712A-2 HI-5712-2 

H 1-571 2A-8 HI-5712-8 

HI-5712A-5 HI-5712-5 

H 1-571 2A-7 HI-5712-7 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 


RESOLUTION 

Full 



12 



12 

BITS 

NONLINEARITY HI-5712A 

+ 250 C 


+1/4 

+1/2 


+1/4 

+1/2 

LSB 

Full 


+1/4 

+1/2 


+1/4 

+1/2 

LSB 

HI-5712 

+ 250 C 


+1/4 

+1/2 


+1/4 

+1/2 

LSB 

Full 


+1/2 

±1 


+1/2 

+1 

LSB 

DIFFERENTIAL 

NONLINEARITY 

+ 250 C 


+1/4 

+1/2 


+1/4 

+1/2 

LSB 

Full 


+1/4 

+1/2 


+1/4 

+1/2 

LSB 

HI-5712 

+ 250 C 


+1/4 

+1/2 


+1/4 

+1/2 

LSB 

Full 


11/2 

+1 


+1/2 

+1 

LSB 


NO MISSING CODES GUARANTEED OVER TEMPERATURE 

INHERENT QUANTIZATION 

ERROR 

Full 



+1/2 



+J/2 

LSB 

UNIPOLAR OFFSET ERROR (Note 2) 
(Adjustable to Zero) 

+ 250 C 


.3 

.6 


.3 

.6 

%FSR 

BIPOLAR OFFSET ERROR (Note 2) 
(Adjustable to Zero) 

+ 250 C 


.3 

.6 


.3 

.6 

%FSR 

GAIN ERROR (note 2) 

(Adjustable to Zero) 

+ 250 C 


.1 

.3 


.1 

.3 

%FSR 

ADJUSTMENT RANGE 

UNIPOLAR OFFSET 

+ 250 C 

±1 

+2 


+1 

±2 


%FSR 

BIPOLAR OFFSET 

+ 250 C 

+1 

+2 


+1 

+2 


%FSR 

GAIN 

+ 250 C 



.3 



.3 

%FSR 

TEMPERATURE STABILITY 
(With Internal VpFp) 

UNIPOLAR OFFSET HI-5712A 

Full 


+2 

±5 


±2 

+5 

ppm FSR/nC 

DRIFT HI-5712 

Full 


±4 

+15 


+4 

+15 

ppm FSR/PC 

BIPOLAR OFFSET HI-5712A 

Full 


±4 

+10 


+4 

±10 

ppm FSR/OC 

DRIFT HI-5712 

Full 


+8 

+25 


+8 

+25 

ppm FSR/OC 

GAIN DRIFT HI-5712A 

Full 


+5 

±10 


+5 

±10 

ppm FSR/OC 

HI-5712 

Full 


+10 

+20 


+10 

±20 

ppm FSR/OC 


NO MISSING CODES GUARANTEED OVER TEMPERATURE 
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SPECIFICATIONS (Continued) 


PARAMETER 


CONVERSION SPEED (Internal Clock) 
12 BIT 


6BIT 


MAXIMUM CONVERSION SPEED AT 
12 BITS WITH EXTERNAL CLOCK 
(Note 3) 


ANALOG INPUT CHARACTERISTICS 


INPUT VOLTAGE RANGE 
UNIPOLAR 


INPUT IMPEDANCE 
10V FS (PIN 6) 


20V FS (PIN 5) 


VrefIN(PIN37) 


ANALOG OUTPUT CHARACTERISTICS 


DIGITAL INPUT CHARACTERISTICS 


DIGITAL OUTPUT CHARACTERISTICS 


OUTPUT VOLTAGE 

LOGIC 1 loH = -800 A 


LOGIC 0 loL = +3.2mA 


OUTPUT CURRENT 

LOGIC 1 VO = 3.5V 


LOGIC 0 V0 = .4V 


DIGITAL INPUT TIMING CHARACTERISTICS 


HI-5712A-2/-8 
HI-571 2-2/-8 


MIN TYP ! MAX 


HI-571 2A-5/-7 
HI-5712-5/-7 



TYP 

MAX 

9.0 

10.0 

6.8 

8.5 

5.6 

7.0 


Full 

10 

Full 

20 

Full 

±5 

Full 

±10 

Full 

1.6 

Full 

3.2 




Vref OUTPUT VOLTAGE 

+250C 

Vref OUTPUT CURRENT 

Full 

VREF OUTPUT HI-5712A 

Full 

TC HI-5712 

Full 


8 9.6 


9.970 10.000 10.030 


10 


4 

4.8 

8 

9.6 


9.970 I 10.000 I 10.030 


10 


+10 

±15 

+10 

±15 


+10 

+15 

+10 

+15 


INPUT VOLTAGE (Note 8) 

LOGIC 1 

Full 

LOGIC 0 

Full 

INPUT CURRENT (Note 8) 

LOGIC 1 (VCC) 

Full 

LOGIC 0 (GND) 

Full 

EXTERNAL CLOCK (Note 3) 

Full 


3.3 2. 


1.2 .8 


3.3 2. 


1.2 .8 



-800 -1000 


3.2 4.0 


-800 

-1000 

3.2 

4.0 


CHIP ENABLE TO START CONVERT ted | 

Full 

50 

START CONVERT PULSE LOW 

t$cl 

Full 

1Q0 

START CONVERT PULSE HIGH 

tsch 

Full 

50 

CONTROL SETUP TIME 

ts 

Full 

100 

CONTROL HOLD TIME 

th 

Full 

100 

CLOCK INPUT LOW 

tpwl 

Full 

125 

CLOCK INPUT HIGH 

tpwh 

Full 

150 

CLOCK INPUT PERIOD 

tcl 

Full 

400 

ENABLE 1-8, 9-12 PULSE WIDTH 

tern 

Full 

100 



® 1C MASTER 1984 


Harris Semiconductor 










































































































































































Harris Semiconductor 


SPECIFICATIONS (Continued) 


&3 




HI-571 2A-2/-8 
HI-5712-2/-8 

H 1-571 2A-5/-7 

H 1-571 2-5/-7 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 


DIGITAL OUTPUT TIMING CHARACTERISTICS (See Figure 6) 


THREE STATE ENABLE DELAY toe 

Full 


40 

50 


40 

50 

nsec 

THREE STATE DISABLE DELAY tod 

Full 


60 

1Q0 


60 

100 

nsec 

START CONVERTTO STATUS DELAY tsd 

Full 


70 

100 


70 

100 

nsec 

START CONVERT TO CLOCK OUT DELAY 

tscd 



200 

500 


200 

500 

nsec 

CLOCKTO SERIAL OUT DELAY tpsd 

Full 

100 

150 

200 

100 

150 

200 

nsec 

LAST CLOCK TO STATUS DELAY tjcdt 

Full 

50 

75 

100 

50 

75 

100 

nsec 

PARALLEL DATA TO 

STATUS DELAY tds 

Full 

50 

75 


50 

75 


nsec 

LAST SERIAL BIT TO 

STATUS DELAY tda 

Full 

50 

75 


50 

75 


nsec 

CLOCK INPUTTO CLOCK 

OUT DELAY tdcl 

Full 


25 

50 


25 

50 

nsec 


PARALLEL DATA OUTPUT CODES 


UNIPOLAR (Note 4) 

Positive True Binary 

BIPOLAR (Note 4) 

Positive T rue Offset Binary 

Positive True Two's Complement Binary 

SERIAL DATA OUTPUT CODE 

Positive True NRZ Code 


POWER SUPPLY REQUIREMENTS (Note 5) 


Vps+ 

Full 

+13.5 

+15 

+16.5 

+13.5 

+15 

+16.5 

V 

Vps- 

Full 

-13.5 

-15 

-16.5 

-13.5 

-15 

-16.5 

V 

vlogic 

Full 

+4.5 

+5 

+5.5 

+4.75 

+5 

+5.25 

V 

lps+ 

Full 


27 

35 


27 

35 

mA 

Ips" 

Full 


42 

50 


42 

50 

mA 

•logic 

Full 


4.5 

15 


4.5 

15 

mA 


POWER SUPPLY SENSITIVITY (Note 6) 


Vps+ = +13.5Vto+16.5V 

Vps- = -15V, Vlogic = +5V 





— 



ppm of 
FSR/ 
%AP.S. 

% 

UNIPOLAR OFFSET 



2 

5 


2 

5 

BIPOLAR OFFSET 



2 

4 


2 

4 

GAIN 



1 

3 


1 

3 

Vps-= -13.5V to -16.5V 

vps+ = +i5V, Vlogic = +5V 








UNIPOLAR OFFSET 



2 

5 


2 

5 

BIPOLAR OFFSET 



2 

4 


2 

4 

GAIN 



1 

3 


1 

3 

Vlogic ■ +4.5V to +5.5V 

Vps+ = +15V,Vps-=-15V 

CONVERSION SPEED (12 Bit with 

Internal Clock) 



+5 

+10 


+5 

+10 
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NOTES: 1. Absolute maximum ratings are limiting values, applied individually, beyond which the serviceability of the 
circuit may be impaired. Functional operation under any of these conditions is not necessarily implied. 

2. See Figure 2 for connections. The initial errors are adjustable to zero by using external trim potentiometers 
as shown in Figure 3, and 4. 

3. The HI-5712A will operate at these speeds (for 12 bit conversion), but parametric performance is not guaranteed. 

4. See operating instructions for details. 

5. After 60 seconds warm-up. 

6. See definitions. 

7. These terminals will be used in the future for additional functions. Do not make connections to these pins in 
your system. 

8. TTL compatibility guaranteed. 


PIN FUNCTIONS AND DESCRIPTIONS 


SYMBOL 


Vps- 

NC 

NC 

BIPOLAR 


20V FS 
10V FS 
ANALOG 
GND 
ENABLE 
BIT 9-12 


ENABLE 
BIT 1-8 


SERIAL 

OUT 


SHORT 
CYB 
SHORT 
CY A 


DESCRIPTION 


-15V Power Supply Terminal 
No Connection See Note 7 
No Connection See Note 7 
Connect to Vref Bipolar Input 
Mode. See Operating Instructions 
for Details. 

20V Full Scale Analog Input 
10V Full Scale Analog Input 
Analog Power Supply Return 

Output 'Three State" Control. An 
Input "0" Enables Bits 9 through 
12, whereas a "1 " Switches these 
Bits to a High Impedance State. 
Output "Three State" Control. An 
Input "0" Enables Bits 1 through 
8, whereas a "1" Switches these 
Bits to a High Impedance State. 

NRZ Serial Data Output. 

To be used in Conjunction with 
Clock Out for Remote Data 
Transmission 

See Description for Pin 12 

Digital Inputs Applied to short 
cycle A and B selects a conversion 
of 6, 8, 10, or 12-bits: 

BITS SHORT CY A SHORT CYB 


PIN 

SYMBOL 

13 



UU 1 

14 

BIT 12 

1 c 

1 J 

BIT 11 

16 

BIT 10 

17 

BIT9 

18 

BITS 

19 

BIT 7 

20 

DIGITAL 


GND 

21 

vlogic 

22 

BIT 6 

23 

BIT 5 

24 

BIT 4 

25 

BITS 

26 

BIT 2 

27 

BIT 1 

28 

NC 

29 

CLOCK IN 

30 

MSB/i^ 


SEL 


31 ’START CONV 


32 STATUS 


DESCRIPTION 


SAR Clock Output. Used for 
Decoding Serial Out Oata 

Output Data Bit (LSB) 

n.. DU 
UULpUL UOia Dll 

Output Data Bit 
Output Data Bit 
Output Data Bit 
Output Oata Bit 
Digital Power Supply Return 

+5V Power Supply Terminal 
Output Data Bit 
Output Data Bit 
Output Data Bit 
Output Data Bit 
Output Data Bit 
Output Oata Bit (MSB) 

No Connection. See Note 7. 

An External Clock Signal Applied 
to this Input Overrides the 
Internal Clock. 

Digital Input Pin. A "1 " Applied 
to this Terminal Selects a Straight 
Binary or Dffset Binary Output 
Code. A "0” Inverts the MSB to 
Yield a 2's Complement Binary 
Output Code. 

d:» a u:r,k i 

uiQiiai input I III. rt iii9** uuvv 

Transition Initiates the ADC 
Conversion Cycle. 

Digital Output Pin. A "1" 
Indicates that the ADC is Busy, 
While a "0" Denotes that Con- 
version is Completed and Data is 
Ready for Retrieval. 


Harris Semiconductor 










Harris Semiconductor 



PIN FUNCTIONS AND DESCRIPTIONS ® 


PIN 

SYMBOL 

DESCRIPTION 


PIN 

SYMBOL 

DESCRIPTION 

33 

CHIP 

Digital Input Pin. A " 1 " Forces 


36 

NC 

No Connection. See Note 7. 


ENABLE 

the Output Data, Serial Out and 


37 

vref in 

+10V Reference Input to ADC. 



Status Terminals to a High Im- 


38 

VrefOUT 

Internal +10V Reference Output, 



pedance State and the ADC is 




Normally Connected to Vref IN 



Disabled. A "0" Enables these 




(Pin 37). 



ADC Functions. 


39 

Vref SENSE 

Internal +10V Reference Sensing 

34 

RLS 

Reference Low Sense. 




Terminal, Normally connected to 

35 

ZERO ADJ 

External Zero Adjustment Pin, 




Vref Out (Pin 38). See 0 per- 



See Operating Instructions for 




ating Instructions for Details. 



Details. 


40 

Vps+ 

+15V Power Supply Terminal. 


APPLYING THE HI-57W5712A 


OPERATING INSTRUCTIONS 


Conventional ADC systems provide maximum performance 
when the analog and digital ground lines are tied together 
at the ADC terminals. This minimizes analog interference 
due to digital switching noise. For optimum performance, 
this external grounding procedure should be followed in 
HI-571 2/57 12A installations to reinforce the unit's internal 
analog-to-digital ground connections. Under no circum- 
stances should the Reference Low Sense (RLS) terminal 
(Pin 34) be connected to system ground. 

In practice, the Reference Low Sense (RLS) terminal (Pin 
34) normally is connected to zero adjust (or error amplifier) 
input terminal (Pin 35), either directly or through an appro- 
priate resistor network. See figures 3 and 4. 

On the HI-5712/5712A substrate, the power supply lines 
to each active component are bypassed to ground 
with 0.01 /i F chip capacitors for high frequency noise rejec- 


tion. For best accuracy, the grounding and decoupling 
schemes shown in Figures 3 and 4 are recommended. The 
lOji F bypass capacitors shown should be connected as 
close as possible to the HI-5712/5712A, preferably at the 
device pin. 

For applications where usage of potentiometers is highly 
undesirable, the trim pots shown in Figures 3 and 4 can 
either be deleted or replaced by precision fixed resistors. 
(Delete R 3 and R 4 ; replace Ri with 25 ohms). When 
precision fixed resistors are used, the initial offset error 
and gain error contributions are as specified in page 2 . 

NOTE: The HI-571 2/57 12A may latch up if the device 
is enabled before applying power. Disabling the device 
following power turn on will remedy this situation. Care 
supplies do not excessively overshoot their final value during 
turn on. 


CONTROL AND INTERFACE 

The HI-571 2/57 12A features a versatile set of controlling 
functions which allows a wide variety of applications, in- 
cluding microprocessor bus interfacing. 

When the chip enable is set to low, the internal registers 
are enabled, and the output data lines can be enabled via 
the output enable control lines. The conversion cycle 
is initiated at the falling edge of the start conversion pulse. 
At this time, the MSB/M^ Select, Short Cycle A, and 
Short Cycle B control information is latched into the internal 
registers. The status line is also forced into an active high 
state indicating that a conversion is taking place. At the 


end of the conversion cycle the status line will be set to low 
to signify that the data is ready at the tri-state buffers. The, 
various timing relationships are shown in Figure 1. 

There are two distinct modes of operation, namely, contin- 
uous conversion and single step conversion. Continuous 
conversion can be easily achieved by connecting the Status 
line to the Start Convert pin. In this application, an in- 
decision state may occur during the initial power-on con- 
ditions. Normal operation is restored by pulsing the chip 
enable pin to logic high for a period greater than 100 ns. 
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APPLYING THE HI-57I2/S712A 




FIGURE 1. HI-5712/5712A TIMING DIAGRAM 


REMOTE DATA TRANSMISSION 

The Serial Data Out is mainly used for remote data trans- 
mission, where only a limited number of wires are available. 

Serial Output is bit by bit (MSB first, LSB last) in a NRZ 
(nonreturn-to-zero) format. It changes state only at the 
positive going edges of the Clock Out, and remains valid 
during the whole clock period. Parallel data can be con- 
structed by clocking the serial data into a receiving shift 
register. 

In order to minimize transmission error, the negative-going 
edge ofthe clock should be used to clock data into the remote 
shift register. The parallel data will be valid once the status 
line returns to low. The clocking scheme is ^own in 
Figure 1, 


>4.7k 


SERIAL OUT 


..CLOCK OUTp-.^ 
TO/FROM > -j \ 


V STATUS 
S7i2A ^ " 


A 

74LS164 


CLEAR 


74LS00 
START CONV. 


A 

74LS164 


CLEAR 


E 


E 


D 

bits' 

B 

IHBElli 

■ 

mm 

m 


m 


m 


10 


6 


5 


4 

BIT 11. 

“3 



(MSB) 


PARALLEL 

DATA 

OUT 


(LSB) 


START CONV. [- 


FIGURE 2. DECODING SERIAL DATA OUT 
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INPUT CONN£CTIOHS AND CAUBHA TION PBOCEDUBES 


HI-571 2/571 2A CALIBRATION CHART 


OPERATING 

MODE 

ANALOG 

INPUT 

CONNECTION 

R2BIAS 

RESISTOR 

MSB/fiO 
SELECT 
PIN 30 

OFFSET ADJUST 
ANALOG INPUT 

VOLTAGE 

ADJUST R3 FOR 
DITHER BETWEEN 
CODES 

GAIN ADJUST 
ANALOG INPUT 

VOLTAGE 

ADJUST R1 FOR 

DITHER BETWEEN 

CODES 

LSB 

WEIGHT 

. . _ . 

UNIPOLAR STRAIGHT 
BINARY 

OV to+IOV 

10V FS 

PIN 6 

66717 

HIGH 

+1.22mV 

0000 0000 0000 
0000 0000 0001 

+9.9963V 

1111 1111 1110 

1111 1111 1111 

2.44niV 

UNIPOLAR STRAIGHT 
BINARY 

OV to +20V 

20VFS 

PIN 5 

80017 

HIGH 

+2.44mV 

0000 0000 0000 
0000 0000 0001 

+ 19.9927V 

1111 1111 1110 

nil 1111 1111 

4.88mV 

BIPOLAR OFFSET 
BINARY 

-5V to +5V 

10V FS 

PIN 6 

58017 

HIGH 

-4.9988V 

0000 0000 0000 
0000 0000 0001 

+4.9963V 

1111 nil 1110 

0111 1111 1111 

2.44mV 

BIPOLAR OFFSET 

BINARY 

-lOV to+IOV 

20V FS 

PIN 5 

66712 

HIGH 

-9.9976V 

0000 0000 0000 
0000 0000 0001 

+9.9927V 

1111 1111 1110 

1111 1111 1111 

4.88mV 

BIPOLAR 2’s 
COMPLEMENT 
-5V to +5V 

10V FS 

PIN 5 

58017 

LOW 

-4.9988V 

1000 0000 0000 
1000 0000 0001 

+4.9963V 

0111 1111 1110 

0111 1111 1111 

2.44mV 

BIPOLAR 2's 
COMPLEMENT 

10V to+IOV 

20V FS 

PIN 6 

66717 

LOW 

-9.9976V 

1000 0000 0000 
1000 0000 0001 

+9.9927V 

0111 1111 1110 

0111 1111 1111 

4.88mV 


CALIBRATION PROCEDURE- Refer to Calibration Chart and to FiguresS and 4 for appropriate analog input 
connections, value of bias resistor, and MSB/MSB select. 

STEPl OFFSET ADJUSTMENT 

• Set analog input to the appropriate value for offset adjustment. 

• Adjust R3 for dither between codes shown in calibration chart. 

STEP 2 GAIN ADJUSTMENT 

• Set analog input to the appropriate value for gain adjustment. 

• Adjust R 1 for dither between codes shown in calibration chart. 

NOTE: This calibration procedure insures that the transfer characteristic produced by connecting the midpoints 
of all quantization intervals passes through the origin. 



FIGURE 3. UNIPOLAR INPUT CONNECTIONS FIGURE 4. BIPOLAR INPUT CONNECTIONS 

- STRAIGHT BINARY OUTPUT CODE 
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^ iHARRis HI-574A 

l^st, Complete 12-Bit A/D Converter 
with Microprocessor Interface 


FBATUKS 

• COMPLETE 12 BIT A/D CONVERTER WITH REFERENCE AND CLOCK. 

• FULL 8-, 12- or 16- BIT MICROPROCESSOR BUS INTERFACE. 

• 150 nS BUS ACCESS TIME 

• NO MISSING CODES OVER TEMPERATURE 

• MINIMAL SETUP TIME FOR CONTROL SIGNALS 

• 25 MS MAXIMUM CONVERSION TIME 

• LOW NOISE, VIA CURRENT-MODE SIGNAL TRANSMISSION 
BETWEEN CHIPS 

• BYTE ENABLE/SHORT CYCLE (A. INPUT) 

• GUARANTEES BREAK - BEFORE - MAKE ACTION, EUMINATING 
BUS CONTENTION DURING READ OPERATION. LATCHED BY THE 
START CONVERT INPUT (TO SET THE CONVERSION LENGTH). 

• IMPROVED SECOND SOURCE FOR AD574A AND HS574 

• ±12V TO ±15V OPERATION 


APPUCATfONS 

• MIU1ARY AND INDUSTRIAL DATA ACQUISITION SYSTEMS 

• ELECTRONIC TEST AND SCIENTIFIC INSTRUMENTATION. 

• PROCESS CONTROL SYSTEMS. 


DESCRIPTION 

The HI-574A is a complete 12 bit Analog-to-Digital Converter, 
including a -i-IOV reference, clock, three-state outputs and a digital 
interface for microprocessor control. Successive approximation 
conversion is performed by two monolithic dice housed in a 28-pin 
package. The bipolar analog die features the Harris Dielectric 
Isolation process, which provides enhanced AC performance and 
freedom from latch-up. 

Custom design of each 1C (bipolar analog and CMOS digital) has 
yielded improved performance over existing versions of this 
converter. The voltage comparator features high PSRR plus a high 
speed current-mode latch, and provides precise decisions down to 
0. 1 LSB of input overdrive. More than 2X reduction in noise has been 
achieved by using current instead of voltage for transmission of all 
signals between the analog and digital IC’s. Also, the clock oscillator 
is current-controlled for excellent stability over temperature. The 
oscillator is trimmed for a nominal conversion time of 20 ± 1 ixs. 

The HI-574A offers standard unipolar and bipolar input ranges, laser 
trimmed for specified linearity, gain and offset accuracy. The buried 
zener reference circuit is trimmed for minimum temperature 
coefficient. 

Power requirements are +5V and ± 1 2V to ± 1 5V, with typical dissipation of 
515 mW. Three electrical grades each are offered for the commercial and 
military temperature ranges. All models are packaged in a 28 pin side- 
brazed, ceramic DIP. In addition, parts are available with screening per 
MIL-STD-883 Method 5004, Class B. 


PINOUT 


TOP VIEW 



CAUTION; These devices are sensitive to electronic discharge. Proper I.C. handling procedures should be followed. 
Copyright @ Harris Corporation 1983 
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HI-574A BLOCK DIAGRAM 
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SPEaFICATIONS S 


(Typical @ +25°C with Vcc = +15V or +12V, Vlogic = +5V, Vee = -15V or -12V unless otherwise specified) 
DC AND TRANSFER ACCURACY SPECIFICATIONS 


MODEL 

HI-574AJ 

Hi-574AK 

HI-574AL 

UNITS 

Temperature Range 

OTO+75 

°C 

Resolution (max) 

12 

12 

12 

Bits 

Linearity Error 


■Mi 

■M 


25°C (max) 

±1 



LSB 

0°C to +75°C (max) 

±1 

mb 

mb 

LSB 

Differential Linearity Error 





(Maximum resolution for which no missing codes is guaranteed) 





25°C 

11 



Bits 

Tmin to Tmax 

11 


■M 

Bits 

Unipolar Offset (max) 





(Adjustable to zero) 

±2 

±2 

±2 

LSB 

Bipolar Offset (max) 





(Adjustable to zero) 

±10 

±4 

±4 

LSB 

Full Scale Calibration Error 





25°C (max), with fixed 50 n resistor from 





REF OUT to REF IN (Adjustable to zero) 

0.3 

0.3 

0.3 

% of F.S. 

Tmin to Tmax 





(No adjustment at +25‘’C) 

0.5 

0.4 

0.35 

% of F.S. 

(With adjustment to zero at +25°C) 

0.22 

0.12 

0.05 

% of F.S. 

Temperature Coefficients 





Guaranteed max change, Tmin to Tmax (Using internal reference) 





Unipolar Offset 

±2 

±1 

±1 

LSB 


(10) 

(5) 

(5) 

(ppm/°C) 

Bipolar Offset 

±2 

±1 

±1 

LSB 


(10) 

(5) 

(5) 

(ppm/°C) 

Full Scale Calibration 

±9 

±5 

±2 

LSB 


(45) 

(25) 

(10) 

(Ppm/'^C) 

Power Supply Rejection 




^M 

Max change in Full Scale Calibration 





+13.5V<Vcc<+16.5Vor +11.4V<Vcc<+12.6V 

±2 

±1 

±1 


+4.5V<Vlogic<+5.5V 

±1/2 

±1/2 

±1/2 


-16.5V<VEE<-13.5Vor-12.6V<VEE<-11.4V 

±2 

±1 

±1 

LSB 1 

Analog Inputs 




mb 

Input Ranges 





Bipolar 


-5 to +5 





-lOto +10 



Unipolar 


Oto +10 


Volts 



0 to +20 


Volts 

Input Impedance 







10 Volt Span 

5K, ± 25% 



20 Volt Span 

10K, ± 25% 


Ohms 

Power Supplies 




mb 

Operating Voltage Range 





Vlogic 

+4.5 to +5.5 



Vcc 

+ 11.4to +16.5 


Vee 

- 

11.4 to -16.5 

Volts 

Operating Current 





Ilogic 

7TYP, 15 MAX 


mA 

Icc 

11 TYP, 15 MAX 

mA 

Iee 

21 TYP, 28 MAX 

mA 

Power Dissipation 

515 TYP, 720 MAX 

mW 

Internal Reference Voltage 

+10.00 ± 0.1 MAX 

Volts 

Output current,’ 


2.0 MAX 


mA 

available for external loads (External load 





should not change during conversion). 







1 When supplying an external load and operating on ± 12V supplies, a buffer amplifier must be provided for the Reference Output. 
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Hi 


(Typical @ +25°C with Vcc = +15V or +12V, Vlogic = +5V, Vee = -15V or -12V unless otherwise specified) 


DC AND TRANSFER ACCURACY SPECIFICATIONS 


MODEL (Applicable to /883B versions also) 


Temperature Range 


Resolution (max) 


Linearity Error 
25°C (max) . 

-55°Cto +125°C(max) 


Differential Linearity Error 

(Maximum resolution for which no missing codes is guaranteed) 
25°C 

Tmin to Tmax 


Unipolar Offset (max) 
(Adjustable to zero) 


Bipolar Offset (max) 
(Adjustable to zero) 


Full Scale Calibration Error 

25°C (max), with fixed 50 D. resistor from 
REF OUT to REF IN (Adjustable to zero) 
Tmin to Tmax 

(No adjustment at +25°C) 

(With adjustment to zero at +25°C) 


Temperature Coefficients 

Guaranteed max change, Tmin to Tmax (Using internal reference) 
Unipolar Offset 

Bipolar Offset 

Full Scale Calibration 


Power Supply Rejection 

Max change in Full Scale Calibration 
+13.5V<Vcc<+16.5Vor +11.4V<Vcc< + 12.6V 
+ 4. 5V< Vlogic < +5.5V 

-16.5V<VEE<-13.5Vor -12.6 V<Vee<-11.4V 


Analog Inputs 
Input Ranges 
Bipolar 

Unipolar 

Input Impedance 
10 Volt Span 
20 Volt Span 


Power Supplies 

Operating Voltage Range 
Vlogic 
Vcc 
Vee 

Operating Current 
Ilogic 
Icc 
Iee 


Power Dissipation 


Internal Reference Voltage 
Output current,' 

available for external loads (External load 
should not change during conversion). 


Hi-574AS HI-574AT HI'574AU 


-55 TO +125 


12 12 12 



LSB 

(ppm/°C) 

(W)m/°C) 

(fp^C) 



-5 to +5 
-lOto +10 


Oto +10 
0 to +20 


5K a, ± 25% 
lOKft, ± 25% 


+4.5 to +5.5 
+ 11.4to +16.5 
-11.4to -16.5 


7TYP, 15 MAX 
11 TYP, 15 MAX 
21TYP, 28MAX 


51 5 TYP, 720 MAX 


+ 10.00 ± 0.1 (MAX) 
2.0 MAX 





When supplying an external load and operating on ±12V supplies, a buffer amplifier must be provided for the Reference Output. 
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DIGITAL CHARACTERISTICS^ 

(ALL MODELS, OVER FULL TEMP. RANGE) 



ifjfmiB 

TYP 

MAX 

Logic Inputs (CE, CS, R/C, AO, 12/8) 

■M 


mHm 

Logic “1” 




Logic “0” 




Current 


O.IjllA 

-l-5^tA 

Capacitance 

BBI 

5pF 


Logic Outputs (DB11-DB0, STS) 




Logic “0” (IsiNK — 1 .6mA) 



+0.4V 

Logic “1” (IsouRCE — 500/iA) 

+2.4V 



Leakage (High - Z State, DB11-DB0 ONLY) 

-5^l^ 

0.1/iA 

+5/iA 

Capacitance 


5pF 



^ See “HI-574A Timing Specifications" tor a detailed listing of digital timing parameters. 

^Although this guaranteed threshold is higher than standard TTL ( +2.0V), bus loading is much less, i.e., typical input current is only 0.25% of a TTL load. 


ABSOLUTE MAXIMUM RATINGS 

(Specifications apply to all grades, except where noted) 

Vcc to Digital Common 0 to +16.5y 

Vee to Digital Common 0 to -16.5V 

Vlogic to Digital Common 0 to +7V 

Analog Common to Digital Common^ ±1V 

Control Inputs (CE, CS, Ao, 12/8, R/C) to 

Digital Common -0.5V to Vlogic +0.5V 

Analog Inputs (REF IN, BIP OFF, IOVin) to 

Analog Common ±16.5V 


20Vin to Analog Common 

REF OUT 

Chip Temperature (J, K, L grades) 
(S, T, U grades) 

Power Dissipation 

Lead Temperature, Soldering . . . 

Storage Temperature 

Thermal Resistance, 0ja 


±24V 

Indefinite short to common 
Momentary short to Vcc 

100°C 

150°C 

lOOOmW 


. . 300°C. 10 sec. 
-65°Cto +150°C 
60°C/W 


HI-574A ORDERING GUIDE 


MODEL 

TEMP. RANGE 

LINEARITY ERROR MAX 
(Tmin to Tmax) 

RESOLUTION (NO MISSING 
COOES, Tmin to Tmax) 

FULL SCALE TC 
(PPM/°C MAX) 

HI1-574AJD 

0 to 75°C 

±1 LSB 

11 Bits 

50.0 

HI1-574AKD 

0 to 75°C 

±1/2 LSB 

12 Bits 

27.0 

HI1-574ALD 

0 to 75°C 

±1/2 LSB 

12 Bits 

10.0 

HI1-574ASD 

-55 to +125°C 

±1 LSB 

11 Bits 

50.0 

HI1-574ASD/883B 

-55 to +125°C 

±1 LSB 

11 Bits 

50.0 

HI1-574ATD 

-55 to +125°C 

±1 LSB 

12 Bits 

25.0 

HI1-574ATD/883B 

-55 to +125°C 

±1 LSB 

12 Bits 

25.0 

HI1-574AUD 

-55 to +125°C 

±1 LSB 

12 Bits 

12.5 

HI1-574AUD/883B 

-55to+125°C 

±1 LSB 

12 Bits 

12.5 


DEFINITIONS OF SPECIFICATIONS 


LINEARITY ERROR 

Linearity error refers to the deviation of each individual code from a 
line drawn from “zero” through “full scale”. The point used as 
“zero” occurs VizLSB (1 .22mV for 10 volt span) before the first code 
transition (all zeros to only the LSB “on”). “Full scale” is defined as a 
level IVaLSB beyond the last code transition (to all ones). The 
deviation of a code from the true straight line is measured from the 
middle of each particular code. 


The HF574AK, AL, AT, and AU grades are guaranteed for maximum 
nonlinearity of ±V 2 LSB. For these grades, this means that an analog 
value which falls exactly in the center of a given code width will result 
in the correct digital output code. Values nearer the upper or lower 


transition of the code width may produce the next upper or lower 
digital output code. The HI-574AJ and AS grades are guaranteed to 
±1LSB max error. For these grades, an analog value which falls 
within a given code width will result in either the correct code for that 
region or either adjacent one. 

Note that the linearity error is not user-adjustable. 


DIFFERENTIAL LINEARITY ERROR 
(NO MISSING CODES) 

A specification which guarantees no missing codes requires that 
every code combination appear in a monotonic increasing sequence 
as the analog input level is increased. Thus every code must have a 
finite width. For the HI-574AK, AL, AT, and AU grades, which 
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guarantee no missing codes to 1 2-bit resolution, all 4096 codes must 
be present over the entire operating temperature ranges. The 
H1-574AJ and AS grades guarantee no missing codes to 11 -bit 
resolution over temperature; this means that all code combinations 
of the upper 1 1 bits must be present; in practice very few of the 1 2-bit 
codes are missing. 

UNIPOLAR OFFSET 

The first transition should occur at a level VaLSB above analog 
common. Unipolar offset is defined as the deviation of the actual 
transition from that point. This offset can be adjusted as discussed 
on the following pages. The unipolar offset temperature coefficient 
specifies the maximum change of the transition point over tempera- 
ture, with or without external adjustment. 

BIPOLAR OFFSET 

Similarly, in the bipolar mode, the major carry transition (01111111 
1111 to 1000 0000 0000) should occur for an analog value VaLSB 
below analog common. The bipolar offset error and temperature 
coefficient specify the initial deviation and maximum change in the 
error over temperature. 

FULL SCALE CALIBRATION ERROR 

The last transition (from 1111 1111 1110to1111 1111 1111) should 
occur for an analog value IV 2 LSB below the nominal full scale 
(9.9963 volts for 10.000 volts full scale). The full scale calibration 
error is the deviation of the actual level at the last transition from the 
ideal level. This error, which is typically 0.05 to 0.1% of full scale, can 
be trimmed out as shown in Figure 5. The full scale calibration error 
over temperature is given with and without the initial error trimmed 
out. The temperature coefficients for each grade indicate the 
maximum change in the full scale gain from the initial value using the 
internal 10 volt reference. 




TEMPERATURE COEFFICIENTS 

The temperature coefficients for full-scale calibration, unipolar 
offset, and bipolar offset specify the maximum change from the 
initial (25°C) value to the value at Tmin or Tmax . 

POWER SUPPLY REJECTION 

The standard specifications for the HI-574A assume use of -1-5.00 and 
±15.00 or ±12.00 volt supplies. The only effect of power supply 
error on the performance of the device will be a small change in the 
full scale calibration. This will result in a linear change in all lower 
order codes. The specifications show the maximum change in 
calibration from the initial value with the supplies at the various 
limits. 

CODE WIDTH 

A fundamental quantity for A/D converter specifications is the code 
width. This is defined as the range of analog input values for which a 
given digital output code will occur. The nominal value of a code 
width is equivalent to 1 least significant bit (LSB) of the full scale 
range or 2.44mV out of 10 volts for a 12-bit ADC. 

QUANTIZATION UNCERTAINTY 

Analog-to-digital converters exhibit an inherent quantization 
uncertainty of ±V 2 LSB. This uncertainty is a fundamental charac- 
teristic of the quantization process and cannot be reduced for a 
converter of given resolution. 

LEFT-JUSTIFIED DATA 

The data format used in the HI-574A is left-justified. This means that 
the data represents the analog input as a fraction of full-scale, 
ranging from 0 to . This implies a binary point to the left of the 


APPLYING 

For each application of this converter, the ground connections, power 
supply bypassing, analog signal source, digital timing and signal 
routing on the circuit board must be optimized to assure maximum 
performance. These areas are reviewed in the following sections, 
along with basic operating modes and calibration requirements. 

PHYSICAL MOUNTING AND UIYOUT CONSIDERATIONS 
Layout - 

Unwanted, parasitic circuit components, (L, R, and C) can make 12 
bit accuracy impossible, even with a perfect A/D converter. The best 
policy is to eliminate or minimize these parasitics through proper 
circuit layout, rather than try to quantify their effects. 

The recommended construction is a double-sided printed circuit 
board with a ground plane on the component side. Other techniques, 
such as wire-wrapping or point-to-point wiring on vectorboard, will 
have an unpredictable effect on accuracy. 

In general, sensitive analog signals should be routed between ground 
traces and kept well away from digital lines. If analog and digital lines 
must cross, they should do so at right angles. 

Power Supplies 

Supply voltages to the HI-574A (+15V, -15V and ±5V) must be 
"quiet” and well regulated. Voltage spikes on these lines can affect 


THEHI-574A 

the converter’s accuracy, causing several LSB’s to flicker when a 
constant input is applied. Digital noise and spikes from a switching 
power supply are especially troublesome. If switching supplies must 
be used, outputs should be carefully filtered to assure “quiet” DC 
voltage at the converter terminals. 

Further, a bypass capacitor pair on each supply voltage terminal is 
necessary to counter the effect of variations in supply current. 
Connect one pair from pin 1 to 1 5 (Vlogic supply) , one from pin 7 to 9 
(Vcc to Analog Common) and one from pin 11 to 9 (Vee to Analog 
Common). For each capacitor pair, a 10/iF tantalum type in parallel 
with a 0. VF ceramic type is recommended. 

Ground Connections 

The typical HI-574A ground currents are 5.5mADC Into pin 9 (Analog 
Ground) and 7mADC out of pin 1 5 (Digital Common). These pins should be 
tied together at the package to guarantee specified performance for the 
converter. In addition, a wide PC trace should run directly from pin 9 to 
(usually) 1 5V common, and from pin 1 5 to (usually) the -I-5V Logic Common. 
If the converter is located some distance from the system’s “single point" 
ground, make only these connections to pins 9 and 1 5: Te them together at 
the package, and back to the system ground with a single path. This path 
should have low resistance since it will carry about 1 .5mA of DC current. 
(Code dependent currents flow in the Vcc, Vee acd Vlogic terminals, but not 
through the HI-574A’s Analog Common or Digital Common). 
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HI-5900 

Analog Data Acquisition 
Signal Processor 


FEATURES 


• INPUT OVERVOLTAGE PROTECTION 

• 50kHz throughput 

• 12-BIT ACCURACY 

• OUTPUTTRACK/HOLD AMPLIFIER 

• ZERO OFFSET ADJUSTMENT 

• DIFFERENTIAL INPUT CHANNELS 

• SOFTWARECONTROLLED GAIN AND 
CHANNEL SELECT 

• SSdBCMRR 

• COMPACT 32 PIN DIP 

• MIL-STD-883 SCREENING AVAILABLE 


APPLICATIONS 


• HIGH PERFDRMANCE DATA ACQUISITION 


• MILITARY SYSTEMS 


DESCRIPTION 


The HI-5900 comprises "front end" components of a data acquisition system 
including an eight channel differential multiplexer, programmable gain instru- 
mentation amplifier (PGA), and Track and Hold amplifier. Adding a timing 
circuit and one A to D converter yields a complete data acquisition system. A 
50kHz channel-to-channel throughput rate is achieved when the HI-5900 
is used with a fast 12 bit A to D converter such as HARRIS HI-5712. 

Each output line of the input multiplexer is buffered by a high-quality non- 
inverting amplifier. This isolates each line from source resistances external to 
the 5900, preserving the high CMRR of the instrumentation amplifier block. 
Also, the buffers provide a high input impedance for each channel. 

The PGA, which includes an op amp, a monolithic resistor network and a four 
channel differential multiplexer, offers precision inverting gain values of -1, -2, 
-4, and -8. The voltage gain is selected by a two bit digital word. The output 
of the PGA drives the Track and Hold amplifier, and the ground side of the PGA 
is isolated by a buffer amplifier to maintain a high CMRR. 

The output Track/Hold amplifier is a monolithic device, internally connected 
for non-inverting unity gain. In the sample mode is operates as a high per- 
formance buffer amplifier. With an external holding capacitor, it may be 
switched to HOLD with an effective aperture delay time of 30ns. 

The packaging technique involves monolithic chips mounted in leadless chip 
carriers (LCC's) and soldered to both sides of a multilayer ceramic substrate. 
Each LCC may undergo reliability screening such as MIL-STD-883, Method 
5004/Class B, before assembly on the substrate. The resulting package is a 
compact 32 pin DIP. 

The HI-5900 is offered as a high performance front-end section for military 
and industrial data acquisition systems. It is designed for interface with com- 
puters and is well suited for high-rel applications. 


PINOUT 


FUNCTIONAL DIAGRAM 
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SPECIflCATIONS 


ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 

(Note 1) 

40V 

Output Current 

Short Circuit Protected 

Digital Input Overvoltage (Multiplexers) 

^Supply 

+4V 

Operating Temperature Range 
HA-5900-5 

OOC < Ta < +750C 


^Supply 

-4V 

HA-5900-2 

-550c < Ta < +1250C 

Analog Input Overvoltage 

^Supply (+) 

+20V 

Storage Temperature Range 
internal Power Dissipation 

-G50C < Ta < +150OC 

650mW 


^Supply (-) 

-20V 

T/H Control Input 

+8, -15V 


ELECTRICAL CHARACTERISTICS Unless otherwise specified: Vs = ±15V; Ch = lOOOpF; V|h =4.0V; Vil = 0.8V 






HI-5900-2 


HI-5900-5 





-550c to+125oC 

OOCto+70OC 



PARAMETER 

TEMP 

MIN 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

ANALOG INPUT CHAR. 









EACH CHANNEL 









Offset Voltage 

+250C 


2 

7 


3 

10 

mV 

Full 



9 



12 

mV 

Bias Current 

+250C 


80 

300 


80 

300 

nA 


Full 


90 

600 


80 

600 

nA 

Offset Current 

+250C 


15 

150 


20 

150 

nA 


Full 


30 

300 


30 

300 

nA 

Common Mode Range 

Full 

±10 



±10 



V 

Common Mode Rejection Ratio 
(VcM = ilOV) Any Gain 

Full 

80 

85 


74 

85 


dB 

DIGITAL INPUT CHAR. 









Multiplexer Digital Input Current 
(High or Low) 

Full 


0.5 

1 


0.5 

1 

ma 

Track/Hold Digital Input Current 
V|n<0.8V 

Full 



0.8 



0.8 

mA 

V|N>4.0V 

Full 



20 



20 

MA 

TRANSFER CHARACTERISTICS 

Small Signal Bandwidth (Gain = 1) 

+250C 


2 



2 


MHz 

Full Power Bandwidth (Gain = 1, 

Vo = i10V) 

+250C 


70 



70 


kHz 

Crosstalk (Sample Mode, Gain = 8, 

1kHz 20VP -P Input on all but 

Selected Channel) 

+250C 

-80 

-90 


-80 

-90 


dB 

"Off Isolation (Hold Mode, Gain = 1, 
1kHz 20V P-P Input) 

+250C 


-76 



-76 


dB 

Acquisition Time(Note 2), to 0.01% 

+250C 


9 



9 


/JS 

Gain - Absolute Error 

Inverting Gain Of -1,-2, 

Full 


0.01 

0.1 


0.01 

0.2 

% 

Inverting Gain Of-4,-8 

Full 


0.01 

0.2 


0.01 

0.2 

% 

OUTPUT CHARACTERISTICS 









Output Voltage Swing 

Full 

±10 



±10 



V 

Output Current 

+250C 

±10 



±10 



mA 

Output Resistance 

+250C 


5 



5 


n 

DYNAMIC CHARACTERISTICS 

tQN. Enable (MUX) 

+250C 


300 



300 


ns 

tOFF. Enable (MUX) 

+250C 


300 



300 


ns 

Slew Rate 

+250C 


±4 



14 


V/ps 

Droop Rate (T/H) 

+250C 


5 



5 


nV/ps 


Full 



20 



5 

PV/Afs 

Charge Transfer (T/H) 

250c 


10 



10 


pC 

Effective Aperture Delay Time (T/H) 

+250C 


30 



30 


ns 

Aperture Uncertainty (T/H) 

+250C 


5 



5 


ns 

POWER SUPPLY CHARACTERISTICS 









1+ 

+250C 



13 



13 

mA 


Full 


8.5 

15 


8.0 

15 

mA 

1 . 

+250C 



13 



13 

mA 


Full 


6.5 

15 


6.0 

15 

mA 

Power Supply Rejection Ratio, V+ 

Full 

76 

90 


70 

90 


dB 

Power Supply Rejection Ratio, V- 

Full 

80 

100 


80 

100 


dB 


NOTES: 1 . Absolute maximum ratings are limiting values, applied individually beyond which the serviceability of the 
circuit may be impaired. Functional operability under any of these conditions is not necessarily implied. 

2. Acquisition Time is defined for a change of channel (+10V on chan, 1 to OV on chan, 8) with simultaneous 
change from HOLD to TRACK mode. Gain=“1. 
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HI-5901 


Analog Data Acquisition 

t 

Signal Processor 
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FEATURES 


DESCRIPTION 


• INPUT OVERVOLTAGE PROTECTION 

• SOFTWARE CONTROLLED GAIN AND 
INPUT CHANNEL SELECTION 

• 16 PSEUDO-DIFFERENTIAL/SINGLE 
ENDED INPUT CHANNELS 

• INVERTING GAINS OF -1,-2, -4 AND -8 

• -90dB CROSSTALK 

• 0.01?4 GAIN ERROR 

• 9/Lis ACQUISITION TIME 

• DROOP RATE: 5nV//jsec 

• LOW POWER DISSIPATION 250mW 

• COMPACT 32 PIN DIP 

• MIL-STD-883 SCREENING AVAILABLE 


APPLICATIONS 


• MULTI-CHANNEL DATA ACQUISITION 
SYSTEMS 

• STATUS MONITORING SYSTEMS 

• PROCESS CONTROL SYSTEMS 

• INSTRUMENTATION 

• HIGH RELIABILITY DAS's 


The HI-5901 is a data acquisiton front end subsystem intended for multisensor 
based high-level applications, requiring conversion of analog input data to digital 
form for computer processing. It provides sixteen single-ended or pseudo- 
differentia! channels of fault-protected multiplexed inputs, programmable gains 
of-1,-2,-4,-8 and a buffered track an^ hold output block compatible with any 
commercially available A/D converter. All these functions are digitally selectable 
through appropriate coding of seven control terminals. Input channel expansion 
can be easily implemented through addition of external multiplexers and proper 
utilization of the enable-command pin. 

Being self-contained units except for the holding capacitor, they facilitate user 
applications and eliminate the need for selection of high-priced precision resistors 
or labor intensive adjustments to achieve the accuracy levels specified. 

This product provides channel to channel throughput rates of 50kHz at ±10 volt 
signal range when used in connection with a fast 12 bit A/D converter such as 
the HI-5712. In addition, it offers excellent input characteristics such as low 
input offset voltage with offset nulling capability^ low input currents, very high 
input impedance, and very low crosstalk. Typical acquisition time and gain error 
are 9 microseconds and ±0.01%, respectively. The internal track and hold 
amplifier features an effective aperture delay time of 30ns and a droop rate of 
5nV/^fsec. Total power dissipation is only 250mW. 

A complete high-speed and high precision data acquisition system with 15 bits of 
dynamic range can be easily implemented with only three components: the 
HI-5901, the HI-5712, and an offset nulling DAC. Board space required is 3 
square inches and total weight is less than 25 grams. 

The manufacturing technique adopted for the HI-5901 involves monolithic 
dice packaged in leadless chip carriers (LCD's) and soldered to both sides of a 
multilayer ceramic substrate. The resulting product is a compact and easy-to-use 
32 pin DIP. 

The HI-5901 is intended for military, aerospace, industrial and instrumentation 
applications. MIL-STD-883 Class B and high reliability commercial grades are 
both available as standard products. 


PINOUT 


TOP VIEW 
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SPECIFICA TIONS S 


ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 

(Note 1) 

40V 

Output Current 

Short Circuit Protected 

Digital Input Overvoltage (Multiplexers) 

^Supply 

+4V 

Operating Temperature Range 
HA-5901-5, -7 

0OC< Ta < +750C 


^Supply 

-4V 

HA-5901 -2, -8 

-550c < Ta < +1250C 

Analog Input Overvoltage 

^Supply <+) 

+20V 

Storage Temperature Range 
Internal Power Dissipation 

-650C < Ta < +150OC 

650mW 


'^Supply (-) 

-20V 

T/H Control Input 

+8, -15V 


ELECTRICAL CHARACTERISTICS Unless otherwise specified: Vs = +15V; Ch = lOOOpF; Vjh = 4.0V; V|l = 0.8V 





HI-5901-2,- 

8 


HI- 

5901-5,-7 






-550c to+125oC 


OOC to+70oC 



PARAMETER 

TEMP 

MIN 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

ANALOG INPUT CHAR. 











EACH CHANNEL 











Offset Voltage 

•r250C 



2 

7.5 



3 

10.5 

mV 


Full 




9.5 




13 

mV 

Bias Current 

+250C 



80 

300 



80 

300 

nA 


Full 



90 

600 



80 

600 

nA 

Offset Current 

+250C 



15 

150 



20 

150 

nA 


Full 



30 

300 



30 

300 

nA 

Common Mode Range 

Full 

110 




110 




V 

Common Mode Rejection Ratio 
(VcM = ilOV) Any Gain 

Full 

80 

1 

85 


74 


85 


dB 

DIGITAL INPUT CHAR. , 











Multiplexer Digital Input Current 
(High or Low) 

Full 



0.5 

1 



0.5 

1 

a<a 

Track/Hold Digital Input Current 
V|n<0.8V 

Full 




0.8 




.0.8 

mA 

V|N >4.0V 

Full 




20 




20 

HA 

TRANSFER CHARACTERISTICS 











Small Signal Bandwidth (Gain = 1) 

+250C 



2 




2 


MHz 

Full Power Bandwidth (Gain = 1. 

Vq = ilOV) 

+250C 



70 




70 


kHz 

Crosstalk (Sample Mode, Gam = 8, 

1kHz 20VP -P Input on all but 

Selected Channel) 

+250C 

-80 


-90 


-80 


-90 


dB 

"Off Isolation (Hold Mode, Gain = 1, 
IkHz 20V P-P Input) 

+250C 



-76 




-76 


dB 

Acquisition Tune (Note 2), to 0.01% 

+ 250C 



Q 




9 


HS 

Gain - Absolute Error 

Inverting Gain Of- 1,-2, 

Full 



0.01 

0.1 



0.01 

0.2 

% 

Inverting Gain Of-4,-8 




0.01 

0.2 



0.01 

0.2 

% 

OUTPUT CHARACTERISTICS 











Output Voltage Swing 

Full 

110 




110 




V 

Output Current 

+250C 

110 




110 




mA 

Output Resistance 

+250C 



5 




5 


D. 

DYNAMIC CHARACTERISTICS 











tQN, Enable (MUX) 

+25C'C 



300 




300 


ns 

tOFF. Enable (MUX) 

+250C 



300 , 




300 


ns 

Slew Rate 

+250C 



±4 




14 


V/ps 

Droop Rate (T/H) 

+250C 



5 




5 


nV/jis 


Full 




20 




5 

HV/Hs 

Charge Transfer (T/H) 

250c 



10 




10 


pC 

Effective Aperture Delay Time (T/H) 

+250C 



30 




30 


ns 

Aperture Uncertainty (T/H) 

+250C 



5 




5 


ns 

POWER SUPPLY CHARACTERISTICS 











1+ 

+250C 




13 




13 

mA 


Full 



8.5 

15 



8,0 

15 

mA 

1. 

+250C 




13 




13 

mA 


Full 



6.5 

15 



6.0 

15 

mA 

Power Supply Rejection Ratio, V+ 

Full 

76 


90 


70 


90 


dB 

Power Supply Rejection Ratio, V- 

Full 



80 

_ 

100 


80 


100 


dB 


NOTES: 1 . Absolute maximum ratings are limiting values, applied individually beyond which the serviceability of the 
circuit may be impaired. Functional operability under any of these conditions is not necessarily implied. 

2. Acquisition Time is defined for a change of channel (+10V on chan. 1 to OV on chan. 16) with simultaneous 
change from HOLD to TRACK mode. Gain = -1. 
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® HARRIS HD-0165 

Keyboard Encoder 


FEATURES DESCRIPTION 

• STROBE OUTPUT 

• KEY ROLLOVER OUTPUT 


• EXPANDABLE: 2 PACKAGES REQUIRED FOR FULL 

TELETYPEWRITER, EIGHT-BIT ENCODING 

• SINGLE +5.0V SUPPLY REQUIRED 

• DTL/TTL DUTPUTS 

• MONOLITHIC RELIABILITY 

APPLICATIONS 


• MICROPROCESSOR DATA ENTRY (16 KEY TO 

HEX CODE) 

• BCD DATA ENTRY 

• TYPEWRITER TYPE KEYBOARDS 

• CONTROL PANELS 


PINOUT 


Top View 



The HD-0165 Keyboard Encoder is a 16 line to four-bit parallel 
encoder intended for use with manual data entry devices such as 
calculator or typewriter keyboards. In addition to the encoding 
function, there is a Strobe output and a Key Rollover output 
which energizes whenever two or more inputs are energized 
simultaneously. Any four-bit code can be implemented by 
proper wiring of the input lines. Inputs are normally wired 
through the key switches to the +5.0V power supply. Full 
typewriter keyboard encoding up to eight bits can be accomp- 
lished with two Encoder circuits by the use of double pole key 
switches or single pole switches with two isolation diodes per 
key. Dutputs will interface with ail popular DTL and TTL logic 
families. The circuit is packaged in a hermetic 24-pin dual-in- 
line package and operates over the temperature range of QOC 
to +750C. 


EOUIVALENT CIRCUITS 




Copyright @ Harris Corporation 1983 


EQUIVALENT RESISTORS FOR OTHER 
INPUTS ARE BETWEEN THESE TWO VALUES 


© 1C MASTER 1984 


2979 


Harris Semiconductor 










Harris Semiconductor 


4^ 

o 

< 

u. 

oc 

LU 

K 

Z 


SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

Supply Voltage +7.0V 

Input Voltage +5.5V 

Output Voltage +5.5V 


ELECTRICAL CHARACTERISTICS 

Test Conditions: Vqq = +5.0V ± 5% 

Tease = to +75°C 
Unless otherwise specified 


Output Current 30mA 

Storage Temperature -65°to+150°C 

Operating Temperature (Case) 0°C to +75°C 


PARAMETER 


Input Current 


D.C.| Output Voltage 


Power Supply Current 


SYM. 

1 LIMITS 1 

UNITS TEST CONDITIONS 

MIN. 

TYP. MAX. 

"1" 'IH 


17 

mA V,M = +5.0V 

— j 

o 

> 

p 


+0.2 +0.4 

Vi^ = +4.5V lQI_=10mA 



+0.4 

V,h = +3.75V Iol = 3.2mA 

Vqh 

+2.4 

+4.0 

V|L = Open Circuit, I q^ = -240yA 

Operating Iqq 


52 

mA One Input at +5.25V 

Maximum Iqci\/| 


88 

mA All Inputs at +5.25V 


A.C. I Skew Time (Note 1) 


80 200 ns 


Tcase = 250C 
Vcc = V,n = +5.0V 
C|_< 50pF 


NOTE; (1 ) Skew time is the maxim um t ime d ifferential between propagation delay times of any 
outputs including strobe and Krq- 


TRUTH TABLE 


10 11 12 13 14 15 16 1 


1 

2 

3 

OUTPUTS 

4 St. 

•^BO 

H 

H 

H 

H 

H 

H 

H 

H 

H 
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L 

H 
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H 

H 

H 

L 

H 
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L 

H 

H 

L 

H 

L 

L 

H 

H 

L 

H 

H 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

H 

L 

L 

H 

L 

H 

L 

L 

L 

H 

L 

H 

H 

H 

H 

L 

L 

H 

L 

H 

H 

L 

L 

H 

H 

L 

H 

L 

L 

H 

L 

L 

H 

L 

L 

H 

H 

H 

L 

L 

L 

H 

L 

H 

L 

L 

L 

H 

H 

L 

L 

L 

L 

H 

L 

L 

L 

L 

L 
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INPUTS: L = Open Circuit or < +1.0V H * > ■♦'4.5V Current Source 

OUTPUTS: L == < ♦0.4V H * > +2.4V X = Erroneous Data 
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Hybrid Sterns 

W W CORPORA! ON 


A/D & D/A CONVERTERS 
DATA-ACQUISITION SYSTEMS 


8Cliaiuiel,l2BitDAS 
with uP Interface 


HS 9410 Series 



$99 (igg’s) 


FEATURES 

• Complete 8 Channel, 12-Blt Data Acquisition System with MUX. S/H, 
REF, Clock and three-state outputs 

• Full 8- or 16-Blt Microprocessor Bus Interface 

• Guaranteed Linearity Over Temperature 

• High Throughput Rate: 30kHz 

• Hermetic 28-pin Metal or Low Cost Epoxy DIP 

• Low Power: 900mW 


SPECIFICATIONS 

Resolution 

Number of Channels 
Throughput Rate 
Power Supply 
Package 

Other Specifications 


12 Bits 

8 Single Ended 
30 kHz 
±15V. -f^SV 
28-pin DIP 

See Ordering Guide 



wC gnd 


ORDERING GUIDE 


NOTES: 


MODEL , 
NUMBER^ 

INPUT 

RANGE 

SYSTEM 
ACCURACY 
(% FSR) 

FULL SCALE 
T.C. 

(PPM/°C) 

TEMP. 

RANGE 

SCREENING 

PRICE 

(1-9) 

HS 94XXJ 


±0,025 

50.0 

0°Cto -h70°C 

0,4% AQL* 

$115,00 

HS 94XXK 


±0.012 

20.0 

OX to -t-TOX 

0.4% AQL* 

125.00 

HS 94XXS 

SEE 

±0.025 

50.0 

-55Xto -h85X 

0.4% AQL* 

215.00 

HS94XXT 

NOTE 1 

±0.012 

20.0 

-55X to ■h85X 

0.4% AQL* 

265.00 

HS 94XXS/B 


±0.025 

50.0 

-55Xto -h85X 

MIL-STD-883B 

370.00 

HS 94XXT/B 


±0.012 

20.0 

-55X to +85X 

MIL-STD-683B 

450.00 ' 


1. MODEL HS94XX 




MODEL 

SUFFIX 

INPUT 

RANGE 

10 

0 to -HOV 

11 

±5V 

12 

±10V 


'0>t% AQL All units have full burn-in 
at -f 85°C. Acceptable quality level 
fAQL) of 0.4% means that Hybrid 
Systems guarantees that there will 
be no raects in a sample lot of 100 
pieces. That's more than twice as 
tough as it has to be — even for 
military applications. 

Specifteations subject to change 
without notice. 


Add letter suffix as required above. 


Technical knockouts from the Contenders! 


Industry Standaid 574 


FEATURES 



12-Bit, SOf/sec Hybrid ADC 


$34JiO 

(lOOh) 


• Complete 12-Bit A/D Converter 

• 30f/Sec Conversion Time 

• Power 400mW 

• No Missing Codes 

• fiP BUS Compatible 


• Commercial and 
MIL-STD-883B Processing 

• Hermetic. 28-pln DIP. 
Metal Package 


SPECIFICATIONS 

Resolution 

12 Bits 

Linearity Error 

Differential 

No Missing Codes 

Integral 

±0.013% F.S.R. 

End Point Error 

Offset Bipolar 

±0.1% F.S.R. 

Unip>olar 

±0.05% F.S.R. 

Full Scale 

±0.3% F.S.R. 

Conversion Time 

SOfisec 

Temperature Stability 

Linearity 

±0.5ppm/°C F.S.R. 

Offset 

±5ppm/°C F.S.R. 

Full Scale 

±10ppm/°C F.S.R. 

Power 

±15V, -H5V/600mW 

Package 

28-pin DIP 


FUNCTIONAL 



ORDERING GUIDE 


MODEL 

NUMBER 

RESOLUTION 

NO MISSING 
CODES 

C^min ^max) 

LiNEARITY 

ERROR 

TEMP, 

RANGE 

SCREENING 

PRICE 

(1-9) 

HS 574J 

1 1 Bits 

±1LSB 

OX to -f70X 

0.4% AQL* 

49,50 

HS 574K 

12 Bits 

±’/rLSB 

OX to -h70X 

0.4% AQL* 

61.50 

HS 574L 

12 Bits 

±’/2LSB 

OX to -f70X 

0.4% AQL* 

89.00 

HS574S 

11 Bits 

±1LSB 

-55Xto -H25X 

0.4% AQL* 

136.00 

HS 574T 

12 Bits 

±1LS8’ 

-55X to ■H25X 

0.4% AQL* 

183.00 

HS574U 

12 Bits 

±1LSB’ 

-55Xto -F125X 

0.4% AQL* 

265.00 

HS574S/B 

11 Bits 

±1LSB’ 

-56Xto -H25X 

883B 

164.00 

HS574T/B 

12 Bits 

±1LSB’ 

-55Xto ■H25X 

883B 

220.00 

HS 574U/B 

12BHS 

±1LSB’ 

-55Xto -H25X 

883B 

315.00 


’Note: ±'h LSB max error from -25°C to -85°C 
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INTERFACE 


Complete 00008% IG-Bit ADC 


HS 9516 Series 

FEATURES 

• True 16-bit (±0.0008t) Linearity Error 

• Full 16-bit Resolution (1 part in 65,536) 

• No Missing Codes (l^bits) 0°C to -f70°C 

• Six User Selectable Input Ranges 

• lOOfisec Conversion Time 

• Low Full Scale Drift 10ppm/°C (Max) 

• Low Power - 900mW Typical 


SPECIFICATIONS 


Resolution 

16 Bits 

Analog Inputs 


Unipolar 

Oto -f 5V, Oto -I-10V, 


Oto -f20V 

Bipolar 

±2.5V, ±5V, ±10V 

Outputs 

Paraliel, OBIN, 2’s Comp 

Accuracy 


Scale Factor Error 

±0.1% max (Adj. to Zero) 

Zero Error 


(Unipolar or Bipolar) 

±0.1% FSR max (Adj. to Zero] 

Differential Linearity Error 


HS9516^ 

±0.0015% FSR (±1 LSB) max 

HS 9516-5 

±0.003% FSR (±2 LSB) max 

HS 9516-4 

±0.006% FSR (±4 LSB) max 

No Missing Codes 

O^C to -(-70°C 

Integral Linearity Error 


HS 9516^4 

±0.0008% FSR (±V 2 LSB) max 

HS 9516-5 

±0.0015% FSR(±1 LSB) max 

HS 9516-4 

±0.003% FSR (±2 LSB) max 

Stability 


Scale Factor Tempco 

±10ppm/°C max 

Zero Tempco 


Unipolar 

±2ppm FSR/°C 

Bipolar 

±5ppm FSR/°C 

Integral Linearity Tempco 

±1ppm FSR/°C max 

Differential Linearity 

±0.5ppm FSR/°C max 

Power 

±15V, +5V 

Package 

32-pin Triple DIP 

Temperature Range 

0°Cto +70°C 


$ 239 . 00 ( 1 - 9 ) 


FUNCTIONAL DIAGRAM 




ORDERING GUIDE 


MODEL 

DESCRIPTION 

PRICE 

HS 9516-4 

16-Bit ADC with 14-Bit Integral & Differential Linearity 

$239.00 

HS 9516-5 

16-Bit ADC with 15-Bit Integral & Differential Linearity 

249.00 

HS 9516-6 

16-Bit ADC with 16-Bit Integral & Differential Linearity 

299.00 


Technical knockouts from the Contenders! 


12-Bit Adjustment Free ADC’s 


HS 5200 Series 


FEATURES 

• 12-Bit Conversion in lO^Sec (Typical) 

• Adjustment-Free (±0.0125%) Linearity 

• Low Power 670mW (Typical) 

• Hermetic, 24-pin DIP, Metal Package 

• MIL-STD-883B Processing 

• Pin Compatible to MN5200 

SPECIFICATIONS 

Resolution 12 Bits 

Linearity ±y 2 LSB 

Absolute Accuracyt ±0.4% 

Conversion Time IS^jsec 

Temperature Range 

O-versions 0®C to +70‘’C 

B-versions -55°C to +125'’C 

Power +15V, +5V/870mW 

Package 24-pin DIP, Metal 



FUNCTIONAL DIAGRAM 


BIT 1 2 3 4 b 6 / 8 9 lU ii t2 


’ Includes all errors, gain, zero, and linearity over temperature. 

0.4% A.Q.L.* All units have full power burn-in at +85°C. 
Acceptable quality level (AQL) of 0.4% means that Hybrid 
Systems guarantees that there will be no rejects in a sample 
lot of too pieces. That's more than twice as tough as it has 
to be-even for miiitary appiications. 


$ 160 . 00 ( 1 - 9 ) 

ORDERING GUIDE 


HS5210C-12 12 Bits, la^Sec 0 1( 

HS 521 1012 12 Bits, IS^Sec 

HS 5212012 12 Bits, 13MSec 

HS 5213012 12 Bits, 13(iSec 0t( 

HS 5214012 12 Bits, IB^Sec 

HS5215C-12 12 Bits, IB^Sec 

HS 5216012 12 Bits. 13j£ec Ot< 

HS5210B-12 12 Bits. ISfiSec Otc 

HS 521 IB-12 12 Bits, iS^Sec 

HS5212B-12 12 Bits, IS^Sec 

HS5213B-12 12 Bits, IS^Sec Otc 

HS5214B-12 12 Bits, 13(jSec 

HS5215B-12 12 Bits, ISnSec 

HS 5216B-12 12 Bits, ISnSec 0 tc 

' 10V external reference user supplied 



RESOLUTION/ 
CONVERSION TIME 

INPUT 

RANGE 

TEMP RANGE 

PROCESSING 

PRICE (1-9) 

12 Bits, ISfjSec 

Oto -10V 

0“Cto -(-70°C 

0.4% AQL' 

SI 60.00 

12 Bits, IS^Sec 

± 5V 

0°Cto -I-TO'C 

0.4% AQL' 

$160.00 

12 Bits. 13(jSec 

±10V 

0“Cto -i-70'='C 

0.4% AQL- 

S160.00 

12 Bits, 13(4Sec 

Oto -10V 

0°Cto -i-70°C 

0,4% AQL' 

SI 60.00’ 

12 Bits, IB^Sec 

± 5V 

0'’Cto -r-70°C 

0,4% AQL' 

S 160.00’ 

12 Bits. 13>iSec 

±10V 

0°Cto -t-70°C 

0.4% AQL- 

S 160.00’ 

12 Bits. 13>£ec 

Oto +10V 

0°Cto +70°C 

0.4% AQL- 

S160.00 

12 Bits, ISfiSec 

0 to - 10V 

-55°C1o ■H25°C 

MIL-STD-883B 

$190,00 

12 Bits, iS^Sec 

± 5V 

to - 1 - 126°C 

MILSTD-883B 

S190.00 

12 Bits, 13jiSec 

±10V 

-55°Cto -t-125°C 

MIL-STD-883B 

$190,00 

12 Bits, 13nSec 

0 to - 10V 

-55°Cto +125°C 

MIL-STD-883B 

$190.00' 

12 Bits, 13(jSec 

± 5V 

-55°Cto -H25°C 

MIL-STD-883B 

$190:00’ 

12 Bits, ISnSec 

±10V 

-55°Cto -i-125°C 

MIL-STD-883B 

$190.00' 

12 Bits, ISnSec 

Oto -I-10V 

-55°Cto -H25°C 

MIL-STD-883B 

$190 00 


Hubrid Suscems 22 Linneil Circle, Billerica, MA 01821 (617)667-8700. TWX 710-347-1575 
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12-Bit lOuSec Hi Bel ABC 


ADC85 Series 


FEATURES 

• -55°C to + 125°C Operation 

• No Missing Codes 

• Replaces ADC84/85, HX12B. HZ12B 

• Low Power 1 .2W (maximum) 



$ 134 . 00 ( 1 - 9 ) 


SPECIFICATIONS 

Resolution 
Analog Inputs 
Unipolor 
Bipolar 
Outputs 
Coding 
Linearity 
Conversion Time 
Scal^ Factor Drift 
Linearity Drift 
Temperature Range 
Power 

Package \ 


12 Bits 

Oto +5V. Oto +10V 
±2.5V. ±5V, ±10V 
Parallel, Serial/TtL 
CBIN/COBIN 

±0.012% F.S.R. (maximum) 
8.8MSec, lOfiSec (maximum) 
15ppm/°C (maximum) 
2ppm/°C (maximum) 
-55°Cto +125°C 
±15V, +5V/1.2W (maximum) 
32-pin DIP 


FUNCTIONAL DIAGRAM 



ORDERING GUIDE 


MODEL 

RESOLUTION 

ACCURACY 

TEMP RANGE 

PROCESSiNG 

PRICE 

HSADC85B 

12 Bite 

12 Bite 

-55°Cto h-125°C 

MIUSTI>883B 

S205.00 

HS ADC85C 

12 Bite 

12 Bite 

0°Cto -I-70°C 

0.4% AQL* 

$134.00 



Technical knockouts from the Contenders! 


Complete /uP Compatible 
12BitDAC 


DAC338, HS 9338 Series 



$ 39 . 00 ( 1 - 9 ) 


FEATURES 

• /iP BUS Compatible 

• 0 to +10V, 0 to -t-5V, ±10V, ±5V Output Ranges 

• Binary Coding 

• Linearity ±0.017o 

• l.SySec Settling Time 


SPECIFICATIONS 

Resolution 

Coding 

Logic 

Output 

Linearity 

-O 

-i 

-2 

Settling Time 
Scale Factor Drift 
Temperature Range 
Power 
Package 


12 Bits 
BIN, OBIN 
CMOS, HL 

0 to -i-IOV, ±10V, ±5V 

± 0.057c F.S.R. 

±0.027o F.S.R. 

±0.017o F.S.R. 

20MSec 
15ppm/°C 
0°Cto -i-70°C 
-i-15V/450mW 
28-pin DIP 



ORDERING GUIDE 


MODEL 

RESOLUTION 

LINEARITY 

TEMP RANGE 

PROCESSING 

PRICE (1-9] 

DAC338B-12-0 

12 Bite 

10 Bite 

-55 °C to + 125°C 

MIL-STD-883B 

S118.00 

OAC338B-12-1 

12 Bite 

11 Bite 

-55°Cto -H25°C 

MIL-ST0883B 

SI 26.00 

DAC338B-12-2 

12 Bite 

12 Bite 

-55°Cto -i-125°C 

MIL-STD-883B 

S 137.00 

HS 9338-0 

12 Bite . 

10 Bite 

0°Cto -f70“C 

0.4% AQL’ 

S 39.00 

HS 9338-1 

12 Bite 

11 Bite 

0°Cto -I-70°C 

0.4% AQL’ 

S 44.00 

HS 9338-2 

12 Bite 

12 Bite 

0°C to -i- 70°C 

0.4% AQL’ 

S 49.00 
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INTERFACE 


14,15 auid 16 Bit Linearity 
Latched MBAC’s 


DACPSSI-lb Series 

FEATURES 

• Up to 16-Bit (0.0008%) Linearity 

• Two-Chip Construction 

• Input Registers 

• 24-pin DIP. Metal Package 

• 2 and 4-Quadrant Multiplication 

• Single Supply Operation 

• Low Power 60mW 


mi ■ I I 


$6a00(l-9) 


FUNCTIONAL DIAGRAM 


SPECIFICATIONS 

Resolution 

Coding 

Logic 

Reference Input 
Output 
Linearity 
DAC9331-16-4 
DAC9331-16-5 
DAC9331-16-6 
Settling Time 
Scale Factor Drift 
Temperature Range 
Pow^r 
Package 


16 Bits 
BIN, OBIN 
CMOS. HL 
Oto ±25V 
SOOmA/V,,, 

±0.003% F.S.R. 
±0.0016% F.S.R. 
±0.0008% F.S.R. 
2)iSec 
2ppm/°C 
0°C to -i-70°C 
-i-15V/60mW 
24-pin DIP 


LS8 

LATCH 

CONTROL 


BIT9 10 11 12 13 14 15 16 ANA GND 05V 

000 Q099P P 9 

4 3 2 1 24 23 22 2V 18 17 


PRECISION 16 BIT 
RESISTOR NETWORK 
8. SWITCHES 


ORDERING GUIDE 


MODEL 

r-tSOLUTION 

UNEA9ITV 

■ TEMP RANGE 

PROCESSING 

PRICE (1-9) 

LV\C933 1-16-4 

16 Bits 

14 Bits 

0°C to + 70°C 

0.4% AQL' 

S 69 00 

DAC933 1-16-5 

16 Bits 

15 Bits 

0“C to -i-70'^C 

0,4% AQf 

SI 09.00 

DAC9331:16-6 

16 Bits 

16 Bits 

OX to - 1 - 70°C 

0 4% AQL’ 

S 169,00' 


•SW.OO(IOOs) 


Technical knockouts from the Contenders! 


Complete Buffered 
16 and 18 Bit BAC’s 


DAC9377, 377 Series 

FEATURES 

• True 16-Bit (0.0008%) Linearity 

• mP Compatible 

• Complete DAC 

• 24-pin DIP, Metal Package 

• Low Power 450mW 

SPECIFICATIONS 



FUNCTIONAL DIAGRAM 


$8A00<l-9) 


(MSB) DKiltAL INPUTS ,LSB) 

BIT 1 2 3 4 5 6 7 8 9 10 It 12 13 14 15 16 


Resolution 
Coding 
Logic 
Output 
Linearity 
DAC377-18 
DAC9337-16-6 
DAC9337-16-5 
DAC9337-16-4 
DAC9377-4D 
Settling Time 
Scale Factor Drift 
Temperature Range 
Power 
Package 


16 Bits, 18 Bits 
BIN, OBIN 
CMOS, TTL 
0 to +10V, ±10V 

±0.0008% F.S.R. 
±0.0008% F.S.R. 
±0.0015% F.S.R. 
±0.003% F.S.R. 
±0.002% F.S.R. 

20MSec 
5ppm/°C 
0°C to +70°C 
+ 15V/450mW 
24-pin DIP (9377) 
28-pin DIP, Metal (377) 



BIPOLAR SUMMING 
JUNCTION 


ORDERING GUIDE 


MODEL 

FSSOLUTION 

LINEARITY 

TEMP RANGE 

PROCESSING 

DAC9377-4D 

4BGD 

±0.002% 

0°Cto +70°C 

0,4% AQLT 

DAC9377-16-4 

16 Bits 

14 Bits 

0°Cto +70°C 

0,4% AQL‘ 

DAC9377-16-5 

16 Bits 

16 Bits 

OXto +70X 

0.4% AQL' 

DAC9377-16-6 

16 Bits 

16 Bits 

OX to +70X 

0.4% AQL* 

DAC377B-18 

18 Bits 

16 Bits 

-65Xto +125X 

MIL-STD-883B 

DAC377C-18 

18 Bits 

16 Bits 

OX to +70X 

0.4% AQL‘ 


Hybrid Systems 
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Intersil 


DATA ACQUISITION 





Integrating Analog-to-Digital Converters for Display 

Maximum Electrical Specification at 25'’C unless otherwise noted. 

Model 

ICL7136 

ICL7137 

ICL7135 

ICL7129 

ICL7106/ICL7116 

ICL7107/ICL7117 

Resolution 

±372 Digit 


IIIIIH3QESH 

±4'/2 Digit 

±3’/2 Digit 

±3'/2 Digit 

Accuracy 

Non-Linearity 

Zero Input Reading 
Ratiometric Reading 
VlN = Vref 

Rollover Error 

±1 Count 
±0.000 
±1.000 
±1 Count 
±1 Count 

±1 Count 
±0.000 
±1.000 
±1 Count 
±1 Count 

±1 Count 
±0.000 
±1.000 
±1 Count 
±1 Count 

±1 Count 
±0.000 
±0.9997 
±3 Counts 
±1 Count 

±1 Count 
±0.000 
±1.000 
±1 Count 
±1 Count 

±1 Count 
±0.000 
± 1 .000 
±1 Count 
±1 Count 

Stability 

Ottset vs. 

Temperature 

Gain vs. 

Temperature 

VV/^C 

5 ppm/'C 

VV/°C 

5 ppm/®C 

l/iV/X 

5 ppm/^C 

VV/°C 

5 ppm/°C 

VV/°C 

5 ppm/°C 

VV/^C 

5 ppm/°C 

Conversion 

Time 

0.1 to 3 
conv/sec 

0.1 to 3 
conv/sec 

0.1 to 15 
conv/sec 

0.1 to 6 
conv/sec 

0.1 to 15 
conv/sec 

0.1 to 15 
conv/sec 

Analog Input 

Voltage Range 
Impedance 

Leakage Current 

Noise (peak-to-peak) 

±200mVto±2V 

10’*Q 

2pA 

15rtV typ. 

±200mVto±2V ±2V 

10’*Q 10’»a 

2pA 3pA 

15;iVtyp. ISfiVtyp. 

±200mV to ±2V 
10’*Q 

IpA 

7/»V typ. 

±200mV to ±2V 

10’»n 

2pA 

15/iV typ. 

±200mVto ±2V 
10’*Q 

3pA 

15(iV typ. 

Digital Input 

— 


— 

Decimal Points 

Continuity Display Hold (7116) 

Hold, Range Select 

Display Hold (7117) 

Digital Outputs 

Format 

Logic Level 

Direct 7 Segment 

LCD Display 

AC;4.5V 

Down from V -i- 

Direct 7 Segment Multiplex 

LCD Display BCD 

AC:4.5V m/CMOS 

Down from V -F 

4 Vi Digit Triplexed Direct 

LCD Display Drive 7 Segment 

w/ Decimal Points, LCD Display 

Low Battery and AC;4.5V 

Continuity Indicators Down from V + 

Direct 

7 Segment 

LED Display 

Comm Anode 
DTL/nL/CMOS 

Power Supply 

Voltage 

Current 

Package 

-f9V 

lOOrJt 

40 pin DiP 

±5V 

200mA 

40 pin DIP 

±5V 

1.8mA 

28 pin DIP 

-f9V 

1.8mA 

40 pin DIP 

-f9V 

1.8mA 

40 pin DIP 

±5V 

1.8mA 

40 pin DIP 

‘Also available LD1 10/11 1 /1 14 (nai mcommonded for new designs}, and ICL7126 (iicommsadsd use ICL7.136) 

Integrating Analog-to-Digital Converters for Data Acquisition 



Type 

SingltCliip 

1 


Two I3up SystSM*** 


RMtl 

iCL7l09 

1 


tCL8(»2A/8068 

ICL7I04-U 

ICL8(B2A/8068 

ICL7104-I6 


Rssolutian 

i12-Bit Binary . 


±14-Bit 

±16-Bit 


Accuracy 

±1 Count 



±1 Count 

+ 1 Count 


llicrspracessor 

Cowpitibic 

Yes 



Yes 

Yes 


Output 

Programmable: 

1 Latched parallel i 

3 state Binary 

Programmable: 

1 Latched parallel 

3 state Binary 





2 Controlled 

2-8 bit bytes 


2 Controlled 2-8 Bit Byte for ICL7104-12/14 

3-8 Bit Byte lor ICL7104-16 



Cantrsl Lines 

flun/Hold. Busy. Byte Enables. Mode. Load. Send Enable. Out of Range 



Convareian 

TIhn 

10ms 



80ms 

330m$ 


tMRT Cempitiblt 

Yes 



Yes 

Yes 


NsiM (Typical) 

15(iV 



2^V (80681 

(80681 


Input Currant 

lOpA 



30pA (8052) 

30pA (8052) 


Input Mtage 

+400mV to 
-f4 IV 



-FlOOmV to 
+10V 

-200mV to 
“lOV 


“‘ICL8052/8068 and ICL8053 can bo combtnad as analog portion of dual-slope A/D converter under mP control. See ICL6052/8068 and ICL 7104-16 
for performance characteristics. 
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Digital-to-Analog Converters* 

Maximum Electrical Specification at 25'’C unless otherwise noted. 


MadM 

ICL7134U/e 

714S 

7146 

A07S23 

A07533 

A07S20 (7530) 

A07S20 (7531) 

A07541 

HCMilltiM 

14 bit 

16 bit 

12 bit 

8 bit 

10 bit 

10 bit 

12 bit 

12 bit 

Acevraey 

J/K/L 

J/K 

J/K 

J/K/L 

J/K/L 

J/K/L 

J/K/L 

J/K/L 

Linearity 

0.01/0.006/0.003% 

0.006/0.003% 

0.01% 

0.2%/0.1%'/0.05% 

0.2%/0.1%/0.05%, 

0.02%/0.01 %/0.05%0.2%/0.1 %/0.5% 

0.02%/0,01%/0.01% 

Zero onset 

10 nA 

10 mV 

120 nV 

50 nA 

200 nA 

200 nA (300 nA) 

200 nA (300 nA) 

50 nA 

Tull Scale Reading 

0.003% 

0.04/0.02% FSR 

0.04/0.02% FSR 

1.5% max 

1.4% 

0.3% typ 

0.3% typ 

0.3% 

Stability 









Gain vs. 



■ 






Temperature 

5 ppm/'C 

1 ppm/’C typ 

5 ppm/’C typ 

10 ppm/vc 

10 ppm/®C 

10 ppm/'C 

10 ppm/^C 

10 ppm/®C 

Linearity vs. 









Temperature 

1 ppm/VC 

1 ppm/'C typ 

1 ppm/’C typ 

2 ppm/”C 

2 ppm/®C 

2 ppm/'C 

2 ppm/°C 

2 ppm/°C 

Stttiiif Tim 









To 1/2 LSB 

0 9(is typ 

3 fiS 

10 ff 

150 ns 

600 ns typ 

500 ns typ 

500 ns typ 

1 ns 

lipptCtda 

DTL/TTL/CMOS 

OTL/HL/CMOS 

OTL/m/CMOS 

DTL/m/CMOS 

DTL/TTL/CMOS 

OTL/TTL/CMOS 

DTL/TTL/CMOS 

DTL/TTL/CMOS 

Logic Compatipility 

Binary (U) 


Binary or 

Binary 

Binary 

Binary 

Binary 

Binary 

option 

2's Compleineni (B) 

2'S Complement 

2 s Complemenl 

Offset Binary 

Offset Binary 

onset Binary 

onset Binary 

onset Binary 

Pmer Sapply 









Voltage 

+ 3.5 to +6.0V 

4.5 to 5.5V 

±4.5 to 5.5V 

+6 to +16V 

+ 5 to +15V 

+ 5 to +15V 

+ 5 to +15V 

+ 5 to +16V 

Current 

2mA 

1.2mA 

5mA 

100 |iA 

2mA 

2mA 

2mA 

2mA 

Rackage 

28 pin DIP 

28 pin DIP ' 

28 pin DIP 

16 pin DIP 

15 pin DIP 

16 pin DIP 

18 pin DIP 

18 pin DIP 


*R2R Ladder Multiplying Type 





Successive Approximation Anaiog*tO'Digitai Converters 

MmM 

AOC0801-4 

ICL7115 

Resolution 

8 bit 

14 bit binary 

Aceuncy 

±'hiyil'hl\ LSB 

±V'! LSB 

Microprocnssor 

CompatHile 

Yes 

Yes 

Output 

Programmable: 

1. Latched parallel 3’ 
state Binary 

Programmable: 

1 . Two latched bytes 


2. One 8 bit byte 

2. 15 bit parallel 

Control lines 

^ RD. WR 

CS. RD.M. AO, BUS 

Conversion 

Time 

100/4S 

40piS 

UART ComptliMe 

Yes 

No 

Input Veltegu 

Range 

5V span 

0 - 5V 


Quad Current Switches ICL801 8/801 9/8020 


High speed precision current switches for use in current summing D/A converters Can be purchased individually or in matched sets with accuracies of 001% 
(ICL8018). 0.1% (ICL8019). or 1.0^o (ICL8020) 


Sample and Hold 


Vanatog 

Ucq** 

ViDieci** 

Vos 

Orm 

T»pe 

(Vp-p) 

(»«*) 

(■V) 

(mV) 

IMi (mV/tw) 

IH5110 

;7.5 

6 

5 

40 

5 

IH5111 

LlO 

6 

5 

40 

5 

IH5112 

±75 

6 

5 

10 

5 

IH5113 

±10 

6 

5 

10 

5 

IHS114 

±75 

6 

5 

5 

5 

IH5115 

±10 

6 

5 

5 

5 


**CsTo = 0.01 


Monolithic Voltage Converter— The ICL7660 

Converts positive voltage into negative over a range of -r 1 SV through + 10V May be cascaded tor higher negative output voltages, paralleled for greater output current, used 
as a positive voltage multiplier, or any combination of the above Typcal supply current is 170 mA. and output source resistance is SSI at = 25*0 and Iq s 20 mA 
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ANALOG SWITCHES & MULTIPLEXERS 




Analog Switches with Driver 



Nt-d 

Climrti 

NMnil 

Oavin 

U 

toHck 

TidNMlisy 

^OS(on) 

n 

MXd) 

Ml 

‘on 

n* 

Ml 

‘o« 

Ml 


LeglcIngMl 

Uglc Level 


Pwnr 

■w 



IHS021 

P-JFET 

100 

0.2 

0.5 

0.5 

TTL High Level 


lo 




IHS022 

P-JFET 

150 

0.2 

0.5 

0.5 

TTL Low Level 


lo 


SPST 

1 

IH5023 

P-JFET 

100 

02 

0.5 

05 

TTL High Level 


lo 




IHS024 

P-JFET 

150 

02 

0.5 

05 

TTL Low Level 


lo 




IH5037 

P-JFET 

100 

0.5 

0.2 

0.2 

TTL High Level 


lo 




IH5038 

P-JFET 

150 

0.5 

0.2 

02 

TTL High Level 


lo 




IH5040 

CMOS 

75 

1.0 

0.5 

025 

OTL. TTL. RTL. 

CMOS. PMOS 

hi 

.035 



IHS140 

CMOS 

50 

0.1 

0.1 

0.075 

TTL. CMOS 


hi 

.035 




DG180 

N-JFET 

10 

100 

0.3 

0.25 

DTL, TTL. RTL 

lo 

120 



DG181 

N-JFET 

30 

10 

0.15 

0.13 

OTL. nL. RTL 

lo 

120 



0G182 

N-JFET 

75 

10 

0.25 

013 

DTL. m. RTL 

lo 

120 



0GM182 

CMOS 

75 

0.1 

0.25 

013 

DTL. HL. RTL 

lo 

.035 



0G200 

CMOS 

70 

10 

07 

05 

OTL. TTL, RTL, CMOS, TTL High Level 

lo 

3.0 



IH5017 

P-JFET 

100 

02 

0.5 

0.5 

TTL. High Level 

lo 




IHS018 

P-JFET 

150 

0.2 

0.5 

0.5 

TTL. Low Level 

lo 




IH5019 

P-JFET 

100 

02 

0.5 

0.5 

TTL. High Level 

lo 


SPST 

2 

IH5020 

P-JFET 

150 

02 

05 

05 

TTL. Low Level 

lo 




IH5033 

P-JFET 

100 

05 

02 

0.2 

TTL. High Level 

lo 




IH5034 

P-JFET 

150 

0.5 

0.2 

0.2 

TTL. High Level 

lo 




IH5035 

P-JFET 

100 

05 

0.2 

0.2 

TTL. High Level 

lo 




IHS036 

P-JFET 

150 

05 

02 

0.2 

TTL. High Level 

lo 




IH5041 

CMOS 

75 

10 

05 

0.25 

OTL. HL. RTL. CMOS. PMOS 

hi 

.035 



IH5048 

CMOS 

35 

10 

0.25 

015 

OTL. TTL. RTL. CMOS. PMOS 

hi 

.035 



IH5141 

CMOS 

50 

0.1 

01 

0075 

HL. CMOS 

hi 

.035 



IH5341 

CMOS 

75 

0.1 

0.3 

0.15 

TTL, CMOS 

hi 

.035 



IH5013 

P-JFET 

100 

0.2 

0.5 

0.5 

TTL. High Level 

lo 




IH5bl4 

P-JFET 

150 

02 

0.5 

0.5 

TTL. Low Level 

lo 




IH5015 

P-JFET 

100 

02 

0.5 

0.5 

TTL. High Level 

lo 




IHS016 

P-JFET 

150 

0.2 

0.5 

0.5 

TTL. Low Level 

lo 


SPST 

3 

IH5029 

P-JFET 

100 

0.5 

0.2 

0.2 

TTL. High Level 

lo 




IH5030 

P-JFET 

150 

0.5 

0.2 

0.2 

TTL. High Level 

lo 




IHS031 

P-JFET 

100 

0.5 

0.2 

0.2 

TTL. High Level 

lo 




IH5032 

P-JFET 

150 

05 

0.2 

0.2 

TTL. High Level 

lo 




nreeo 

D aiACCCT 

‘ 4cn 

-AJ} 

(13 

in 

DTL. TTI_ BTL 

k> 

133 



DG201 

ctm 

75 

1.0 

05 

025 

OTL TTL RTL, CMOS 

lo 

.350 

SPST 


IH5009 

PrJFET 

100 

0.2 

0.5 

0.5 

TTL. High Level 

lo 



IHS010 

P-JFET 

150 

0.2 

05 

0.5 

TTL. Low Level 

K) 




IH5011 

P-JFET 

100 

0.2 

0.5 

05 

TTL. High Level 

lo 




IH5011 

P-JFET 

150 

0.2 

0.5 

05 

TTL. Low Level 

lo 




iHS02S 

P-JFET 

100 

0.5 

0.2 

02 

TTl High Level 

lo 




116026 

P-JFET 

150 

0.5 

0.2 

0.2 

TTL High Level 





116027 

P-JFET 

100 

0.5 

0.2 

0.2 

TTL High Level 

I> 




IHS02B 

P-JFET 

150 

0.5 

0.2 

0.2 

TTL High Level 

lo 




IH5052 

CMOS 

75 

10 

0.5 

0.25 

DTL. m. RTL. CMOS. PMOS 

lo 

.350 



. IHS053 

CMOS 

75 

10 

0.5 

0.25 

OTL. m. RTL. CMOS. PMOS 

hi 

.350 



DG123 

P-MOSFET 

450 

-40 

0.3 

1.0 

DTL. TTL. RTL 

hi 

133 



DG125 

P-MOSFET 

450 

-4.0 

03 

1.0 

OTL. m. RTL 

lo 

133 



0G143A 

N-JFET 

80 

1.0 

0.4 

0.8 

OTL. TTL. RTL 

(3) 

84 



DG144A 

N-JFET 

30 

1.0 

0.4 

0.8 

OTL. nL. RTL 

(3) 

84 

SPST 

5 

0G146A 

N-JFET 

10 

100 

0.5 

125 

OTL. m. RTL 

(31 

84 



0G161A 

N-JFET 

15 

10.0 

0.5 

1.25 

OTL. HL. RTL 

(3) 

90 



0G162A 

N-JFET 

50 

2.0 

0.4 

0.8 

DTL. HL. RTL 

(3) 

90 



DG186 

N-JFET 

10 

10.0 

0.3 

0.25 

OTL. TTL. RTL 

(3) 

73 



0G187 

N-JFET 

30 

1.0 

0.15 

0.13 

OTL. TTL. RTL 

(3) 

73 



0G188 

N-JFET 

75 

10 

025 

013 

DTL. m. RTL 

(3) 

73 



0GM188 

CMOS 

75 

01 

0.25 

013 

DTL. m. RTL 

(3) 

.035 

SPOT 

1 

IH5042 

CMOS 

75 

1.0 

0.05 

0 025 

DTL. HL. RTL PMOS. CMOS 

(3) 

035 



IHS050 

CMOS 

35 

1.0 

0.25 

0.15 

OTL. m. RTL PMOS. CMOS 

(3) 

.035 



IH5142 

CMOS 

50 

01 

0.175 

,0.125 

TTL. CMOS 

(3) 

.035 
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Anaiog Switches with Driver continued 

Type 

He. If 
Channelt 

Device 

He. 

Switch 

TsclifMisQy 

*^bS(on| 

tl 

eieetl) 

fiA 

mtx 

•oo 

ilC 

eiH 

*oH 

M* 

max 


Logic Input 


Power 

Ceneumiriion 

mW 


Logic Level 

bipui 

Trpe(2) 



DG189 

N-JFET 

10 

100 

03 

0 25 

OTL. 

TTL. RTL 

(3) 

120 



DG190 

N-JFET 

30 

10 

015 

013 

DTL, 

TTL. RTL 

(3) 

120 



DG191 

N-JFET 

75 

1,0 

025 

013 

DTL, 

TTL. RTL 

(3) 

120 



0GM191 

CMOS 

75 

01 

025 

013 

DTL, 

TTL RTL 

(3) 

,035 

SPOT 

2 

IH5043 

CMOS 

75 

10 

05 

025 

DTL, 

TTL. RTL. PMOS. CMOS 

(3) 

.035 



IHS051 

CMOS 

35 

1,0 

025 

015 

DTL, 

TTL. RTL. PMOS. CMOS 

(3) 

.035 



IH5143 

CMOS 

50 

0,1 

0175 

0125 

TTL. 

CMOS 

(3) 

,035 

DPST 

1 

IH5044 

CMOS 

75 

10 

05 

025 

DTL 

TTL RTL. CMOS. PMOS 

hi 

.035 



IH5144 

CMOS 

50 

0,1 

0175 

0125 

TTL, 

CMOS 

hi 

.035 



0G183 

N-JFET 

10 

100 

03 

025 

DTL. 

TTL. RTL 

hi 

84 



0G184 

N-JFET 

30 

10 

015 

013 

DTL. 

TTL. RTL 

hi 

84 



DG185 

N-JFET 

75 

1,0 

025 

013 

OTL, 

TTL RTL 

hi 

84 

OPST 

2 

DGM18S 

CMOS 

75 

01 

025 

013 

DTL. 

TTL. RTL 

hi 

.035 



IH5045 

CMOS 

75 

1,0 

05 

025 

OTL. 

TTL. RTL. PMOS. CMOS 

hi 

,035 



IH5049 

CMOS 

35 

10 

025 

015 

DTL. 

TTL. RTL. PMOS. CMOS 

hi 

.035 



IH5145 

CMOS 

50 

01 

0175 

0125 

TTL. 

CMOS 

hi 

.035 



0G139A 

N-JFET 

30 

10 

04 

08 

OTL. 

TTL. 

RTL 

(3) 

84 


0G142A 

N-JFET 

80 

1.0 

04 

08 

DTL. 

TTL. 

RTL 

(31 

84 

OPOT 

1 0G145A 

N-JFET 

10 

10.0 

05 

125 

OTL 

TTL. 

RTL 

(3) 

34 


0G163A 

N-JFET 

15 

100 

05 

125 

DTL. 

TTL. 

RTL 

(3) 

90 


DG164A 

N-JFET 

50 

20 

04 

08 

OTL. 

TTL. 

RTL 

(3) 

90 


IH5046 

CMOS 

75 

10 

05 

025 

OTL. 

TTL. 

RTL CMOS. PMOS 

(3) 

035 

4PST 

1 IH5047 

CMOS 

75 

10 

05 

025 

DTL. 

TTL. 

RTL CMOS PMOS 

hi 

.035 



Multipl»x»ft 


T»pe 

He. at 
CMMUit 

Device 

He. 

SwHcii 

Techietegy 

^DSion) 

11 

inn(l) 

•oioff) 

nA 

nee 

ton 

d» 

anx 


Lagic Inpul 


Fewer 

kP 

eiex 

lagic Level 

Input 

Tnig(2) 

mW 

CMOS 

lots 

IH6108 

CMOS 

300 

0.1 

1.5 

1.0 

DTL. TTL, RTL, CMOS 

hi 

4.5 

CMOS 

lot 16 

IH6116 

CMOS 

600 

0.2 

1.5 

10 

DTL, TTL, RTL, CMOS 

hi 

4.5 

CMOS 

2of8 

IH6208 

CMOS 

300 

0.1 

1.5 

1.0 

DTL, TTL, RTL, CMOS 

hi 

4.5 

CMOS 

2 of 16 

IH6216 

CMOS 

600 

0.2 

1.5 

1.0 

DTL, HL, RTL. CMOS 

hi 

4.5 

CMOS Fault 

lots 

IH5108 

CMOS 

700 

0.1 

1.5 

1.0 

OTL, TTL, RTL, CMOS 

hi 

4:5 

Protected 

2ot8 

IHS208 

CMOS 

700 

0.1 

1.5 

1.0 

DTL, TTL, RTL, CMOS 

hi 

4.5 


Drivers for FET Switches 


Electrical Characteristics @ ^25°C— Military Temperature Devices 


Me. at Ghannele 

Device 

He. 

Hour 

PCelUvn 

Valte 

Negative 

Veits 

ton 

ns 

aiex 

III 

MX 

w 

mA (max) 

l|NM 

eM(inax) 

Lagic Input 

Level 

Cansuinplien 

(«W) 

2 

IH6201 

*14.0 

-140 

200 

300 

10 

1.0 

TTL 

350 

4 

0129 


-193 

250 

1000 

200 

025mA 

TTL/OTL 

55 

6 

0123 


-197 

250 

600 

1,0 

lOiiA 

TTL/DTL 

20 


0125 

'^supply 

-19.7 

250 

600 

10 

1 5^A 

TTL 

50 


RF/VIDEO SWITCH 




fos (ON) 



Power 


No. of 

Device 

Q 

Off 

Logic 

Consumption 

Type 

Channels 

No. 

Max. 

Isolation 

Input 

(mW) 

CMOS 

? 

!H5341 

?*; 

10 fvinZ 

TTL. CMOS 

0.030 


Notee: 

1. Switch Resistance under worst case analog voltage 

2. Positive logic LO ("0") or HI (' T ) voltage at driver input necessary to turn switch on 

3. Logic "0" or "1 " can be arbitrarily assigned for double-throw switches 

4. Switch resistance under best case analog voltage 
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Counters, Timers and Display Drivers 

PartHwiltr 

Cimil OttcripHM 

Package 

CrytM Fraguaacy 

Output 

ICM7207 

ICM7207A 

Frequency counter timebase. 

14-Pin DIP 

14-Pin DIP 

6 5536 MHz 

5.2488 MHz 

0.01. 0.1. or 1-second count window plus 
store, reset and MUX 

ICM7208 

7-digit unit counter. With addition of 7207 the 
circuit becomes a complete timer-frequency 
counter. 

28-Pin DIP 


LED display drive 

ICM7211 

ICM7212 

Four-digit display decoder drivers: ICM7211 is 

LCD: ICM7212 is LED: Non-multiplexed for low 
noise. BCD input, decoded display drive output. 

40-Pin DIP (plastic) 


Four-digit, seven-segment direct display 
drive: LED or LCD 

1CM7216 

ICM7226 

Eight-digit universal counter measures frequency, 
period, frequency ratio, time interval, units: 
on-board time base. 

28-Pin DIP 

40-Pin DIP 
(Cerdip or plastic) 

1 or 10 MHz 

Eight-digit-common anode or common 
cathode direct LED drive: BCD output 

ICM7217 

ICM7227 

Four-digit CMOS up/down counter: presettable 
start/count and compare register, for hard- 
wired or microprocessor control applications: 
cascadable 

28-Pin Cerdip 
or plastic 


Four-digit, seven-segment common anode 
or common cathode direct LED display 
drive: equal, zero, carry/borrow 

ICM7218A/0 

ICM7218E 

LEO display driver system with 8x8 memory: 
numeric or dot (1 of 64) decoding: 
microprocessor compatible. 

2&-Pin DIP 

40-Pin DIP 
(Cerdip or plastic) 


Eight-digit, seven-segment plus decimal 
point: common cathode or common 
anode 

ICM7224 

ICM7225 

4V7-digit high speed counter/decoder/driver. 

25 MHz typ: ICM7224 is LCD. ICM7225 is LED: 
direct display drive, cascadable 

40-Pin DIP 
(plastic) 


4'>-digit seven-segment direct display 
driver: LEO or LCD 

ICM7231 

8-digit CMOS multiplexed LCD driver 

Parallel input. 

40-Pin DIP (plastic) 

— 

Eight-digit, seven-segment plus two flags 
per digit 

ICM7232 

10 Vdigit CMOS multiplexed LCD driver. 

Serial input. 

40-Pin DIP (plastic) 

— 

10''7-digit. seven-segment plus two flags 
per digit 

ICM7233 

4-character CMOS multiplexed LCD driver 

Parallel alphanumeric (6-bit ASCII) input. 

40-Pin DIP (plastic) 

— 

Four-character. 16segment plus colon 

1CM7234 

5-character CMOS multiplexed LCD driver. 

Serial alphanumeric (6-bit ASCII) input. 

40-Pin DIP (plastic) 

— 

Five-character. 16segment plus colon 

tCM7235/A 

4-digit CMOS decoder/driver for direct drive 
vacuum fluorescent displays. BCD input 

40-Pin DIP (plastic) 

— 

Four-digit, seven-segment, vacuum 
fluorescent display drive: either HEX 

ICM7235M/AM 

Same as above but microprocessor compatible. 



or CODE B 

ICM7236 

4V7-digit high speed CMOS counter/decoder/driver 
for vacuum fluorescent displays: 25 MHz typ 
counting speed. 

40-Pin DIP (plastic) 


4'/?-digit. seven-segment, vacuum 
fluorescent display drive 

ICM7236A 

Same as above but counting to 15959. 

40-Pin DIP (plastic) 

— 

4V7-digil, seven-segment, vacuum 
fluorescent display drive 

ICII7240 

ICM7^ 

ICM7760 

Programmable CMOS counter/timers using 
external RC time base. Programmable from 
uS to years. 

16-Pin Dip 

External 

Timed output 

ICM7242 

Fixed CMOS eounter/timer. Uses exlernat RC 
time base: sequence timing from ^s to minutes. 

8-Pin DIP 

External 

Timed output 

ICM7243 

8-character multiplexed LED display driver with 
alphanumeric (6-bit ASCII) input. 

40-Pin Cerdip 


Eight-character. 14/16segment common 
cathode alphanumeric LEO display drive 

ICM7281 

LCD Dot Matrix Column Driver 

40-Pin DIP 

- 

Up to 256 X 256 dots 

tC!yS755S 

ICM75S6 

Single or dual CMOS version of industry-standard 
555 timer. 80 mA typ. supply current: 500 kHz 
guaranteed: 2-18V power supply. 

8-Pin WP 

14-Pin DIP 
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FEATURES 

• MCS-48 and MCS-80/85 bus compatibie>no inter- 
facing logic required 

• Conversion time < 100^$ 

• Easy interface to all microprocessors 

• Will operate “stand alone” 

• Differential analog voltage inputs 

• Works with bandgap voltage references 

• TTL compatible inputs and outputs 

• On-chip clock generator 

• OV to 5V analog voltage input range (single -(-5V 
supply) 

• No zero-adjust required 


ADC0801 -ADC0804 

8-Bit Microprocessor 
Compatibie AID Converters 

GENERAL DESCRIPTION 

The ADC0801 family are CMOS 8-bit successive approxi- 
mation A/D converters which use a modified potentiometric 
ladder, and are designed to operate with the 8080A control 
bus via three-state outputs. These converters appear to the 
processor as memory locations or I/O ports, hence no inter- 
facing logic is required. 

The differential analog voltage input has good common- 
mode-rejection, and permits offsetting the analog zero-input- 
voltage value. In addition, the voltage reference input can be 
adjusted to allow encoding any smaller analog voltage span 
to the full ^ bits of resolution. 

The ADC0801 family is available in the Industry standard 20 
pin CERDIP package. 


W 

0 

c 


TYPICAL APPLICATION 


PIN CONFIGURATION 



cs [T 


^ V+ OR Vref 

rd[T 


CLKR 



DBo(LSB) 

CLK IN [T 


^ DBi 

ilffR U 


^ DB2 

'^N(+) 


^ OB 3 

vtN(-)[T 


^ DB< 

AGND [T 


DBs 

Vref/ 2 [i 


^ DBe 

OGND [io 


0B7(MSB) 


TOP VIEW 


(Outline dwg. JP) 


ORDERING INFORMATION 


PART 

ERROR 

TEMPERATURE 

RANGE 

PACKAGE 

ORDER 

NUMBER 

ADC0801 

± 1/4 bit adjusted full-scale 

0°C to - 1 - TOX 
- 40°C to + 85°C 
-55°Cto -(-125°C 

20pinCERPIP 

20 pin CERDIP 

20 pin CERDIP 

ADC0801LCN 

ADC0801LCD 

ADC0801LD 

ADC0802 

± 1/2 bit no adjust 

OX to + 70X 
-40Xto -I-85X 
-55X to -^•125X 

20 pin CERDIP 

20 pin CERDIP 

20 pin CERDIP 

ADC0802LCN 

ADC0802LCD 

ADC0802LD 

ADC0803 

± 1/2 bit adjusted full-scale 

OX to -I- 70X 
-40Xto+85X 
-55XtO +125X 

20 pin CERDIP 

20 pin CERDIP 

20 pin CERDIP 

ADC0803LCN 

ADC0803LCD 

ADC0803LD 

ADC0804 

± 1 bit no adjust 

OX to -I-70X 
-40X to -f85X 

20 pin CERDIP 

20 pin CERDIP 

ADG0SQ4LCN 

ADC0804LCD 
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ADC0801 -ADC0804 



ABSOLUTE MAXIMUM RATINGS 


OPERATING RATINGS 


Supply Voltage 6.5V 

Voltage at Any Input - 0.3V to (V ++ 0.3V) 

Storage Temperature Range -65"Cto +150“C 

Package Dissipation at Ta= +25°C 875 mW 

Lead Temperature (Soldering, 10 seconds) 300°C 


Temperature Range 
ADC0801/02/03LD . . . . 
ADC0801/02/03/04LCD 
ADC0801/02/03/04LCN 
Supply Voltage Range .. 


-SS-Cto +125 ‘’C 
. -40‘’Cto +85°C 
. . . .0°Cto +70°C 
4.5V to 6.3V 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. These are stress ratings oniy 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of the specifica- 
tions is not impiied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


SYSTEM ELECTRICAL CHARACTERISTICS (Notes 1 and 7) 

Converter Specifications: V"*" = 5V, VnEF/2 = 2.500V, Tmin^T^sTmax and fcLK= 640kHz unless otherwise stated. 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

ADC0801: 

Total Adjusted Error 

With Full Scale Adjust 



±1/4 

LSB 

ADC0802: 

Total Unadjusted Error 

Completely Unadjusted 



±1/2 

LSB 

ADC0803; 

Total Adjusted Error 

With Full Scale Adjust 



±1/2 

LSB 

ADC0804: 

Total Unadjusted Error 

Completely Unadjusted 



±1 

LSB 

Vhef/ 2 Input Resistance 

Input Resistance at Pin 9 

1.0 

1.3 


kQ 

Analog Input Voltage Range 

(Note 2) 

GND-0.05 


V++0.05 

V 

DC Common-Mode Rejection 

Over Analog Input Voltage Range 


±1/16 

±1/8 

LSB 

Power Supply Sensitivity 

V ■*■ = 5V ±10% Over Allowed 

Input Voltage Range 


±1/16 

±1/8 

LSB 


AC ELECTRICAL CHARACTERISTICS 

Timing Spsciiicaiions: =5V ariuTA= + 25°C unlsss ctharwlcc Stated. 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

Clock Frequency 

fcLK 

V+=6V(Note3) 

100 

640 

1280 

kHz 



V+ =5V 

100 

640 

800 

kHz 

Clock Periods per Conversion (Note 4) 

tconv 


66 


73 


Conversion Rate In Free-Running Mode 

CR 

-INTR tied toWR with 



8888 

conv/s 



CS = 0V, fcLK = 640kHz 





Width of WR Input (Start Pulse Width) 


CS = 0V (Notes) 

100 



ns 

Access Time (Delay from Falling Edge of 

tacc 

Cl = 100pF (Use Bus Driver IC 


135 

200 

ns 

^ to Output Data Valid) 


for Larger Cl) 





3-State Control (Delay from Rising Edge 

flhi toh 

Cl = 10pF, RL = 10k 


125 

250 

ns 

of R13 to Hi-Z State) 


(See 3-State Test Circuits) 





Delay from Falling Edge of WR to 

Reset of INTR 

fwii tfii 



300 

450 

ns 

Input Capacitance of Logic 

Control Inputs 

Pin 



- 5 

7.5 

pF 

3-State Output Capacitance (Data Buffers) 

Pout 



5 

7.5 

PF 
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FEATURES 

• Guaranteed zero reading for 0 volts input on all 
scales. 

• True polarity at zero for precise null detection. 

• 1 pA typical input current. 

• True differential input and reference. 

• Direct display drive • no external components 
required. — LCD ICL7106 

— LED ICL7107 

• Low noise - less than ISjuV p-p. 

• On-chip clock and reference. 

• Low power dissipation - typically less than lOmW. 

• No additional active circuits required. 

• Evaluation Kit available. 


ICL7106I7107 

3V2-Digit Single Chip 
A/D Converter 


GENERAL DESCRIPTION 

The Intersil ICL7106 and 7107 are high performance, low 
power SVz-digit A/D converters containing all the necessary 
active devices on a single CMOS I.C. Included are seven- 
segment decoders, display drivers, reference, and a clock. 
The 7106 is designed to interface with a liquid crystal display 
(LCD) and includes a backplane drive; the 7107 will directly 
drive an instrument-size light emitting diode (LED) display. 

The 7106 and 7107 bring together an unprecedented 
combination of high accuracy, versatility, and true economy. 
High accuracy like auto-zero to less than 10/iV, zero drift of 
less than 1/iV/°C, input bias current of 10 pA max., and roll- 
over error of less than one count. The versatility of true differ- 
ential input and reference is useful in all systems, but gives 
the designer an uncommon advantage when measuring load 
cells, strain gauges and other bridge-type transducers. And 
finally the true economy of single power supply operation 
(7106), enabling a high performance panel meter to be built 
with the addition of only 7 passive components and a display. 





'24K1I 1Mll< 


^Hl|► 




INTERSIL 7106 



I I 



INTERSIL 7107 



ICL7106 with Liquid Crystai Dispiay 


iCL7107 with LED Display 


ORDERING INFORMATION 


Part 

Package 

Temp. Range 

Order Part # 

7106 

40 pin ceramic DIP 

O’Cto -^70•C 

ICL7106CDL 

7106 

40 pin plastic DIP 

O'C to -k70’’C 

ICL7106CPL 

7106 

40 pin CERDIP 

O'C to -i-70°C 

ICL7106CJL 

7107 

40 pin CERDIP 

O’C to +70’C 

ICL7107CJL 

7107 

40 pin ceramic DIP 

0°Cto -(-70'C 

ICL7107CDL 

7107 

40 pin plastic DIP 

O'C- to -!-70*C 

!CL7107^PL 

7106 Kit 

Evaluation kits contain 1C, display, circuit 

ICL7106EV.'Kit 

7107 Kit 

board, passive components and hardware. 

ICL7107EV/Kit 


PIN CONFIGURATION 


1 cr— 

■TO 

□ OSC 1 

2 

39 

30SC2 

3 

38 

30SC3 

4 

37 

DTEST 

5 

36 

3 REF HI 

6 

3S 

D REF LO 

r ICL710S (LCD) 

34 

nC-REF 

* ICL7107 (LED) 


3C REF 

9 

32 

3 COMMON 

10 

31 

iniNHi 

11 

30 

3 IN LO 

12 

29 

3A/Z 

13 

29 

3 BUFF 

14 

27 

3INT 

15 

2$ 

3V' 

ie 


3 Gz {TENS) 

17 

24 

JC31-S 

18 

23 

^Aatg 

19 

22 

3G3)i 

2S 


D BP/GND 
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ICL7109 12 Bit Binary 
A/D Converter for 
Microprocessor interfaces 


FEATURES 

• 12 bit binary (pius poiarity and overrange) duai 
siope integrating anaiog-tp-digital converter. 

• Byte-organized TTL-compatible three-state outputs 
and UART handshake mode for simpie paraiiei or 
seriai interfacing to microprocessor systems. 

• RUN/HOLD input and STATUS output can be used 
to monitor and control conversion timing. 

• True differential input and differential reference. 

• Low noise — typically IS/xV p-p. 

• IpA typical input current. 

• Operates at up to 30 conversions per second. 

• On-chip oscillator operates with inexpensive 
3.58MHz TV crystal giving 7J5 conversions per 
second for 60Hz rejection. May also be operated as 
RC oscillator for other clock frequencies. 

• Fabricated using MAX-CMOS™ technology 
combining analog and digital functions on a single 
low power LSI CMOS chip. 

• Ail inputs fully protected against static discharge; 
no special handling precautions necessary. 


GENERAL DESCRIPTION 

The ICL7109 is a high performance, low power integrating 
A/D converter designed to easily interface with micro- 
processors. 

The output data (12 bits, polarity and overrange) may be 
directly accessed under control of two byte enable inputs 
and a chip select input for a simple parallel bus interface. A 
UART handshake mode is provided to allow the ICL7109 to 
work with industry-standard UARTs in providing serial data 
transmission, ideal for remote data logging applications. The 
RUN/HOLD input and STATUS output allow monitoring and 
control of conversion timing. 

The ICL7109 provides the user with the high accuracy, low 
noise, low drift, versatility and economy of the dual-slope 
integrating A/D converter. Features like true differential 
input and reference, drift of less than VV/°C, maximum 
input bias current of lOpA, and typical power consumption 
of 20mW make the ICL7109 an attractive per-channel 
alternative to analog multiplexing for many data acquisition 
applications. 


PIN CONFIGURATION AND TEST CIRCUIT: 

(See Figure 1 for typical connection to a UART or Microcomputer) 


GNO 


niun 

ORDER 

BVTC 


-1 


1 GNO 

2 STATUS 
■■da POL 

40R 
SB12 
-gsBii 
, -C 7 BIO 
L-C 8B9 
r-C 9B8 
-C 10 B7 
-C 11 B6 
-Q12B5 

13 B4 

14 B3 
1SB2 
16 B1 

SVo a 17 TEST 

BYTE r-aia LBEW 
CONTROL H -Q19 HBEW 


LOW 

ORDER 

BYTE 

OUTPUTS 


INPUTS L- a2oce/LOA6 


TOP VIEW 

REF IN- 
REF CAP 
REF CAP » 
REF IN^ 
IN HI 
INLO 
COMMON 
ICL7109 INT 
AZ 
BUF 
REF OUT 
V 
SEND 

run/hSl5 

BUF OSC OUT 
OSC SEL 
OSC OUT 
OSC IN 
MOPE 



*Rint = 20kll FOR 0.2V REF 


(OUTLINE DWQS OL. JL. PL) 


ORDERING INFORMATION 


Part 

Temp. Range 

Package 

Order Number 

7109 

7109 

7109 

7109 

-55*Cto +125*C 
-20 *0 to ■►85 X 
-20 X to -1-85 X 
OX to 70 X 

40-Pln Ceramic DIP 
40-Pin Ceramic DIP 
40-Pin CERDIP 

40-Pin Plastic DIP 

ICL7109MDL 

ICL7109IDL 

ICL7109IJL 

ICL7109CPL 


oooe 
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ICL7115 

'^st CMOS Monolithic 
14-Bit AID Converter 


GENERAL DESCRIPTION 


14-bit linearity and resolution (0.003%) 

No missing codes 

Microprocessor compatible byte-organized 
buffered outputs 
Fast conversion (40^) 

Auto-zeroed comparator for low offset voltage 
Low linearity and gain tempco (1ppm/**C, 4ppm/**C) 
Low power consumption (OOmVIO 
No gain or offset adjustment necessary (0.006% FS) 
Provides 3% useable overrange 
FORCE/SENSE and separate digital and analog 
ground pins for increased system accuracy 


The ICL7115 is the first rhonolithiG 14-bit accurate, fast suc- 
cessive approximation A/D converter. It uses thin film 
resistors and CMOS circuitry with an on-chip PROM calibra- 
tion table circuit to achieve 14-bit linearity without laser trim- 
ming. Special design techniques used in the DAC and com- 
parator result in high speed, while the fully static silicon-gate 
CMOS circuitry keeps the power dissipation very low. 

Microprocessor bus interfacing is made easy by the use of 
standard WRite and ReaD cycle timing and control signals, 
combined with Chip Select and Address pins. The digital out- 
put pins are byte-organized and three-state gated for bus in- 
terface to 8, 12, and 16-bit systems. 


The ICL7115 provides separate Analog and Digital grounds. 
Analog ground, voltage reference and input voltage pins are 
separated into force and sense lines for increased system ac- 
curacy. Operating with ± 5V supplies, the ICL7115 accepts OV 
to -I- 5V input with a -5V reference or OV to -5V input with a 
■f 5V reference. 


PIN CONFIGURATION (outline dwg JL) 


^ 


AGNOfU 


^AGNO* 

csjT 


^Wef» 

ro[T 



ao[T 


^COMP 

bus{T 



dqno[T 


^C« 

(MS8)0i3[T 


^WR 

Ott|T 

ICLZtIS 

^sc 

Dn {« 


^OSC2 

OK[ii 


^OSC1 

09 [« 


^TEST 

D,I« 


^PROG 




o»(i? 


^OVR 

Dslii 


^EOC 

04 0? 


^Bi7 

03 (tt 


»|b» 

ojlii 


99 I a.. 



^DsO-SB) 


The ICL7115 is available in several versions with different ac- 
curacies, temperature ranges and packages. A Leadiess 
Chip Carrier (LCC) package is also available; consult factory. 


ORDERING INFORMATION 


ACCURACY 

PACKAGE 

TEMPERATURE 

PART 

NUMBER 


40-Pin CERDIP 

O'Cto -t-TOX 

ICL7115JCJL 


40-Pin CERDIP 

-25'Cto -f85'C 

ICL7115JIJL 


LCC 

— 

- 


40-Pin CERDIP 

0°C to + 70'C 

ICL7115KCJL 


40-Pin CERDIP, 

-25°Cto -f85'C 

ICL7115KIJL 


LCC 

— 

— 


40-Pin CERDIP 

O'C to -F 70'C 

ICL7115LCJL 


40-Pin CERDIP 

- 25'C to + 85°C 

ICL7115LIJL 


LCC 

- 

- 
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ICL7115 

ABSOLUTE MAXIMUM RATINGS (Note 1) 


Supply Voltage V" toDGND -0.3V to +6.5V 

Supply Voltage V“ toDGND + 0.3V to -6.5V 

Vrefs. Vrefi. V,ns. ViNf to DGND + 25V to - 25V 

AGNDs,AGNDf toDGND +1Vto -1V 

Current in FORCE and SENSE Lines 25mA 

Digital I/O Pin Voltages - 0.3V to V + 0.3V 

PROG to DGND Voltage V" toV+ +0.3V 


Operating Temperature Range 

ICL7115XCXX 0"Cto +70°C 

ICL7115XIXX -25“C to +85°C 

Storage Temperature Range - 65“C to + lOO'C 

Power Dissipation 500mW 

derate above 70°C @ 100mW/°C 
Lead Temperature (Soldering, 10 sec) 300°C 


Note 1: All voltages with respect to DGND, unless otherwise noted. 



Stresses above those listed under "Absolute Maximum Ratings’’ may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of the specifica- 
tions is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


DC ELECTRICAL CHARACTERISTICS v" = + 5.0V, V" = - 5.0V, Vrefs = + 6.0V, Ta = + 25°C unless otherwise noted. 


PARAMETER 

SYMBOL 

CONDITIONS 

MIN 

1 

TYP 

MAX 

UNIT 

Resolution 


SC = High 

SC = Low 

14 

12 



Bits 

Total Unadjusted Error 





1 


Differential Non-Linearity 


Full Operating Temperature Range 


- 1/2 



Overall Accuracy (Note 3) 


ICL7115J 



0.01 




ICL7115K 



0.006 

% FSR 



ICL7115L 



0.003 


Full-Scale Error 


Ta = -1- 25-0 


1/2 

1 

LSB 



Operating Temperature Range (Note 2) 


1 

4 

ppm/°C 

Zero Error 


Ta = H- 25 “C 



1/8 

LSB 



Operating Temperature Range (Note 2) 



4 

ppm/°C 

Power Supply Rejection 

PSRR 

Ta= -f25“C 

Full Operating Temperature Range 


1/16 

1/8 

LSB 

Vjf.j 3 , Vrefs Resistance 

ZiM, ZqPP 

(Note 4) 

3 

5 

7 

kn 



Operating Temperature Range 


-300 


ppm/“C 

Low State Input Voltage 

r V, 

Operating Temperature Range 



0.8 

V 

High State Input Voltage 

Vih 

Operating Temperature Range 

2.4 



V 

Logic Input Current 

hih 

0 < V,N < v^ 


1 

10 

aA 

Low State Output Voltage 

Voi 

louT = 3.2mA 



0.4 




Operating Temperature Range 





High State Output Voltage 

^oh 

Iqut = ~ 200/iA 

Operating Temperature Range 

2.8 



V 

Three-State Output Current 

lo. 

0 < VouT < V^ 


1 


mA 

Logic Input Capacitance 

Cin 

(Note 2) 


15 


PF 

Logic Output Capacitance 

Cout 

Three-State (Note 2) 


15 


Supply Voltage Range 

v^ 

Functional Operation 

4.5 


6.0 



V" 


-4.5 


-6.0 


Supply Current 

r 

Excluding Ladder Current 


5 




r 

Folk = 1kHz 


5 




Note 2: Assumes ail leads soldered or welded to printed circuit board. 
Note 3: Full-scale range (FSR) is 10V ( + 5V to -5V). 

Note 4: Guaranteed by design, not 100% tested in production. 


«koao 
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ICL7129 

git Single-Chip A/D Converter 


GENERAL DESCRIPTION 


• ± 19,999 count A/D converter accurate to ± 1 count 

• lO^V resolution on 200niV scale 

• IIOdBCMRR 

• Direct LCD display drive 

• True differential input and reference 

• Low power consumption 

• Decimal point drive outputs 

• Overrange and underrange outputs 

• Low battery detection and indication 

• 10:1 range change input 

ORDERING INFORMATION 


PART 

PACKAGE 

TEMPERATURE 

ORDER NUMBER 

7129 

40-Pin CERDIP 

O'C to + 70°C 

ICL7129CJL 

7129 

40-Pin Plastic 

0‘C to -t- 70°C 

ICL7129CPL 

7129 

40-Pin Plastic 

O'C to + 70‘C 

ICL7129RCPL 

7129 

Dice 

0°C to + 70‘C 

ICL7129C/D 

7129 

Flat Pack 




The Intersil ICL7129 is a very high-performance 4y2-digit 
analog-to-digitai converter that directiy drives a muitipiexed 
iiquid crystal display. This single-chip CMOS integrated cir- 
cuit requires only a few passive components and a reference 
to operate. And it is ideai for high-resoiution hand-heid digital 
multimeter applications. 

The performance of the ICL7129 has not been equaled before 
in a single-chip A/D converter. The successive integration 
technique used in the ICL7129 results in accuracy better than 
0.005% of full-scale and resolution down to 10/iV/count. 

The ICL7129, drawing only 1mA from a 9V battery, is well 
suited for battery powered instruments. Provision has been 
made for the detection and indication of a “LOW BATTERY” 
condition. Autoranging instruments can be made with the 
ICL7129 which provides overrange and underrange outputs 
and 10:1 range changing input. The ICL7129 instantly checks 
for continuity, .giving both a visual indication and a logic level 
output which can enable an external audible signal. These 
features and the high performance of the ICL7129 make it an 
extremely versatile and accurate instrument-on-a-chip. 


UJ 

o 

< 

u. 

QC 

UJ 

H 

Z 


TYPICAL APPLICATION 


LOW BAJTERY CONTINUITY 

I oooo 

f.U.0.0.0 



JL, 








l]fJ 


— 9V 

u 






^ 0.,^ 


T 


PIN CONFIGURATION (outline dwg JL, PL) 


DISPLAY 

OUTPUT 

LINES 


OSClJT 
0SC3 [T 
ANNUNCIATOR DRIVE [T 
Bi,Ci.CONT[T 
Ai.Gi.Di U 
Fl.Ei.DPi [? 
B,. Cj, LO BATT [T 
A2. 3a, Da [T 
Fa, Ea, DPa [£ 
Ba, Ca, MINUS 
Aa. Ga, Da [ii 
Fa, Ea, OPa [ii 
B4, C4, BCs 
Aa. Da, Ga [m 
F a,Ea,DPa jis 
BPsj^ 




^OSC2 
§ DPi 

h1 

^ RANGE 
^ DGND 
^ REFLO 
^ REF HI 
^ INHI 
^ INLO 
3^ BUFF 
^Cref- 
^Cref + 
^COMMON 
^ CONTINUITY 
^ INTOUT 
^ INT IN 
^ V+ 

^ V- 

^ LATCWHOLO 
^ DPa/UR 


© iC MASTER 1984 


2999 


Intersil 



Intersil 



ICL7129 

ABSOLUTE MAXIMUM RATINGS 


Supply Voltages ( V*" to V “ ) 15V 

Reference Voltage (REF H I or REF LO) V + to V " 

Input Voltage (Note 1) 

(INHIorINLO) V+toV" 

Vdisp V+toDGND-0.3V 

Digital Input Pins 
1,2, 19, 20,21,22, 27, 

37,38,39,40 DGNDtoV+ 



Power Dissipation (Note 2) 

CERDIP package lOOOmW 

Plastic package 800mW 

Operating Temperature 0"Cto +70‘’C 

Storage Temperature -65"Cto +160*C 

Lead Soldering Temperature 3(X)*C 


Note 1: Input voltages may exceed the supply voltages provided that input current is limited to :± 400pA. Currents above this value may result in 
invalid display readings but will not destroy the device if limited to ± 1mA. 

Note 2: Dissipation ratings assume device is mounted with all leads soldered to printed circuit board. 

Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of the specifica- 
tions is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


ELECTRICAL CHARACTERISTICS toV" =9V, Vf,Ep = 1.00V. 1*= +25'C,fcLK = 120kHz, unless otherwise noted. 


CHARACTERISTICS 

CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

Zero Input Reading 

V,N = 0V 

2(X)mV Scale 

-0000 

0000 

-1-0000 

Reading 

Zero Reading Drift 

V,N=0V 

OX < T,^ < -1- 70'C 


Hi 


pV/°C 

Ratiometric Reading 

V|N = Vref = lOOOmV 

RANGE =2V 

9998 

9999 

10000 

Reading 

Range Change Accuracy 

V|N = 0.10000V on Low 

Range -i- 

V|N = 1.0000V on High Range 

0.9999 

1.0000 

1.0001 

Ratio 

Rollover Error 

-V,N= +V|N = 199mV 


0.5 

1.0 

Counts 

Linearity Error 

200mV Scale 


0.5 


Input Common-Mode 

Rejection Ratio 

VcM = 1.0V.V,N = 0V 

200mV Scale 


110 


dB 

Input Common-Mode 

Voltage Range 

v,N = ov 

200mV Scale 

(V-)-H.5 


0 

1 

> 

V 

IJJoise {p-p Value not 

Exceeding 95% of Time) 

V;n = 0V 

200mV Scale 


7.0 


pV 

Input Leakage Current 

V|N=0V, Pin 32, 33 


1 

10 

pA 

Scale Factor Tempco 

V,N = 199mV 

0°C < T4 < -t-70“C 

External Vref = 0ppm/°C 


2 

5 

ppm/°C 

COMMON Voltage 

V+ to Pin 28 

2.8 

3.2 

3.5 

V 

COMMON Sink Current 

COMMON Source Current 

ACommon = -t- 0.1V 


0.6 


mA 

ACommon = -0.1V 


12 



DGND Voltage 

V* to Pin 36 

V to V " = 9V 

4.5 

5.3 

5.8 

V 

DGND Sink Current 

ADGND= -h0.5V 


1.2 


mA 

Supply Voltage Range 

V" to V 

6 

9 

14 

V 

Supply Current Excluding 
COMMON Current 

V" to V =9V 


1.0 

1.4 

mA 

Clock Frequency 



120 

360 

kHz 

Display Multiplex Rate 

fcLK * 120kHz 


100 


Hz 

Vqisp Resistance 

Vqisp to V* 


50 


kO 


3000 


© iC MASTER 1984 

































































































FEATURES 

• 14-blt linearity (0.003% FSR) 

• No gain adjustment necessary 

• Microprocessor<compatibie with double buffered 
inputs 

• Bipolar application requires no extra adjustments 
or external resistors 

• Output current settling-time 3/ts max (0.9fts typ) 

• Low linearity and gain temperature coefficients 

• Low power dissipation 

• Full four-quadrant multiplication 

• Full temperature range operation 


ICL7134 

14-Bit /iP-Compatible 
Multiplying DIA Converter 

GENERAL DESCRIPTION 

The ICL7134 combines a four-quadrant multiplying DAC 
using thin film resistors and CMOS circuitry with an on-chip 
PROM-controlled correction circuit to achieve true 14-bit 
linearity without laser trimming. 

Microprocessor bus interfacing is eased by standard 
memory WRite cycle timing and control signal use. Two input 
buffer registers are separately loaded with the 8 least signifi- 
cant bits (LS register) and the 6 most significant bits (MS 
register). Their contents are then transferred to the 14-bit 
DAC register, which controls the output switches. The DAC 
register can also be loaded directly from the data inputs, in 
which case the registers are transparent. 

The ICL7134 is supplied in two versions. The ICL7134U is pro- 
grammed for unipolar operation while the ICL7134B is pro- 
grammed for bipolar applications. The Vref input to the most 
significant bit of the DAC is separated from the reference in- 
put to the remainder of the ladder. For unipolar use, the two 
reference inputs are tied together, while for bipolar operation, 
the polarity of the MSB reference is reversed, giving the DAC 
a true 2’s complement input transfer function. Two resistors 
which facilitate the reference inversion are included on the 
chip, so only an external op-amp is needed. The PROM is 
coded to correct for errors in these resistors as well as the in- 
version of the MSB. 



PIN CONFIGURATION 


ra (T 



^ Ao 

wS [T 


^ A, 

(LSB)Do U 


^ V + 

D, [T 


gj loUT 

02 [T 


^ AGNOs 

03 [I 


^ AGNOf 

04 jT 


^ OGNO 

Os [7 


«] Rfb 

Os d 


^ Vrfm 

07 (m 


ji] Rinv 

Os [ii 


ii) vrfl 

Os d 


prog 

0* [« 


0,3 (MSB) 

0,1 (m 


^ 0,2 


(outline dwg Jl) 


ORDERING INFORMATION 


NON-LINEARITY 

TEMPERATURE RANGE 

0*Cto -F70®C 

-25®Cto - f85*C 

-SS'Cto 

Bipolar Versions 




0.01% (12-bit) 

ICL7134BJCJI 

ICL7134BJIJI 

ICL7134BJMJI 

0.006% (13-bit) 

ICL7134BKCJI 

ICL7134BKIJI 

ICL7134BKMJI 

0.003% (14-bit) 

ICL7134BLCJI 

ICL7134BLIJI 

ICL7134BLMJI 

Unipolar Versions 




0.01% (12-bit) 

ICL7134UJCJI 

ICL7134UJIJI 

ICL7134UJMJI 

0.006% (13-bit) 

ICL7134UKCJI 

ICL7134UKIJI 

ICL7134UKMJ1 

0.003% (14-bit) 

ICL7134ULCJI 

ICL7134ULIJI 

ICL7134ULMJI 


Package: 28-pin CERDIP only 
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ABSOLUTE MAXIMUM RATINGS (Note 1) 

Supply Voltage (V'' to DGND) -0.3V to 7.5V 

Vrfl. Vrfm. Rinv. Rfb to DGND .... , ± 25V 

Iqut.AGNDf.AGNDs -O.IVtoV*" 

Current in AGNDs.AGNDp 25mA 

An, Dn, ^ PROG - 0.3V to V + + 0.3V 

Operating Temperature Range 

ICL7134XXC 0°Cto +70'’C 

ICL7134XXI -20“Cto +85-0 

ICL7134XXM -55°Cto +125°C 



Storage Temperature Range -65°Cto +150°C 

Power Dissipation (Note 2) 500mW 

Derate Linearly Above 70°C @ 10mW/°C 
Lead Temperature (Soldering, 10 seconds) 300°C 


Note 1: All voltages with respect to DGND. 

Note 2: Assumes all leads soldered or welded to printed circuit 
board. 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions above those indicated in the operationai sections of the specifica- 
tions is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


OPERATING CHARACTERISTICS ( V*" = 5V, Vr^p = lOV, T,^ = + 25*C unless otherwise specified.) 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNIT 

MIN 

TYP 

MAX 

Resolution 



14 



Bits 

Non-Linearity 

J 


Test Figure 1 



0.010 

% FSR 


K 


(Notes 1 and 2) 



0.006 

% FSR 


L 





0.003 

% FSR 

Non-Linearity Temperature Coefficient 


Operating Temperature Range 


1 

2 

ppm/°C 

Gain Error 

J 


Test Figure 1 



0.020 

% FSR 


K 


(Notes 1 and 2) 



0.012 

% FSR 


L 





0.006 

% FSR 

Gain Error Temperature Coefficient 




2 

8 

ppm/°C 

Monotonicity 

J 



14 



Bits 


K 



14 



Bits 


L 



14 



Bits 

louT Leakage Current 


lOLK 

Ta = -I- 25X 



10 

nA 




Operating Temperature Range 


50 


Power Supply Rejection 


PSRR 

Ta = -1- 25°C, aV ^ = ± 10% 


1 

50 

ppm/V 

■ 




Opereting Ternpersityre R?innp 



100 

Output Current Settling Time 




0.9 

3 

fiS 

Feedthrough Error 

ICL7134U 


Vref = ± 10V, 2kHz Sinewave 


250 


fVp-P 


ICL7134B 


- - 


500 


Reference Input Resistance 

Zref 

Vrfl = Vrfm (Unipolar Mode) 

4.0 


10 

kfi 

Output Capacitance 


Gout 

DAC Register = All O’s 


160 






DAC Register = All 1’s 


235 


Output Noise 


Equivalent Johnson Res. 


7 


kn 

Low State Input 

ViNL 

Operating Temperature Range 



0.8 

V 

High State Input 

V|NH 

Operating Temperature Range 

2.4 



V 

— 

Logic Input Current 

hin 

0<Vin:sV^ 



1.0 

mA 

Logic Input Capacitance 

Qin 

(Note 3) 


15 


PF 

Supply Voltage Range 

v+ 

Functional Operation 

3.5 


6.0 

V 

Supply Current 

1 + 

(Excluding Ladder) 


0.06 

0.5 

mA 

Long Term Stability 


1000 Hours, -F 125'C (Note 3) 


10 


ppm/v'month 


Note 1; Full-Scale Range (FSR) is 10V for unipolar mode, 20V ( ± 10V) for bipolar mode. 
Note 2: Using internal feedback and reference inverting resistors. 

Note 3: Guaranteed by design, not 100% tested in production. 


3002 


© IC MASTER 1984 






ICL7135 

Precision 4V2 Digit Singie Chip 
A/D Converter 


FEATURES 

• Accuracy guaranteed to ±1 count over entire 
±20,000 counts (2.0000 volts full scale) 

• Guaranteed zero reading for 0 volts input 

• 1 pA typicai input current 

• True differentiai input 

• True poiarity at zero count for precise nuii detection 

• Single reference voltage required 

• Over-range and under-range signals available for 
auto-ranging capability 

Ail outputs TTL compatible 

• Blinking display gives visual indication of over- 
range 

• Six auxiliary inputs/outputs are available for 
interfacing to UARTs, microprocessors or other 
complex circuitry 

• Multiplexed BCD output versatility 


GENERAL DESCRIPTION 

The Intersil ICL7135 precision A/D converter, with its 
multiplexed BCD output and digit drivers, combines dual- 
slope conversion reliability with ±1 in 20,000 count accuracy 
and is ideally suited for the visual display DVM/DPM market. 
The 2.0000V full scale capability, auto-zero and auto-polarity 
are combined with true ratiometric operation, almost ideal 
differential linearity and true differential input. All necessary 
active devices are contained on a single CMOS I.C., with the 
exception of display drivers, reference, and a clock. 

The Intersil ICL7135 brings together an unprecedented 
combination of high accuracy, versatility, and true economy. 
High accuracy like auto-zero to less than 10/iV, zero drift of 
less than l/iV/^C, input bias current of 10 pA max., and 
rollover error of less than one count. The versatility of 
multiplexed BCD outputs is increased by the addition of 
several pins which allow it to operate in more sophisticated 
systems. Thes e inclu de STROBE, OVERRANGE, UNDER- 
RANGE, RUN/HOLD and BUSY lines, making it possible to 
interface the circuit to a microprocessor or UART. 



ICL713S with LED Dliptay 


ORDERING INFORMATION 


Part 

Package 

Temp. Range 

Order Part # 

7135 

7135 

28-Pin CERDIP 
28-Pin Plastic DIP 

O^C to -l-70‘’C 
O'’Cto+70'’C 

ICL7135CJI 

ICL7135CPI 

EV/ 

1^ 

Evaluation Kit 

ton 

active, passive 
components) 

iCLi35EV7 

KIT 


PIN CONFIGURATION (Outline dwgs Jl, PI) 


v- d; 


^ UNDERRANGE 

REFERENCE [T 


^ OVERRANGE 

ANALOG COMMON |T 


^ STROBE 

INTOUT [T 


^ R/H 

AZIN [T 


m DIGITAL GND 

BUFF OUT |T 


^ POL 

REF.Cy^ [I 

ICL7135 

m CLOCK IN 

REF. CAP. + [T 


2i] BUSY 

in LC L 9 


^ (LSD) D1 

IN HI |i0 


^ D2 

v+ in 


js] D3 

(MSO) D5 m 


m D4 

(LSB) B1 m 


iU (MSB) B8 

B2 m 


ni B4 
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ABSOLUTE MAXIMUM RATINGS 


Power Dissipation (Note 2) 

Ceramic Package 1000 mW 

Plastic Package 800 mW 

Operating Temperature 0°C to +70° C 

Storage Temperature -65°C to +160°C 

Lead Temperature (Soldering, 10 sec) 300°C 


Supply Voltage V^ +6V 

V- -9V 

Analog Input Voltage (either input) (Note 1) V^ to V" 

Reference Input Voltage (either input) V^ to V" 

Clock Input Gnd to V^ 


Note 1: Input voltages may exceed the supply voltages provided the input current is limited to +100/iA. 

Note 2: Dissipation rating assumes device is mounted with all leads soldered to printed circuit board. 

'COMMENT: Stresses above those listed under “Absolute Maximum Ratings" may cause permanent damage to the devices. This is a stress 
rating only and functional operation of the devices at these or any other conditions above those indicated in the operational sections of the 
specifications is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


ICL7135 ELECTRICAL CHARACTERISTICS (Note 1) 


= + 5V, V = - 5V, Ta = 25 “C, Clock Frequency Set for 3 Reading/Sec 



CHARACTERISTICS 

SYMBOL 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

A 

N 

Zero Input Reading 


ViN = o.ov 

Full Scale = 2.000V 

-0.0000 

±0.0000 

+0.0000 

Digital 

Reading 

A 

L 

Ratiometric Reading (2) 


VtN = Vref 

Full Scale = 2.000V 

+ 0.9998 

+ 0.9999 

+ 1.0000 

Digital 

Reading 

O 

G 

Linearity over ± Full Scale 
(error of reading from 
best straight line) 


-2V < ViN < +2V 


0.5 

1 

Digital 

Count 

Error 


Differential Linearity 
(difference between worse 
case step of adjacent counts 
and ideal step) 


-2V < ViN < +2V 


.01 


LSB 


Rollover error (Difference in 
reading for equal positive & 
negative voltage near full scale) 


-ViN = +ViN “ 2V 


0.5 

1 

Digital 

Count 

Error 

(Note 1) 
(Note 2) 

Noise (P-P value not 
exceeded 95% of time) 

en 

ViN = ov 

Full scale = 2.000V 


15 


mV 


Leakage Current at Input 

liLK 

ViN = OV 


1 

10 

pA 


Zero Reading Drift 


ViN = OV 

0° <Ta<70°C 


0.5 

2 

mV/°C 



Scale Factor Temperature 
Coefficient (3) 

TC 

ViN = +2V 
0<Ta<70°C 

IW.. W w. 


2 

5 

ppm/”C 


INPUTS 

Clock In, Run/Hold, See Fig. 2 

ViNH 

ViNL 

IlNL 

IlNH 

V|N = 0 

Vin = +5V 

2.8 

2.2 

1.6 

0.02 

0.1 

0.8 

0.1 

10 

V 

mA 

mA 

D 

1 

G 

1 

T 

0 

u 

T 

P 

U 

T 

S 

All Outputs 

Bl, B2, B4, Bs 

Di, D 2 , Da, D 4 , Ds 

BUSY, STROBE, 

OVER-RANGE, UNDER-RANGE 
POLARITY 

VoL 

VOH 

VOH 

lOL = 1.6ma 
iOH = -1mA 

lOH = -10m A 

2.4 

4.9 

0.25 

4.2 

4.99 

0.40 

V 

V 

V 

A 

s 

+5V Supply Range 

V^ 


+4 

+5 

+6 

V 


u 

-5V Supply Range 

V 


-3 

-5 

-8 

V 


p 

+5V Supply Current 

r 

fc = 0 


1.1 

3.0 

mA 


p 

L 

-5V Supply Current 

r 

fc = 0 


0.8 

3.0 



Y 

Power Dissipation Capacitance 

CpD 

vs. Clock Freq 


40 


PF 


Clock 

Clock Freq. (Note 4) 



DC 

2000 

1200 

kHz 


Note 1: Tested in 4-1/2 digit (20,000 count) circuit shown in Fig. 1, clock frequency 120kHz. 

Note 2; Tested with a low dielectric absorption integrating capacitor. See Component Selection Section. 

Note 3: The temperature range can be extended to +70° C and beyond as long as the auto-zero and reference capacitors are increased to 
absorb the higher leakage of the ICL7135. 

Note 4: This specification relates to the clock frequency range over which the ICL7135 will correctly perform its various functions. See "Max 
Clock Frequency" below for limitations on the clock frequency range in a system. 
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ICL7136 

3t^-Digit 

Low Power AID Converter 


FEATURES 

• First-reading recovery from overrange gives 
immediate “OHMS” measurement 

• Guaranteed zero reading for OV input 

• True polarity at zero for precise null detection 

• IpA typical input current 

• True differential input and reference 

• Direct LCD display drive — no external components 
required 

• Pin compatible with the ICL7106, ICL7126 

• Low noise — 15fiVp-p without hysteresis or 
overrange hangover 

• On-chip clock and reference 

• Low power dissipation, guaranteed less than 
ImW— gives 8,000 hours typical 9V battery life 

• No additional active circuits required 

• Evaluation Kit available (ICL7136EV/Kit) 


GENERAL DESCRIPTION 

The Intersil ICL7136 is a high performance, very low power 
3V2 -digit A/D converter. All the necessary active devices are 
contained on a singie CMOS 1C, including seven-segment 
decoders, display drivers, reference, and clock. The 7136 is 
designed to interface with a liquid crystal display (LCD) and 
includes a backplane drive. The supply current is under 
IOOmA, ideally suited for 9V battery operation. 

The 7136 brings together an unprecedented combination of 
high accuracy, versatility, and true economy. High accuracy, 
like auto-zero to less than lO^V, zero drift of less than VV/°C, 
input bias current of lOpA max., and rollover error of less than 
one count. The versatility of true differential input and 
reference is useful in all systems, but gives the designer an 
uncommon advantage when measuring load cells, strain 
gauges and other bridge-type transducers. And finally the 
true economy of single power supply operation allows a high 
performance panel meter to be built with the addition of only 
7 passive components and a display. 

The ICL7136 is an improved version of the ICL7126, 
eliminating the overrange hangover and hysteresis effects, 
and should be used in its place in all applications. It can also 
be used as a plug-in replacement for the ICL7106 in a wide 
variety of applications, changing only the passive 
components. 
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ICL7136 

TYPICAL APPLICATIONS (Continued) 



Figure 11. Recommended Component Values for 2.000V Full- 
Scale, 3 ReadIngs/Sec. For 1 reading/sec, change Ci^t. FIosc 
values of Figure 10. 



Figure 13. 7136 Operated from Single -r 5V Supply. An externa! 
reference must be used in this application, since the voltage 
between V and Vis insufficient for correct operation of the in- 
ternal reference. 



Figure 15. 7136 used as a Digital Centigrade Thermometer. A 

silicon diode-connected transistor has a temperature coefficient 
of about - 2mV/°C. Calibration is achieved by placing the sensing 
transistor in ice water and adjusting the zeroing potentiometer for 
a 000.0 reading. The sensor should then be placed in boiling water 
and the scale-factor potentiometer adjusted for a 100.0 reading. 
See ICL8073/4 and AD590 data sheets for alternative circuits. 



Figure 12. 7136 with Zener Diode Reference. Since low TC zeners 
have breakdown voltages ~6.8V, diode must be placed across the 
total supply (10V). As in the case of Figure 11, IN LO may be tied to 
COMMON. 



Figure 14. 7136 Measuring Raflometric Values of Quad Load Cell. 
The resistor values withinthe bridge are determined by the desired 
sensitivity. 



Figure 16. Circuit for Developing Underrange and Overrange 
Signals from 7136 Outputs. 


•Values depend on clock frequency. See Figures 9, 10, 11. 


4nne 

rJWW 
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ICL7145 

16 -Bit /iP-Compatible 
Multiplying DIA Converter 


GENERAL DESCRIPTION 


16-bit resolution 

High linearity— 0.003% FSR 

Microprocessor compatible with buffered inputs 

Bipolar application requires no external resistors 

Output current settling time 3/4S max (1.0/iS typ) 

Low linearity and gain temperature coefficients 

(1ppm/®C typ) 

Low power dissipation 

Full four-quadrant multiplication 

Full temperature range operation 


The ICL7145 combines a four-quadrant multiplying DAC us- 
ing thin film resistors and CMOS circuitry with an on-chip 
PROM-controlled correction circuit to achieve 0.003% 
linearity without laser trimming. 

Microprocessor bus interfacing is eased by standard 
memory WRite cycle timing and control signal use. The input 
buffer register is loaded with the 16-bit input, and directly 
con trols the output switches. The register is transparent if 
WR and CS are held low. 

The ICL7145 is designed and programmed for bipolar opera- 
tion. There is an offset resistor to the output with a reference 
input which should be connected to - giving the DAC a 
true 2's complement input transfer function. Two extra 
resistors to facilitate the reference inversion are included on 
the chip, so that only an external op amp is needed. 



ORDERING INFORMATION 


NON-LINEARITY 

1 TEMPERATURE RANGE | 

O^CTO +70*0 

-25*0 TO +85*0 

o.ooe% 

ICL7145JCJI 

ICL7145JIJI 

0.003% 

ICL7145KCJI 

ICL7145KIJI 


Package: 28-pin CERDIP only 


CHIP TOPOGRAPHY 

■>11 Dio 0« 0| 07 Da Os 0« 


Di ai4Sln 



[Do OJSqmm 


Vkff lk>FS OQND AONOs 
ai97ln 


(SJOO^mm 


PIN CONFIGURATION (outline dwg J» 
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ICL7145 

ABSOLUTE MAXIMUM RATINGS (Note 1) 


Supply Voltage V'*' toDGND -0.3V to 7.5V 

^REF> f^OFS> f^INVi ... ± 25V 

Current in AGNDp.AGNDs 25mA 

Dn,WR,C§, prog, Iout. 

AGNDp.AGNDs -0.3VtoV+ +0.3V 

Operating Temperature 

ICL7145C 0°Cto +70°C 

ICL7145I -25°Cto +85°C 



Storage Temperature -65°Cto +150°C 

Power Dissipation (Note 2) 500mW 

derate above 70 °C@ 10mW/°C 
Lead Temperature (soldering, 10 seconds) 300°G 


Note 1: All voltages with respect to DGND. 

Note 2: Assumes all leads soldered or welded to printed circuit 
board. 


Stresses above those listed under “Absolute Maximum Ratings" may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of the specifica- 
tions is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


DC ELECTRICAL CHARACTERISTICS v" = + 5V, Vrep = + 5V, Ta = + 25”C unless otherwise specified. 


PARAMETER 

SYMBOL 

CONDITIONS 

LIMITS 

UNIT 

MIN 

TYP 

MAX 

Resolution 



16 



Bits 

Non-Linearity 

J 


(Notes 3 and 4) 



0.006 

% FSR 

K 



0.003 

Differential Non-Linearity 


(Notes 3 and 4) 


0.003 


% FSR 

Non-Linearity Temperature Coefficient 


Operating Temperature Range 


1 


ppm/'C 

Gain Error 

J 


(Notes 3 and 4) 



0.04 

% FSR 

K 



0.02 

Gain Error Temperature Coefficient 


Operating Temperature Range 


1 


ppm/°C 

Zero Output Offset 

Voz 

Ta = -F 25-0 



10 

mV 

Operating Temperature Range 


10 


Power Supply Rejection Ratio 

PSRR 

Ta= -f25‘'C, V" =5V ±10% 


1 

20 

ppm/V 

Output Current Settling Time 




1 

3 

FS 

Reference Input Resistance 

Zref 

Vref 

3 


6 

kO 

Output Capacitance 

COUT 

Dn = All Os 


110 


PF 

Dn = AI1 is 


260 


Output Noise 


Equivalent Johnson Resistance 


' 

. 

KO 

Low State Input 

IQIIII 

Operating Temperature Range 



0.8 

V 

High State Input 

V|Nh 

Operating Temperature Range 

2.4 



Logic Input Current 

luN 

0 s V|N < W* 

-1.0 


1.0 

fA 

Logic Input Capacitance 

Cun 



15 


pF 

Supply Voltage Range 


Functional Operation 

4.5 


5.5 

V 

Supply Current 

r 

Excluding Ladder 


0.5 

1.2 

mA 


Note 3: Full-Scale Range (FSR) is 10V ( ± 5V). 

Note 4: Using internal feedback and reference inverting resistors. 


AC ELECTRICAL CHARACTERISTICS v" = 5V, Ta = -I- 25 °C, see Timing Diagram. 


PARAMETER 

SYMBOL 

CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

Chip Select-WRite Set-Up Time 

lews 




0 

ns 

Chip Select-WRite Hold Time 

fewh 




0 

Write Pulse Width Low 

twR 




200 

Data-WRite Set-Up Time 

tows 




200 

Data-WRite Hold Time 

towh 




0 


ouuo 
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INTERFAUfc 


ICL7146 Complete 
1 2-Bit Processor 
Compatible CMOS DAC 




FEATURES 

■ Low Impedance Voltage Output 

■ Double-Buffered Processor Interface 

■ Easy-To-Use Bipolar Offset 

■ Multiplying Capability 

■ On-Chip Trimmed Reference 

■ 7pts Settling Time 

■ No External Gain or Offset Adjustment 
Required 


■ Low Power Dissipation 50mW 

■ No Critical External Components 

ORDERING INFORMATION 



GENERAL DESCRIPTION 

The ICL7146 is the first of a series of complete 12-Bit 
CMOS DAC’s. These DAC’s feature all of the needed 
support circuitry to interface to processors and give a 
voltage output. Contained on the chip are two levels 
of latches for double buffers, a trimmed reference, a 
latch controller, and an output buffer amplifier. All 
devices are accurately trimmed for both gain and off- 
set so that no external trimming is required. 

CMOS circuitry is used to keep the power dissipation 
low, and with all devices contained on a single chip, 
significant board size reductions are possible. As an 
alternative to this, many more analog channels could 
be added to a board and still decrease power con- 
sumption. Intersil’s patented autostabilized op amp 
construction eliminates drifts in the zero offset and 
provides a fast (7 ^s) settling time. 

Processor interface is double-buffered with all 12-bits 
being brought out. The first level of latches is divided 
Into 4 and 8 bit bytes with a 12 bit wide second buffer. 
Data can be directly entered into any of the three buf- 
fers or the buffers can be operated separately. 
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ICL7146 


its output value. Neither of these conditions are ac- 
ceptable in a wide variety of applications. Hence the 
need for double buffering. 


Buffer control is handled by a decoder to ease pro- 
cessor interface requirements. Operation of the 
decoder is shown in the truth table. 


TYPICAL APPLICATIONS 
Bipolar Output 

Offset Binary Code Table 


Binary Number in 
DAC Register 
MSB LSB 

1111 1111 1111 
1000 0000 0001 
1000 0000 0000 
0111 1111 1111 
0000 0000 0000 


Analog Output, Vqut 

Vref / 2047\ 
\2048/ 

+ Vref / _LJ\ 

\2048/ 

OV 


TYPICAL APPLICATIONS 
Unipolar Output 

Code Table 


Binary Number In 
DAC Register 
MSB LSB 


Analog Output, Vqut 


1111 

1111 

1111 

- VreF| 

f4095'S 

Uo96^ 

1000 

0000 

0000 

- Vref j 

^2048\ 

^4096^ 

0000 

0000 

0001 

- Vref I 

(®) 

0000 

0000 

0001 

OV 



±4V BIPOLAR OUTPUT: 


-h4V UNIPOLAR OUTPUT: 


IbC 

1 

a 


/ 

■y— -\ltcrm * 

two Polio \ 

1 1 

•w 

! 1 ICL7146 



(INT) |V* CcxTB V- CfxTA / 


0.1aF 


V* Cct V- CctT* 


6 A 

•►5V -$V 


NOTE 1: A1 should be selected or trimmed for low 
offset voltage; R1 & R2 are lOkO resistors 
trimmed to a matching of 0.1% or better. 

± 10V BIPOLAR OUTPUT: 



-I- 10V UNIPOLAR OUTPUT: 



NOTE 1: A1 should be selected or trimmed for low 
offset voltage; R1 & R2 are lOkQ resistors 
trimmed to a matching of 0.1% or better. 

NOTE 2: A2 needs not to have a low offset voltage but it 
must be fast (>8MHz) to insure stability. 


NOTE 1: A2 needs not to have a low offset voltage but it 
must be fast (>8MHz) to insure stability. 
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Absolute Maximum Ratings (Note 1 ) 

REF|n, RpB, RqS ± 25V 

V+ .....6.2V 

V- -9.0V 

REFqut. Vqut. Cext. 

Aqnd V- -0.3V to V+ + 0.3V 

Digital Inputs V"*" +0.3VtoDGND - 0-3V 

Storage Temperature Range - 65'’C to + 150*C 

Operating Characteristics 


Stresses above those listed under “Absolute Max- 
imum Ratings” may cause permanent damage to the 
device. These are stress ratings only and functional 
operation of the device at these or any other condi- 
tions above those indicated in the operational sec- 
tions of the specifications is not implied. Exposure to 
absolute maximum rating conditions for extended 
periods may affect device reliability. 

NOTE 1: All Voltages with Respect to Dqisjo 


V+ = 5V, V- = -5V, Vref = 4.00V, Ta = 25 “C, Rl = 20k, Cl = 50pF 





Limits 


Parameter 

Symbol 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

Resolution 



12 



Bits 

Non Linearity J 





.05 

% FSR 

K 





.02 

% FSR 

L 





.01 

% FSR 

Differential Linearity 






LSB 

J 




±3/4 

±2 


K 




±1/2 

±1 


L 


Guaranteed Monotonic 


±1/2 

±1 


Gain Error 




0.1 

0.2 

% FSR 

Unipolar Zero Error 




60 

120 

fV 

Bipolar Zero Code Error 


RpB Connected to Vqut 
Rqs Connected to 


0.025 

0.05 

% FSR 



-Vref 





Positive Power Supply 


V+ = 4.5 to 5.5V 


±0.001 

0.005 

% FSR/ 

Rejection Ratio 


External Reference 




% V + 

Negative Power Supply 


V- = -4.5 to -5.5V 


0 

±0.001 

% FSH/ 

Rejection Ratio 


External Reference 

. 




% V + 

Voltage Setting Time (Note 1) 


To 1/2 LSB 


7 

10 

AS 

Feedthrough Error 


Vref = 8V P-P, 

10 kHz Sine Wave 



1 

mV P-P 

Reference Input Resistance 


-55X to 125'C 

5 

10 

20 

KO 

Internal Reference Voltage 



-4.04 

-4.00 

-3.96 

V 

Internal Reference Tempco 




25 

50 

PPM of 
FSR per 







•c 

Positive Supply Voltage Range 

V + 

Functional Operation, 
Internal or External 
Reference 

4.5 

5.0 

5.5 

V 

Negative Supply Voltage 

V- 

Functional Operation, 

-4.5 

-5.0 

-7.5 

V 

Range 


External Reference 







Functional Operation, 
Internal Reference 

-4.75 

-5.0 

-7.5 

V 

Output Voltage Range 


RpB connected to Vqut 


±4 


V 

Output Drive Current 



±2 



mA 
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ICL7667 
Power MOS Driver 


FEATURES 


• 1.5A Peak Output Current 

• Fast Rise and Fall Times 
—40ns with lOOOpF load 

• Wide Supply Voltage Range 
-Vcc = 4.5 to 20 V 

• Low Power Consumption 
— 4mW with inputs low 
— 120 mW with inputs high 

• TTL/CMOS input Compatible Power Driver 

— Rout = 6Q 

• Direct Interface with Common Switching 
Regulators 

• Pin Equivalent to DS0026/DS0056 

TYPICAL APPLICATIONS 

• Switching Power Supplies 

• DC/DC Converters 

• Motor Controllers 


GENERAL DESCRIPTION 

The ICL7667 is a dual monolithic high-speed driver de- 
signed to convert 7TL level signals into high current 
outputs at voltages up to 20 V. Its high speed and 1.5 A 
peak current output enable it to drive large capacitive 
loads with high slew rates and low propagation delays. 
With an output voltage swing only millivolts less than 
the supply voltage and a maximum supply voltage of 
20V, the ICL7667 is well suited for driving power 
MOSFETs in high frequency switching regulators. The 
ICL7667’s high current (1.5 A peak) outputs minimize 
power losses in the power MOSFETs by rapidly charg- 
ing and discharging the gate capacitances, while the 
ICL7667’s inputs are TTL compatible and can be direct- 
ly driven by common switching regulator IC’s. 


ORDERING INFORMATION 


Temperatuie 

Range 

Package 

Order 

Number 

-55°Cto 

TO-99 Can 

8-Pin Gerdip 

ICL7667MTV 

ICL7€67lltyA 


8-Pin Plastic 

ICL7667CPA 

0 to +70°C 

8-Pin Cerdip 

ICL7667CJA 


TO-99 Can 

ICL7667CJA 

0 to +70'C 

Dice 

ICL7667CfD 


(pin configuration for TV and PA packages also on this page) 

BLOCK DIAGRAM 



PIN CONFIGURATION 
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ICL7667 HDIMimDIL 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 22 V 

Input Voltage 22 V to (V -0.3 V) 

Peak Output Current 1.5 A 

Package Dissipation, Ta = 25°C 500mW 

Linear Derating Factors 

TO-99 Plastic Cerdip 

6.7mW/“C 5.6mW/°C 6.7mW/°C 

above 50°C above 36°C above 50°C 
Storage Temperature -65°Cto +150°C 


Lead Temperature (Soldering, 10 seconds) 300°C 

Operating Temperature Range 

C Series Oto +70“C 

M Series -55“Cto +125“C 


Stresses above those listed under “Absolute Maximum Ratings "may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions above those indicated in the operational sections of the specifications is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


DC OPERATING CHARACTERISTICS 

Test Conditions: \fcc = 4.5 to 20 V, Ta = +25°C unless otherwise noted. 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN 

TYP 

MAX 

Logic 1 Input Voltage 

V|H 


2.4 

2.0 


V 

Logic 0 Input Voltage 

VlL 



1.5 

0.8 

V 

Input Current 

l|L 

0 < V|N < Vcc 

-1 

0 

1 

pA 

Output Voltage High 

VOH 

No Load 

Vcc 

-0.05 

Vcc 


V 

Output Voltage Low 

VoL 

No Load 


0 

0.05 

V 

Output Resistance 

Rout 

V,N=V,L 
louT= —10mA 

Vcc = 20 V 


6 

20 

Q 

Output Resistance 

Rout 

Vin = V,h 
lour = 10mA 

Vex: = 20 V 


6 

20 

Q 

Dnwar Supply Cufrent 

ice 

V,n= 3V 
(both inputs) 


4 

6 

mA 

Power Supply Current 

Icc 

V,N = 0V 
(both inputs) 


150 

400 

mA 


AC OPERATING CHARACTERISTICS 

Test Conditions: Vcc = 20 V, Ta = +25°C, unless otherwise noted. 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN 

TYP 

MAX 

Delay Time 

Td2 

Figure 1 


50 

75 

ns 

Delay Time 

Td2 

Figure ^ 


50 

75 

ns 

Rise Time 

Tr 

Figure 1 


25 

35 

ns 

Rise Time 

Tr 

Figure 2 


35 

50 

ns 

Fall Time 

Tf 

Figure 1 


30 

40 

ns 

Fall Time 

Tf 

Figure 2 


40 

55 

ns 

Delay Time 

Tdi 

Figure 1 


20 

35 

ns 

Delay Time 

Tdi 

Figure 2 


20 

35 

ns 
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ICM7209 
CMOS Clock Generator 


FEATURES 

• High frequency operation — 10MHz guaranteed 

• Easy to use oscillator — requires only a quartz 
crystal and two capacitors 

• Bipolar, MOS and CMOS compatibility 

• High output drive capability — 5 x TTL fanout with 
10ns rise and fall times 

• Low power — 50mW at 10MHz 

• Choice of two output frequencies — osc., and osc. 
^8 frequencies 

• Disable control for both outputs 

• Wide industrial temperature range 20° C to 

+85° C 

• All inputs fully protected — circuits may be handled 
without any special precautions 


GENERAL DESCRIPTION 

The Intersil ICM7209 is a versatile CMOS clock generator 
capable of driving a number of 5 volt systems with a variety of 
input requirements. When used to drive up to 5 TTL gates, the 
typical rise and fall times are 10ns. 

The ICM7209 consists of an oscillator, a buffered output 
equal to the oscillator frequency and a second buffered 
output having an output frequency one-eighth that of the 
oscillator. The guaranteed maximum oscillator frequency is 
10MHz. Connecting the DISABLE terminal to the negative 
supply forces the +8 output into the ‘0’ state and the output 1 
into the ‘T state. 


SCHEMATIC DIAGRAM 


osc IN 


OSC OUT 


DISABLE 



•ZENER VOLTAGE IS TYPICALLY 6.3 VOLTS 


CHIP TOPOGRAPHY 

'^8 

OUT OUT 1 V+ 


DISABLE 


GROUND 



ORDERING INFORMATION 


PIN CONFIGURATION (outline drawing pa) 


I 


Package 

(See Outline Drawing) 

Temperature Range 
(Industrial: 

-20 to +85X1 


OSC OUT [T 
OSC in(T 
DISABLE [T 

v+E 


E ground 

TJn/c 

T] ^8 OUT 

IEouti 


lur VIKW 


Order Devices by Following Part Number IC(VI/209 I PA 
Order Dice by Following Part Number ICM7209/0 


Pin 1 is designated by either a dot or a notch. 
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ABSOLUTE MAXIMUM RATINGS 

Power Dissipation (25° C) 300mW 

Supply Voltage 6 V 

Output Voltages Equal to or less than supply 

Input Voltages Equal to or less than supply 

Storage Temp -55° C to +125°C 

Operating Temp. Range -20° C to +85° C 

Lead Temp. (Soldering, 10 seconds) 300°C 

NOTE: Stresses above those listed under Absolute Maximum Ratings may cause permanent damage 
to the device. These are stress ratings only, and functional Operation of the device at these or any 
other conditions above those indicated in the operational sections of the specifications is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect 
device reliability. 


TYPICAL OPERATING CHARACTERISTICS 

TEST CONDITIONS: V+ = 5V ±10%, test circuit, fosc = 10MHz, Ta = 25°C unless otherwise specified. 


PARAMETER 

SYMBOL 

CONDITIONS 

MIN 

TYP. 

MAX 

UNITS 

Supply Current 

h 

Note 1 

No Load 


11 

20 

mA 

Disable Input Capacitance 

Co 




5 

PF 

Disable Input Leakage 

liLK 

Either ‘1 ’ or ‘O’ state 



±10 

mA 

Output Low State 

VoL 

Either OUT 1 or OUT +-8 
simulated 5 x TTL loads 



0.4 

V 

Output High State 

VOH 

Either OUT 1 or OUT +-8 
simulated 5 x TTL loads 

4.0 

4.9 


Output Rise Time (Note 3) 

tr 

Either OUT 1 or OUT h- 8 
simulated 5 x TTL loads 


1 

10 

25 

ns 

Output Fall Time (Note 3) 

tf 

Either OUT 1 or OUT +-8 
simulated 5 x TTL loads 


10 

25 

Minimum OSC Frequency 
for -+8 Output 

fosc 

N<)te 2 

2 



MHz 

Output -+8 duty cycle 


Any operating frequency 
Low state : High state 


7:9 


Oscillator Transconductance 

gm 


80 

200 


Amho 


NOTE 1: The power dissipation is a function of the oscHlator frequency (1st ORDER EFFECT see curve) but is also effected to a small extent by 
the oscillator tank components. 

NOTE 2: The +6 circuitry uses a uyi laiViic schciTie. As with any dynamic system, information or data is stored on very small nodal capacitances 
instead of latches (static systems) and there is a lower cutoff frequency of operation. Dynamic dividers are used in the ICM7209 to 
significantly improve high frequency performance and to decrease power consumption. 

NOTE 3: Rise and fall times are defined between the output levels of 0.5 and 2.4 volts. 

TEST CIRCUIT 


CRYSTAL PARAMETERS; 
Cm'ShipF 
R$ = 15 ohms 
Co = 3pF 
Ct. = lOpF 
f > 10 MHz 
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ICM7243 

8-Character 14-116-Segment 
Alphanumeric LED Display Driver 


FEATURES 

• 14* and 16-segment fonts with decimal point 

• Mask programmable for other font-sets up to 64 
characters 

• Microprocessor compatible 

• Directly drives small common cathode displays 

• Cascadabie without additional hardware 

• Standby feature turns display off; puts chip in low 
power mode 

• Serial entry or random entry of data into display 

• Single + 5V operation 

• Character and segment drivers, all MUX scan cir- 
cuitry, 8x6 static memory and 64-character ASCII 
font generator included on-chip 

GENERAL DESCRIPTION 

The ICM7243 is an 8-character alphanumeric display driver 
and controller which provides all the circuitry required to in- 
terface a microprocessor or digital system to a 14- or 
16-segment display. It is primarily intended for use in 
microprocessor systems, where it offloads the processor 
and minimizes hardware and software overhead. Incorpor- 
ated on-chip are a 64-character ASCII decoder, an 8x6 
memory, the high power character and segment drivers, and 
the multiplex scan circuitry. 


Six-bit ASCII data to be displayed is written into the memory 
directly from the microprocessor data bus. Data location 
depends upon the selection of either Serial (MODE = 1) or 
Random (MODE = 0). In the Serial Access mode the first entry 
is stored in the lowest location and displayed in the “left- 
most” character position. Each subsequent entry is automat- 
ically stored in the next higher location and displayed to the 
immediate “right” of the previous entry. A DISPlay FULL 
signal is prov ided af ter 8 entries; this signal can be used for 
cascading. A CLeaR pin is provided to clear the memory and 
reset the location counter. The Random Access mode allows 
the processor to select the memory address and display digit 
for each input word. 

The character multiplex scan runs whenever data is not being 
entered. It scans the memory and CHARacter drivers, and 
ensures that the decoding from memory to display is done in 
the proper sequence. Intercharacter blanking is provided to 
avoid display ghosting. 


ORDERING INFORMATION 


Part 

Number 

Display 

Segments 

Package 

Order 

Number 

ICM7243A 

16-^d.p. 

40 Pin CERDIP 

ICM7243AIJL 

ICM7243B 

14 -t- d.p. 

40 Pin CERDIP 

ICM7243BIJL 

ICM7243BEVfKIT 1 Kit with Display | ICM7243B EV/KIT 


PIN CONFIGURATIONS 





V^[I 
SEGm [I 


^ SEGt 
^ SEGg2 

v-[T 
SEG* [J 


^SEGm 
^ SEGl 

SEG( [T 


^ SEGb 

SEGqI [T 


^ SEGg2 

SEGgi [7 


^ SEGl 

SEGk U 


^ SEGb 

SEGk [T 


^ SEGf 

SEGc [T 


^ SEGl 

SEGe U 


^ SEG<t2 

SEGd [T 


^ SEGl 

SEGdI [7 


^ D.P. 

SEG, |T 


^ D.P. 

SEG«1 ^ 


HjSEGh 

Do [s 


^SEGh 

SEGa2 [T 


^ SEGf 

Di [T 


^ SEGj 

Do [io 


3^ MODE 

Do [W 


3^ MODE 

Di Ql 

ICM7243A 

^ Ao/SEN 

Da Qi 

ICM7243B 

^ Ao/SEN 

Do [ii 


^ Ai/CLR 

D, [« 


^ AifCLR 

Dj [« 


^ Aj/OtSPFULL 

Os [o 


^ Aa/DISPFULL 

O 4 [14 


^ OSCIOFF 

CS [w 


^ OSC/OFF 

Ds [« 


^ CHARI 

CS [k 


^ CHAR1 

CS (tt 


^ CHAR 2 

CS [« 


^ CHAR 2 

WR [ir 


^ CHAR 3 

vm [n 


^ CHAR3 







CriAiia [15 


^ CHAR 4 

CHAR 8 118 


^ CHAR 4 

CMASr [» 


^ GROUND 

CHAR 7 


^ GROUND 

CHAR 6 ^ 

TOP VIEW 

2^ CHAR 5 

CHAR6 

TOP VIEW 

13 CHARS 
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ICM7243 

ABSOLUTE MAXIMUM RATINGS 



Supply Voltage 6V 

CHARacter Output Current 300mA 

SEGment Output Current 30mA 

Input Voltage (Any Terminal) (V*’ +0.3V)to -0.3V 


Power Dissipation 1W 

Operating Temperature Range -20‘’Cto +85°C 

Storage Temperature Range -55°Cto +125°C 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of the specifica- 
tions is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


OPERATING CHARACTERISTICS 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNIT 

MIN 

TYP 

MAX 

Supply Voltage 

V^ 


4.75 

5.0 

5.25 

V 

Operating Supply Current 

I^OP 

V*^ = 5.25V, 10 Segments ON, All 8 Characters 


180 


mA 

Quiescent Supply Current 

Iq^ 

5.25V, OSC/OFF Pin < 1V 


30 

250 

aA 

Input High Voltage 

V,H 


2 



V 

Input Low Voltage 

V,L 




0.8 

V 

Input Current 

l|N 

V"= 5.25V, V|h = 5V 



+ 1 

aA 

> 

o 

II 

.j 

> 

-1 



CHARacter Drive Current 

•char 

V+=5V,Voi;t=1V 

140 

190 


mA 

CHARacter Leakage Current 

•cHLK 





aA 

SEGment Drive Current 

•SEG 

V+ = 5V, Vout = 2.5V 

14 

19 


mA 

SEGment Leakage Current 

•sLK 



0.01 


aA 

Display FULL Output Low 

VoL 

loL = 1-6mA 



0.4 

V 

Display FULL Output High 

o< 

I 

— lOO/iA 

2.4 



V 

Display Scan Rate 

fds 



400 


Hz 


AC CHARACTERISTICS (Drive levels 0.4V and 2.4V, timing measured at 0.8V and 2.0V) 


KAKAMtItK 

STMDUI. 

icdi i^unuiiiuno 

min 

1 ir 

mMA 

Unit 

WR, CLeaR Pulse Width Low 

tWPI 


250 




WR, CLeaR Pulse Width High 

tWPh 


250 




Data Hold Time 

tDh 


b 

-20 



Data Setup Time 

•Ds 


250 

150 



Address, SEN, MODE Hold Time 

tAh 


125 

80 



Address, SEN, MODE Setup Time 

tAs 


-20 




CS, CS Setup Time 

‘Cs 


0 




Pulse Transition Time 

tt 




100 



CAPACITANCE 


SYMBOL 

TEST 

MIN 

TYP 

MAX 

UNIT 

C|N 

Input Capacitance 




PF 

Co 

Output Capacitance 




PF 


3018 


®IC MASTER 1984 















ICM7243 

APPLICATIONS (Continued) 


RRI 

IM6403 

RBR8 

RBR7 


UART 

RBRi^ 

DRR 





SEG 


ICM7243B 

SEN 

DISP 

FULL 

CS, WR 



Do-5 

CS 




SEG 


CS 

ICM7243B 

SEN 

DISP 

FULL 

CS, WR 



Do-5 

CS 



OUT V + 
TR 

ICL7555 

DELAY 


CS 

CS WR 

SEN 

DISP FULL 


ICM7243B 

^^^CHAR SEG 


CS 

CS 

WR 

SEN 


DISP 

S 

ICM7243B 

FULL 

CLR 



CHAR 

SEG 



Figure 2. Driving Two Rows of Characters from a Serial Input. UART converts data stream to parallel bytes. Bit 7 of each word sets which row 
data will be entered into. Bits will blank and reset whole display if low. Each MODE pin should be tied high. ICM7243A can also be 
used, with inverter on RBR7 for one row. 


CS A 2 Ai Ao Ds-o WR CS A 2 Ai Aq Ds-o WR CS A 2 Ai Ao Ds-o WR CS A 2 Ai Aq Ds-o WR 



P 22 


P 21 

IM80C35 

IM80C48 

P 20 

8048, 

OB 7 

8050, 

ETC. 

DBe 


DB 5-0 

WR 



6-BIT BUS 


Figures. Random Access 32-Character Display in MCS-46 system. One port line controls .Aj, other two are CS lines. 8-bit data bus drives 6 
data and 2 address lines. MODE should be GrouNDed on each part. 


®IC MASTER 1984 


3019 











Intersil 




ICM7281 
LCD Column Driver 


FEATURES 

■ LCD Dot Matrix Column Driver 

■ 40 High Voltage LCD Column Drive 
Outputs For Up to 8 5xN Characters per 1C 

■ Easy Interface 

—Serial Input Shift Register 
With parallel latch and carry outputs 

■ Directly Compatible with iCM7280 Row Driver 
—Up to 10 iCM7281’s can be driven by an 

ICM7280 with no external components 

■ Low Resistance Outputs 

—Can drive both columns and rows of 
LCD graphics displays 

■ Will Drive 1.5V Threshold LCDs with Only 
Single 5V Supply 

—Can drive up to 4.5V threshold LCDs with 
15V Vdisp 

GENERAL DESCRIPTION 

The ICM7281 LCD Dot Matrix Column Driver is 
designed to convert a serial data stream into drive 
signals for a multiplexed dot matrix LCD. Easily 
cascadable, up to 10 ICM728TS can be driven by one 
ICM7280 Intelligent Row Driver to make an 80 
character dot matrix display. The ICM7281 also 
serves as both a Row Driver and Column Driver in 
LCD dot matrix graphics displays. The low output 
resistance and the 15V drive capability make it well 
suited for graphics dispiays with up to 255 x 256 dots 
(with lOpF/dot capacitance). 

The ICM7281 consists of a 40 bit shift register, a 40 
bit latch and 40 level-shifters/drivers. The 4 display 
drive voltages are generated externally, usually by a 
Row Driver. A serial data interface is used to 
minimize the number of pins needed for digital inter- 
facing. Two data Carry Outputs are included for 
cascading several ICM7281’s to drive large LCD 
displays. 


ORDERING INFORMATION 


No. Of Columns 

Package 

Order Number 

30 

40 Pin Plastic 

ICM7281IPL 

40 

Dice 

ICM7281I/D 

40 

52-64 Pin Plastic 
Flatpack 

— 


TYPICAL APPLICATIONS 

■ Column Drivers for Dot Matrix Aipha- 
numeric Dispiays using iCM7280 Row Driver 

■ Row and Column Drivers for LCD Dot 
Matrix Graphics Displays 

■ Segment Driver for LCD Bargraphs and 
Annunciators 

■ Serial Input I/O Expander 
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IH5040-IH5051 Family 
High Level CMOS 
Analog Gates 


FEATURES 

• Switches Greater Than 20Vpp Signals With ±15V Supplies 

• Quiescent Current Less Than 

• Overvoltage Protection to ±25V 

• Break-Before-Make Switching toff 200 nsec, ton 300 nsec 
Typical 

• T^L, DTL, CMOS, PMOS Compatible 

• Non-Latching With Supply Turn-Off 

• Low ros(on) - 35S2 

• New DPDT & 4PST Configurations 

• Complete Monolithic Construction 
I H5040 through IH5047 

FUNCTIONAL DIAGRAM 

w+ 



FIGURE 1. TYPICAL DRIVER, GATE - IH5042 


ORDERING INFORMATION 


IH5040 M. JE 

I— Package 

OE — 16‘Pin Ceramic DIP (Special Order Only) 
FD-2 — 14-Pin Flatpak 
JE - 16-Pin CERDIP 
PE - 16*Pin Plastic DIP 
TW - TO-100 Metal Can (IH5041/2. tH5044, 
iH5048. IHSOSOOnly) 


GENERAL DESCRIPTION 

The IH5040 family of solid state analog gates are designed 
using an improved, high voltage CMOS monolithic tech- 
nology. These devices provide ease-of-use and perform- 
ance advantages not previously available from solid state 
switches. This improved CMOS technology provides input 
overvoltage capability to ±25 volts without damage to the 
device, and destructive latch-up of solid state analog gates 
has been eliminated. Early CMOS gates were destroyed when 
power supplies were removed with an input signal present. 
The IH5040 CMOS technology has eliminated this serious 
systems problem. 

Key performance advantages of the 5040 series are TTL 
compatibility and ultra low-power operation. The quies- 
cent current requirement is less than I/kA. Also designed 
into the 5040 is ^aranteed Break-Before-Make switching, 
which is accomplished by extending the ton time (300 nsec 
TYP.) so that it exceeds toff time (200 nsec TYP.). This 
insures that an ON channel will be turned OFF before an 
OFF channel can turn ON. This eliminates the need for ex- 
ternal logic required to avoid channel to channel shorting 
during switching. 

Many of the 5040 series improve upon and are pin-for-pin 
and electrical replacements for other solid state switches. 


FUNCTIONAL DESCRIPTION 


INTERSIL 
PART NO. 

TYPE 

rOSIon) 

PIN/FUNCTIONAL 
EQUIVALENT 
(Note 1 ) 

IH5040 


SPST 

75n 


IH5041 

Dual 

SPST 

75n 


IH5042 


SPDT 

75a 

DG 188AA/BA 

IH5043 

[Xial 

SPOT 

75a 

DG 191AP/BP 

IH5044 


DPST 

75a 


IH5045 

Dual 

DPST 

75 a 

DG 185AP/BP 

IH5046 


DPDT 

75 a 


IH5047 


4PST 

75 a 


IH5048 Dual 


SPST 

35 a 


IH5049 Dual 


DPST 

35n 

DG 184AP/BP 

IH5050 


SPDT 

350 

DG 187AA/BA 

IH5051 Dual 


SPDT 

350 

DG 190AP/BP 


NOTE 1. See Switching State diagrams for applicable package 
equivalency. 

Pin and functional equivalent monolithic versions of the DG181, 
DG182, DG187 and DG188 are available. See data sheet for 
this and also iH181 to IH191. 


Temperature Range 

M - Military -55®C to +125'’C 
C — Commercial O^C to +70*C 

Basic Part Number 
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IH5040-IH5051 Family 




ABSOLUTE MAXIMUM RATINGS 

Current (Any Terminal) <30mA 

Storage Temperature -65°C to +1 50°C 

Operating Temperature -55°C to +125°C 

Power Dissipation 450mW 


V+-V- < 33V 

V+- Vd < 30V 

Vd-V- < 30V 

Vd-Vs < ±22V 
Vl-V" <33V 

Vl-V|n <30V 

Vl-GND < 20V 

V|n-GND <20V 

Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress 

ratings only, and functional operation of the device at these or any other conditions above those indicated in the operational 
sections of the specifications is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
device reliability. 


(All Leads Soldered to a P.C. Board) 

Derate 6mW/°C Above 70°C 

Lead Temperature (Soldering, 10 sec) 300°C 


ELECTRICAL CHARACTERISTICS (@ 25° c, v+ = +i 5 v, v- = -i 5 v, Vl = +5 V) 



TEST CIRCUITS 

FIG. A FIG. B FIG. C 


ANALOG INPUT 
*10V 

o 



n 


analog input 




-o VouT 



note 1; Some channels are turned on bv high "1" logic inputs and other channels are turned on by low "0" inputs; however 0.8V to 2.4V 
describes the min. range for switching properly. Refer to logic diagrams to see absolute value of logic input required to produce 
"ON" or "OFF" state. 
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Intersil 


SWITCHING STATE DIAGRAMS (Cont.) 

SWITCH STATES 

ARE FOR LOGIC "1" INPUT FLAT PACKAGE (FD-2) 


DPDT 

IHS046 (ros (ON) <760) 



4PST 

IH5047 (ros (ON) <750) 



DUAL SPST 

IH5048 (ros (ON) <3SO) 



DUAL DPST 

IH5049 (ros (ON) <3SO) 





DUAL SPDT 

IH5051 (ros (ON) <350) 



0| 

93 


Oj 


^noA 

1 
















IH5040-IH5051 Family 




APPLICATIONS 


IMPROVED SAMPLE & HOLD 
USING IH5043 



USING THE CMOS SWITCH TO DRIVE 
AN R/2R LADDER NETWORK (2 LEGS) 




t2l 

LOGIC 

STROBE 



DIGITALLY TUNED 
LOW POWER ACTIVE FILTER 
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INTERFACE 


IH5108 

8-Channel Fault Protected 
CMOS Analog Multiplexer 




FEATURES 

• Ultra low leakage— I d(oh) ^ lOOpA 

• Power supply quiescent current less than 1 mA 

• ± 13V analog signal range 

• NoSCRIatchup 

• Break-before*make switching 

• Pin compatibie with DG508, Hi508 and AD7508 

• Ail channels OFF (I|lk^ lOOnA) when power OFF, for 
analog signals up to ±25V 

• Any channel turns OFF (I|lk^ lOOnA) if input exceeds 
supply rails by up to ±25V. Throughput always 
< ± 14V ( ± 15V supplies) 

• TTL and CMOS compatibie binary Address and 
ENabie inputs 


GENERAL DESCRIPTION 

The IH5108 is a dielectrically isolated CMOS monolithic 
analog multiplexer, designed as a plug-in replacement for the 
DG508 and similar devices, but adding fault protection to the 
standard performance. A unique serial MOSFET switch en- 
sures that an OFF channel will remain OFF when the input 
exceeds the supply rails by up to ± 25V, even with the supply 
voltage at zero. Further, an ON channel will be limited to a 
throughput of about 1.5V less than the supply rails, thus 
affording protection to any following circuitry such as op 
amps, D/A converters, etc. Cross talk onto “good” channels 
is also prevented. 

A binary 3-bit address code together with the ENabie input 
allows selection of any one channel or none at all. These 4 
inputs are all TTL compatible for easy logic interface; the 
ENabie input also facilitates MUX expansion and cascading. 
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IH5108 


ABSOLUTE MAXIMUM RATINGS 


V,N(A,EN)toGround -15V to 15V 

Vsor V d to V+ , + 25V, - 40V 

VgOrVotoV- -25V, +40V 

V+ to Ground - ■ -IBV 

VtoGround .----IBV 

Current (Any Terminal) ^mA 



Operating Temperature -55to125°C 

Storage Temperature -65to150'C 

Power Dissipaton (Package)* 1200mW 


*AII leads soldered or welded to PC board. Derate 10mW/°C above 
70-0. 


Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only, and functional opera- 
tion of the device at these or any other conditions above those indicated in the operational sectionsof the specifications is not implied. Exposure to absolute max- 
imum rating conditions for extended periods may affect device reliability. 


ELECTRICAL CHARACTERISTICS V + = 15V, V = -15V, Vg^ = 2.4V, unless otherwise specified. 


CHARACTERISTIC 

MEASURED 

TERMINAL 

NO 

TESTS 

PER 

TEMP 

— 

TYP 

25'’C 

MAX LIMITS 

UNIT 

TEST CONDITIONS 

M SUFFIX 

I/C SUFFIX 

-ss-c 

25'>C 

125'’C 

- 20'’C/ 

O'C 

25'C 

85°C/ 

zee 

S 

w 

1 

T 

C 

H 

•■DSion) 

S to D 

8 

8 

700 

900 

900 

1200 

1200 

1200 



1800 

Q 

Vd = iov, 

Is = - 1.0mA 

Sequence each 
switch on 

500 

900 

900 

1200 

1200 

1200 

1800 

Vn = -10V 
ls= -1.0mA 

Val = 0.8V, 

Van = 2.4 V 

^''DS(on) 

' 


5 


10 



10 


% 

rps(on)max-rDS(on)min 

ArDS(on) = , Vs - ± 10V 

'DS(on)avg. 

's(off) 

S 

8 

0.002 


0.05 

50 


0.1 

50 

nA 

Vs = 10V, Vd= -10V 

Ven=0 

8 

0.002 


0.05 

50 


0.1 

50 

Vs= -10V, Vd = 10V 

iD(otf) 

D 

1 

0.03 


0.1 

100 


0.2 

100 

Vd = iov, Vs= -10V 

1 

0.03 


0.1 

100 


0.2 

100 

Vd= -10V, Vs = 10V 

*D(on) 

D 

8 

0.1 


0.2 

100 


0.4 

100 

Vs(AII) = Vd = 10V 

Sequence each 
switch on 

8 

0.1 


0.2 

100 


0.4 

100 

''s<AII) = Vd= -10V 

Val = 0.8V,Vah = 2.4V 

F 

A 

U 

L 

T 

Is with Power OFF 

S 

8 

1 


100 

- 1000 

50 

50 

5000 

nA 

M* =V‘ =0V, Vs= ±25V, 

Ven = Vo = OV, Aq, Ai , A 2 = OV or 5V 

Is(off) with 
Overvoltage (Note 1) 

S 

8 

1 


2000 

5000 


5000 

5000 

Vs = ± 25V, Vd = + 10V 

Sequence each 
switch 

1 

N 

*EN{on) *A(on) 
or 

■EN{off) U^off) 

Aq, Ai, EN 

4 

.01 


-10 

-30 


-10 

-30 

fA 

VA = 2.4V0r0V 

4 

.01 


10 

30 


10 

30 

VA = 15VorOV 

D 

Y 

N 

A 

M 

1 

C 

ttransition 

D 


0.3 


1 





fS 

See Figure 1 

*open 

D 


0.2 







See Figure 2 

'on(EN) 

D 


0.6 


1.5 





See Figure 3 

toff(EN) 

D 


0.4 


1 





‘on-‘off Break- 
Before-Make 

Delay Settling 

Time 

D 

8 

50 


25 



10 


ns 

Ven = + OV, Aq, Ai , A 2 Strobed 

Vifj = ± 10V, Figure 4 

“OFF” Isolation 

D 


60 


t 





dB 

Ven = 0, Rl = 2000, Cl = 3pF, Vs = 3 VRMS, 
f = 500 KHz 

Cs(off) 

S 


5 







PF 

Vs = 0 

Ven = 0V, 
f = 140 KHz 

to 1 MHz 


D 


25 







Vn = 0 

CDS(off) 

DtoS” 


1 







Vs = 0, Vd = 0 

S 

u 

p 

Supply 

Current 

+ 

V + 

1 

500 

900 

750 

600 


1000 


fA 

All VA,VEN = 0or5V I 

' ! 

- 

V" 

1 

500 

900 

750 

600 


1000 



Note 1. Readings taken 400rns after the overvoltage occurs. 



"w 

Q> 

C 
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FEATURES 

• Super fast break before make switching 
ton 80ns typ, ton 50ns typ (SPST switches) 

• Power suppiy currents iess than VA 

• OFF leakages less than lOOpA @ 25° C 
guaranteed 

• Non-latching with suppiy turn-off 

• Single monolithic CMOS chip 

• Plug-in replacements for IH5040 family and part of 
the DG180 family to upgrade speed and leakage 

• Greater than 1MHz toggle rate 

• Switches greater than 20Vp-p signals with 
±15V supplies 

• T^L, CMOS direct compatibility 


IH5140 Family 
High Level CMOS 
Analog Gates 

GENERAL DESCRIPTION 

The IH5140 Family of CMOS monolithic switches util- 
izes Intersil’s latch-free junction isolated processing to 
build the fastest switches now available. These switches 
can be toggled at a rate of greater than 1 MHz with super 
fast ton times (80ns typical) and faster toff times (50ns 
typical), guaranteeing break before make switching. 
This family of switches therefore combines the spe^ 
of the hybrid FET DG 180 Family with the reliability and 
low power consumption of a monolithic CMOS con- 
struction. 

OFF leakages are guaranteed to be less than 100pA at 
25° C. No quiescent power is dissipated in either the ON 
or the OFF state of the switch. Maximum power supply 
current is ljuA from any supply and typical quiescent 
currents are in the lOnA range which makes these 
devices ideal for portable equipment and military 
applications. 

The IH5140 Family is completely compatible with TTL 
(5V) logic, TTL open collector logic and CMOS logic 
gates. It is pin compatible with Intersil’s IH5040 Family 
and part of the DG180/190 Family as shown in the 
switching state diagrams. 


ORDERING INFORMATION 


Ordtr 

Part Nunber 

Fuflctlsn 

Package 

Tanparatura 

Range 

IH5140 MJE 

SPST 

16 Pin CERDtP 

-55' C to 125° C 

IH‘i14n CJE 

SPST 

16 Pin CERDIP 

O'CtoTO'C 

IH5146 CPE 

SPST 

16 Pin Plastic DIP 

O'CtoTO'C 

IH5ian MFR 

SPST 

14 Pin Flat Pack 

-55' C to 125' C 

IH5141 MJE 

Dual SPST 

16 Pin CERDIP 

-55°C to 125'C 

IH5141 CJE 

Dual SPST 

16 Pin CERDIP 

O'CtoTO'C 

IH5141 CPE 

Dual SPST 

16 Pin Rastic DIP 

O'C to TO'C 

IH5141 MFD 

Dual SPST 

14 Rn Flat Pack 

-55'C to 125'C 

IH5141 CTW 

Dual SPST 

TO-100 

O'CtoTO'C 

IH5141 MTW 

Dual SPST 

TO-100 

-55° C to 125' C 

IH5142 MJE 

SPDT 

16 Pin CERDIP 

-55'C to 125'C 

IH5142CJE 

SPOT 

16 Pin CERDIP 

O'CtoTO'C 

IH5142 CPE 

SPDT 

16 Rn Plastic DIP 

O'CtoTO'C 

IH5142 MFD 

SPDT 

14 Rn Flat Pack 

-55'C to 125“ C 

IH5142 CTW 

SPOT 

TO-100 

O'CtoTO'C 

IH5142 MTW 

SPDT 

TO-100 

-55'C to 125'C 

IH5143 MJE 

Dual SPDT 

16 Pin CERDIP 

-55'C to 125'C 

IH5143 CJE 

Dual SPOT 

16 Pin CERDIP 

O'CtoTO'C 

IH5143 CPE 

Dual SPOT 

16 Pin Plastic DIP 

O'CtoTO'C 

IH5143 MFD 

Dual SPOT 

14 Pin Flat Pack 

-55'C to 125°C 

IH5144 MJE 

DPST 

16 Rn CERDIP 

-55'C to 125° C 

1H5144 CJE 

DPST 

16 Pin CERDIP 

O'C to TO'C 

IH5144 CPE 

DPST 

16 Pin Rastic DIP 

O'CtoTO'C 

IH5144 MFD 

DPST 

14 Pin Flat Pack 

-55'C to 125'C 

IH5144 CTW 

DPST 

TO- 100 

O'CtoTO'C 

IH5144 MTW 

DPST 

TO- 100 

-55°Cto ia°C 

IHS145 MJE 

Dual DPST 

16 Pin CERDIP 

-55'C to 125'C 

IH5145 CJE 

Dual DPST 

16 Pin CERDIP 

O'CtoTO'C 

IH5145 CPE 

Dual DPST 

16 Rn Plastic DIP 

O'CtoTO'C 

IH5145 MFD 

Dual DPST 

14 Pin Flat Pack 

-55'C to 125'C 


Note; 

1. Ceramic (side braze) devices also available; consult factory. 

2. MIL temp range parts also available with MIL-STD-683 processing. 


FUNCTIONAL DIAGRAM 


V* 
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IH5040-IH5051 Family 


APPLICATIONS 


IMPROVED SAMPLE & HOLD 
USING IH5043 



USING THE CMOS SWITCH TO DRIVE 
AN R/2R LADDER NETWORK (2 LEGS) 


EXAMPLE: If -V^naLOG ' “lOVDC and +VanalOG - ^^OVDC 
than Ladder Legs are switched between tIOVDC, depending upon state 
of Logic Strobe. 


R 

iTC.<— V*A- 




T^L 

Locrc 

STROBE 



t2l 

LOGIC 

STROBE 


DIGITALLY TUNED 
LOW POWER ACTIVE FILTER 



Constant gain, constant Q, variable frequency filter which 
provides simultaneous Lowpass, Bandpass, and Highpass 
outputs. With the component values shown, center frequency 
will be 23SHz and 23.5Hz for high and low logic inputs 
respectively, Q * 100, and Gain = 100. 


fn • Center Frequency = 


2ffRC 
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INTERFACE 


IH5108 

8>Channel Fault Protected 
CMOS Analog Multiplexer 




FEATURES 

• Ultra low leakage— lD(off)^ 100pA 

• Power supply quiescent current less than 1mA 

• ± 13V analog signal range 

• No SCR latchup 

• Break-before-make switching 

• Pin compatible with DG508, HI508 and AD7508 

• All channels OFF (I|lk^ lOOnA) when power OFF, for 
analog signals up to ± 25V 

• Any channel turns OFF (I|lk^ lOOnA) if input exceeds 
supply rails by up to ±25V. Throughput always 
< ± 14V ( ± 15V supplies) 

• TTL and CMOS compatible binary Address and 
ENable inputs 


GENERAL DESCRIPTION 

The IM5108 is a dielectrically isolated CMOS monolithic 
analog multiplexer, designed as a plug-in replacement for the 
DG508 and similar devices, but adding fault protection to the 
standard performance. A unique serial MOSFET switch en- 
sures that an OFF channel will remain OFF when the input 
exceeds the supply rails by up to ± 25V, even with the supply 
voltage at zero. Further, an ON channel will be limited to a 
throughput of about 1.5V less than the supply rails, thus 
affording protection to any following circuitry such as op 
amps, D/A converters, etc. Cross talk onto “good” channels 
is also prevented. 

A binary 3-bit address code together with the ENable input 
allows selection of any one channel or none at all. These 4 
inputs are all TTL compatible for easy logic interface; the 
ENable input also facilitates MUX expansion and cascading. 
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IH5140-IH5145 Family 



ABSOLUTE MAXIMUM RATINGS 

Current (Any Terminal) <30 mA 

Storage Temperature -65° C to +150" C 

Operating Temperature -55°C to +125°C 

Power Dissipation 450 mW 

(All Leads Soldered to a P.C. Board) 

Derate 6 mW/°C Above 70° C 

Lead Temperature (Soldering iu sec.) .. 300°C 


V-V- 

<33V 

V— Vd 

<30V 

Vd-V" 

<30V 

Vd— V s 

<±22V 

Vl— V- 

<33V 

Vl-Vin 

<30V 

Vl 

<20V 

ViN 

<20V 


NOTE: Stresses above those listed under 
Absolute Maximunn Ratings may cause 
permanent damage to the device. 
These are stress ratings only, and func- 
tional operation of the device at these 
or any other conditions above those 
indicated in the operational sections of 
the specifications is not implied. Expo- 
sure to absolute maximum rating con- 
ditions for extended periods may affect 
device reliability. 


ELECTRICAL CHARACTERISTICS (@ 25°C, V+ = +15V. V" = -^15V, Vu = +5V) 



MIN7MAX. LIMITS 




MILITARY 

COMMERCIAL 



SYMBOL 

CHARACTERISTIC 

-55° C 

+25° C 

+125° C 

0 

+25° C 

+70° C 

UNITS 

TEST CONDITIONS 

•iNH 

Input Logic Current 

- 1 

1 

1 

1 

1 

1 

pA 

ViN = 2.4 V Note 1 

l|NL 

Input Logic Current 

1 

1 

1 

1 

1 

1 

pA 

ViN = 0.8 V Note 1 

>■08(00) 

Drain— Source On 
Resistance 

50 

50 

75 

75 

75 

100 

n 

Is = -10 mA 

Vanalog = -10 V to +10 V 

4rDS(on) 

Channel to Channel 
rDSfon) Match 


25 

(typ) 



30 

(typ) 


n 


Vanalog 

Min. Analog Signal 
Handling Capability 


±11 



±10 


V 


iD(oft)'*' 

Switch OFF Leakage 

0.1 

0.1 

20 

0.5 

0.5 

20 

nA 

Vd = +10 V, Vs = -10 V. 

•s(off) 

Current 

0.1 

0.1 

20 

0.5 

0.5 

20 


Vd = -10V, Vs = +10 V 

loion)'*' 

Switch On Leakage 

0.2 

0.2 

40 

1 

1 

40 

nA 

Vd = Vs = -10 V to +10 V 

Is(on) 

Current 









^on 

Switch “ON” Time 

See switching time specifications and timing diagrams. 


toff 

Switch “OFF” Time 









Q(inj.) 

Charge Injection 


100 



150 


pC 

See Fig. 4, Note 2 

OIRR 

Min. Off Isolation 
Rejection Ratio 


54 



50 


dB 

f = 1 MHz, Rl = lOOn, Cu < 5 pF 
See Fig. 5, Note 2 

1 

-I- Power Supply 
Quiescent Current 

1.0 

1.0 

10.0 

10 

10 

100 

pA 


|- 

- Power Supply 
Quiescent Current 

1.0 

4 

1.0 

10.0 

10 

10 

100 

pA 

V* = +15 V. V- =-15 V, 

Vl = +5 V 

II 

-i-5 V Supply 
Quiescent Current 

1.0 

1.0 

10.0 

10 

10 

100 

mA 

See Fig. 6 

Igno 

Gnd Supply 
Quiescent Current 

1.0 

1.0 

10.0 

10 

10 

100 

pA 


CCRR 

Min. Channel to 
Channel Cross 
Coupling Rejection 
Ratio 


54 



50 


dB 

One Channel Off; Any Other 
Channel Switches 

See Fig. 7, Note 2 


Note: 1. Some channels are turned on by high (1) logic inputs and other channels are turned on by low (0) inputs; however 0.8V to 
2.4V describes the min. range for switching properly. Refer to logic diagrams to find logical value of logic input required 
to produce ON or OFF state. 

2. Charge injection, OFF isolation, and Channel to Channel isolation are only sample tested in production. 


UJ 

o 

< 

u. 

cc 
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rss 


FLATPACK(FD-2) 


DIP (JE, PE) 
(DG191 EQUIVALENT) 


Vl V 



IH5143(rDS(on) <75n) 

FLATPACK (FD-2) DIP (JE, PE) 

{DG185 EQUIVALENT) 



IH5145 (roslon) < 75n) 
























DG200IIH5200 

CMOS Dual SPST 
Analog Switches 


FEATURES 

• Switches Greater Than 28Vpp Signals With ± 1SV 
Supplies 

• Break'Before-Make Switching tgff 250 nsec, ton 
700nsec Typical 

• T^L, DTL, CMOS, PMOS Compatible 

• Non-Latching With Supply Turn-Off 

• Complete Monolithic Construction 

• Industry Standard (DG200) 

• Improved Performance Version (IH5200) 


GENERAL DESCRIPTION 

The DG200/IH5200 solid state analog gates are designed us- 
ing an improved, high voltage CMOS monolithic technology. 
They provide ease-of-use and performance advantages not 
previously available from solid state switches. Destructive 
latch-up of solid state analog gates has been eliminated by 
INTERSIL’S CMOS technology. 

The DG2CX) is completely spec and pin-out compatible with 
the industry standard device, while the IH5200 offers 
significantly enhanced specifications with respect to ON 
and OFF leakage currents, switching times, and supply cur- 
rent. 



SCHEMATIC DIAGRAM (V 2 DG200/IH5200) 



ORDERING INFORMATION 


INDUSTRY 

STANDARD 

PART 

IMPROVED 

SPEC 

DEVICE 

PACKAGE 

TEMPERATURE 

RANGE 

DG200AA 

IH5200MTW 

10-Pln 

Metal Can 

-55 to -1-125*0 

DG200AK 

IH5200MJD 

14-Pin CERDIP 

-55 to -1-125*0 

DG200AL 

IH5200MFD 

14-Pin Flat Pak 

-55 to ■n;»*C 

OG200BA 

IH5200ITW 

10-Pin 

Metal Can 

-25 to -f85*C 

DQ200BK 

IH5200IJD 

■|4-Pin CERDIP 

-25 to -l-S5®C 

DG200BL 

IH5200IFD 

14-Pin Flat Pak 

-25 to -i-S5*C- 

DG200CJ 



IH5200CPD 

14-Pin 

Epoxy DIP 

Oto -l-70*C 


PIN CONFIGURATIONS 

CERDIP & EPOXY 
DUAL-IN-LINE PACKAGE 

(outline dwgs JD, PO) 


METAL CAN PACKAGE 

(outline dwg TO-100) 

V (SUBSTRATE AND CASE) 



FLAT PACKAGE 

(outline dwg FD-2) 
1 M 



SWITCH STATES ARE FOR LOGIC 
T- IMPOT (POSinVE LOGIC) 
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FEATURES 

• Ultra low leakage— lD(off)^100pA 

• Power supply quiescent current less than 1;tA 

• ± 13V analog signal range 

• No SCR latchup 

• Break-before-make switching 

• TTL and CMOS compatible strobe control 

• Pin compatible with HI509, DG509 and AD7509 

• All channels OFF (I|lk^ lOOnA) when power OFF, for 
analog signals up to ± 25V 

• Any channel turns OFF Oilk^ lOOn^^ if input exceeds 
supply rails by up to ±25V. Throughput always 
< ± 14V ( ± 15V supplies) 

• TTL and CMOS compatible binary Address and 
ENable inputs 


IH5208 

4-Channel Differential 
Fault Protected 
CMOS Analog Multiplexer 

GENERAL DESCRIPTION 

The iH5208 is a dielectrically isolated CMOS monolithic 
analog multiplexer, designed as a plug-ln replacement for the 
DG509 and similar devices, but adding fault protection to the 
standard performance. A unique serial MOSFET switch en- 
sures that an OFF channel will remain OFF when the input 
exceeds the supply rails by up to ± 25V, even with the supply 
voltage at zero. Further, an ON channel will be limited to a 
throughput of about 1.5V less than the supply rails, thus 
affording protection to any following circuitry such as op 
amps, D/A converters, etc. Cross talk onto “good” channels 
is also prevented. 

A binary 2-bit address code together with the ENable input 
allows selection of any channel pair or none at all. These 3 
inputs are all TTL compatible for easy logic interface; the 
ENable input also facilitates MUX expansion and cascading. 


FUNCTIONAL DIAGRAM 


DECODE TRUTH TABLE 



Ai 

Ao 

EN 

ON 

SWITCH 

PAIR 

X 

X 

0 

NONE 

0 

0 

1 

1a, 1b 

0 

1 

1 

2a, 2b 

1 

0 

1 

3a, 3b 

1 

1 

1 

4a, 4b 


Ao, Ai,EN 

Logic “1” = Vah a2.4V 
Logic “0” = Val^O.SV 


PIN CONFIGURATION (outline dwg JE, PE) 


ADDRESS DECODE 
10F4 


A A A 

Ao A| EN 


2 LINE BINARY ADDRESS INPUTS 
(0 0)ANDEN = 1 

ABOVE EXAMPLE SHOWS CHANNELS la AND 1b ON 



ORDERING INFORMATION 


PART NUMBER 

TEMPERATURE RANGE 

PACKAGE 

tH5208MJE 

-55’CtO -1-125‘C 

16 pin CERDIP 

IH5208IJE 

-20*Cto -f85*C 

16 pin CERDIP 

IH5208CPE 

O'C to 70*C 

16 pin plastic DIP 


OAOO 
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IH5341 

CMOS Monolithic 
RFIVideo Switch 



FEATURES 


GENERAL DESCRIPTION 



''ds(on)< 750, flat from DC to 100MHz (< 3dB) 
“OFF” isolation >60dB @ 10MHz 
Cross coupling isolation >60dB @ 10MHz 
Directly compatible with TTL, CMOS 
Wide operating power supply range 
Power supply current < 1^ 
“Break-before-Make” switching 
Fast switching (80ns/l50ns typ) 


ORDERING INFORMATION 


PART 

NUMBER 

TEMPERATURE 

RANGE 

PACKAGE 

IH5341CPD 

oto -i-Tcyc 

14-Pin DIP 

IH5341ITW 

-20°Cto -i-85°C 

TO-100 

IH5341MTW 

-55°Cto -H25°C 

TO-100 


The IH5341 is a dual SPST, CMOS monolithic switch which 
uses a “Series/Shunt” (“T” switch) configuration to obtain 
high “OFF” isolation while maintaining good frequency 
response in the “ON” condition. 

Construction of remote and portable video equipment with 
extended battery life is facilitated by the extremely low 
current requirements. Switching speeds are typical 
ton = 150ns and toff = 80ns, and guaranteed “Break-before- 
Make” switching. 

Switch “ON" resistance is typically 400-500 with ±15V 
power supplies, increasing to typically 1750 for ±5V sup- 
plies. The devices are available in TO-100 and 14-pin epoxy 
DIP packages. 


FUNCTIONAL DIAGRAM 


PIN CONFIGURATIONS 


Circuit of Switch Channei 
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TOP VIEW 
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TOP VIEW 
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IH5341 ^DIMHi^Di 

ABSOLUTE MAXIMUM RATINGS 


Supply Voltages and V “ ± 1 7 V 

Current in any Terminal 50mA 

Analog Input Voltage V^toV" 

Operating Temperature 

(M Version) -55°Cto +125‘“C 

(I Version) -20°Cto +85°C 

(C Version) Oto +70‘'C 


Storage Temperature -65°Cto +160°C 

Power Dissipation 250mW 

Derate above 25 °C @ 7.5mW/°C 

Logic Control Voltage. V‘^toV“ 

VoltageonPinlO V'toV” 

Lead Temperature (soldering, 10 seconds) 300°C 


Stresses above those listed under ‘‘Absolute Maximum Ratings" may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of the specifica- 
tions is not implied. Exposure to absolute maximum rating conditions' for extended periods may affect device reliability. 


DC ELECTRICAL CHARACTERISTICS v" = + 15V, Vl= +5V, V~ = - 15V, Ta = 25°C unless otherwise specified. 


PARAMETER 

SYMBOL 

CONDITIONS 

TYP 

M GRADE DEVICE 

l/C GRADE DEVICE 

UNITS 

-55"C 

+ 25®C 

+ 125*C 

-20IVC 

+ 25*C 

+85/ 

+ 70°C 

Supply Voltage 











Ranges 











Positive Supply 

V + 


4.5>16 


5 to 15 



5 to 15 



Logic Supply 

Vl 

(Note 3) 

4.5>V + 


5toV + 



5toV + 


V 

Negative Supply 

V- 


-4> -16 


-5 to -15 



-5to -15 



Switch “ON" 


Vo-SVto +5V 


75 

75 

100 

75 

75 

100 


Resistance 

*’ds(on) 

Is = 10mA, V|N = 2.4V 









(Note 4) 


Vo -15V to +15V 


125 

125 

175 

150 

150 

175 


Switch “ON” 

*’ds(on) 

V+=Vl = 5V, V|n = 3V 


250 

250 

350 

300 , 

300 

350 

0 

Resistance 


V-=5V, Vd= ±5V 









On Resistance 


Ig = 10mA, Vo = ± 5V 

5 ' 








Match 











Switch “OFF” 

*0(0(1) 

Vs/o= +5Vto -5V 


0.1 

0.1 

20 

0.5 

0.5 

20 


Leakage 

or 

V|n=0.8V 









(Notes 2 and 4) 

ls(off) 

Vs(D= + 14 V to -14 V 


0.2 

0.2 

50 

1.0 

1.0 

100 

nA 

Switch “ON” 

lrVDn)_ 

Vn= +5Vor -5V 


0.3 

0.3 

50 

1.0 

1.0 

40 

Leakage 

+ 

V|N = 2.4V 










*S(on) 

Vd= +14V to -14 V 


0.6 

0.5 

iOO 

,.u 

1.0 

1GG 


Input Logic 

*IN 

Vin>2.4V or<0 


1 

1 

10 

1 

1 

10 


Current 











Positive Supply 

.. .|...+ 

V,N=0Vor +5V 

- 

1 

1 - 

10 

1 

1 

10 


Quiescent Current 











Negative Supply 

i- 

V|N=0Vor +5V 


1 

1 

10 

1 

1 

10 

Quiescent Current 











Logic Supply 

II 

V|N=0Vor +5V 


1 

1 

10 

1 

1 

10 


Quiescent Current 












Note 1: Typical values are not tested In production. They are given as a design aid only. 

Note 2: Positive and negative voltages applied to opposite sides of switch, in both directions successively. 

Note 3: These are the operating voltages at which the other parameters are tested, and are not directly tested. 

Note 4: The logic inputs are either greater than or equal to 2.4V or less than or equal to 0.8V, as required, for this test. 
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IH6108 

8-Channel CMOS 
Analog Multiplexer 




FEATURES 

• Ultra Low Leakage — io(off) < lOOpA 

• rDS(on) < 400 ohms over full signal and temperature 
range 

• Power supply quiescent current less than IOOmA 

• ±14V analog signal range 

• No SCR latchup 

• Break-before-make switching 

• Binary Address control (3 Address inputs control 8 
channels) 

• TTL and CMOS compatible strobe control 

• Pin compatible with DG508, HI-508 & AD7508 


GENERAL DESCRIPTION 

The IH6108 is a CMOS monolithic, one of 8 multiplexer. The 
part is a plug-in replacement for the DG508. Three line binary 
decoding is used so that the 8 channels can be controlled by 
3 Address inputs; additionally a fourth input is provided to 
use as a system enable. When the ENable input is high (5V) 
the channels are sequenced by the 3 line Address inputs, and 
when low (OV) all channels are off. The 3 Address inputs are 
controlled by TTL logic or CMOS logic elements, a “0” cor- 
responding to any voltage greater than 2.4V. Note that the 
ENable input (EN) must be taken to 5V to enable the system 
and less than 0.8V to disable the system. 


FUNCTIONAL DIAGRAM 


DECODE TRUTH TABLE 


Si o o-^o- 

S 2 O 0-^0- 

S3O o-^o- 

S40 — cr^ 0 - 


VOUT 



3 LINE BINARY ADDRESS INPUTS 
(1 0 1)ANDEN(§5V 

ABOVE EXAMPLE SHOWS CHANNEL 6 TURNED ON 


As 

Ai 

Ao 

EN 

ON SWITCH 

X 

X 

X 
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NONE 

0 

0 

0 

1 

1 

0 

0 

1 

1 

2 

0 

1 

0 

1 

3 

0 

1 

1 

1 

4 

1 

0 

0 

1 

5 

1 

0 

1 

1 
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1 

1 

0 

1 

7 

1 

1 

1 

1 

8 


Ao, Ai , As 

Logic “1” = Vah ^ 2.4V Venh S 4.5V 
Logic "0" = Val < 0.8V 


PIN CONFIGURATION 



ORDERING INFORMATION 

Ceramic package available as 
special order only (IH6108MDE/CDE) 


PART NUMBER 

TEMPERATURE RANGE 

PACKAGE 

IH6108MJE 

-SS^C to -l-126‘’C 

tepInCERDIP 

IH6108CJE 

0°C to 70^ C 

16 pin CERDiP 

IH6108CPE 

0°Cto 70“ C 

16 pin plastic DIP 
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IH6108 



ABSOLUTE MAXIMUM RATINGS 


VlN (A, EN) to Ground -ISV to 15V 

Vs or Vd to V^ 0, -32V 

Vs or Vd to V~ 0, 32V 

V^ to Ground 16V 

V“ to Ground -16V 

Current (Any Terminal) 30 mA 


Current (Analog Source or Drain) 20 mA 

Operating Temperature -55 to 125°C 

Storage Temperature -65to150°C 

Lead Temp (Soldering, 10 sec) 300°C 

Power Dissipation (Package)’ 1200 mW 


'All leads soldered or welded to PC board. Derate 10 mW/® C above 
70° C. 


Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only, and functional operation of 
the device at these or any other conditions above those indicated in the operational sections of the specifications is not implied. Exposure to absolute maximum 
rating conditions for extended periods mav affect device reliability. 


ELECTRICAL CHARACTERISTICS v^ = 15V, V~ = -15V, Ven = +5V (Note 1), Ground = 0V, unless otherwise specified. 


CHARACTERISTIC 

MEASURED 

TERMINAL 

NO 

TESTS 

PER 

TEMP 

TYP 

25° C 

MAX LIMITS 

UNIT 

TEST CONDITIONS 

M SUFFIX 

C SUFFIX 

55° C 

25° C 

125°C 

o°c 

25° C 

70° C 

S 

w 

1 

T 

C 

H 

ros(ON) 

S to D 

8 

180 

300 

300 

400 

350 

350 

450 

11 

Vd = 10V, Is = -1.0mA 

Sequence each switch on 

8 

150 

300 

300 

400 

350 

350 

450 

Vd=-10V, Is = -1.0mA 

Val = 0.8V, Vah = 2.4V 

irosiON) 



20 







% 

rDS(on)max “ rDS(on)min 

Arpsioii) rpsiontavg 

IS(OFF) 

S 

8 

0.002 


0.05 

50 


0.1 

50 

nA 

Vs = 10V, Vp = -iov 

Ven = 0 

8 

0.002 


0.05 

50 


0.1 

50 

Vs = -10V, Vd = 10V 

Id(OFF) 

D 

1 

0.03 


0.1 

. 100 


0.2 

100 

Vd = 10V, Vs = -10V 

1 

0.03 


0.1 

100 


0.2 

100 

Vd = -10V, Vs = 10V 

Id(ON) 

D 

8 

0.1 


0.2 

100 


0.4 

100 

Vs(Aii) = Vd = 10V 

Sequence each switch on 
Val = 0.8V, Vah = 2.4V 

8 

0.1 


0.2 

100 


0.4 

100 

VS(AII) = Vd = -10V 

1 

N 

P 

U 

T 

IaN(ON) or lA(on) 
IaN(OFF) lA(off) 

Ao, Ai or A 2 
Inputs 

3 

.01 


-10 

-30 


-10 

-30 

mA 

Va = 2.4V or OV 

3 

.01 


10 

30 


10 

30 

Va = 15V orOV 

Ia 

Ao Ai 

A2 

3 



-10 

-30 


-10 

-30 

1 

Ven = 5V 

All Va = 0 (Address pins) 

EN 

1 



-10 

-30 


-10 

-30 


Ven = 0 

D 

Y 

N 

A 

M 

1 

C 

ttransition 

D 


0.3 


1 





AS 

See Fig. 1 

to pen 

D 


0.2 







See Fig. 2 

ton(EN) 

D 


0.6 


1.5 





See Fig. 3 

toft(EN) 

D 


0.4 


1 





"OFF” Isolation 

D 


60 







dB 

Ven = 0, Rl = 200n, Cl = 3pF, Vs = 3 VRMS, 
f = 500 kHz 

Cs(off) 

S 


5 








Vs=0 

Ven = OV. f = 140 kHz to 

1 MHz 

Cd(off) 

D 


25 







PF 

Vd = 0 

CDS(off) 

DtoS 


1 








Vs = 0, Vd = 0 

5 

U 

F 

P 

L 

Y 

Supply 

Current 

1 

w 

V + 

1 

40 


200 



100G 



Ven = 5V 

All VA = 0or5V 

rn 

v~ 

1 

? 


100 



1000 


Standby 

Current 

l~T 

LLj 

V ■ 

1 

1 


100 



1000 


fA 

Ven = 0 

_ 

V- 

1 

1 


100 



1000 



NOTE 1: See Enable Input Strobing Levels, Section 1. 



ON^ , !-•— S8 0N— (■♦-S1 ON— S8 ON— ► 



Figure 1. ttransition Switching Test 
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IH6116 

16-Channel 
CMOS Analog Multiplexer 


FEATURES 

• Pin compatible with OG506, HI-506 & AD7506 

• Ultra Low Leakage — iD(off) ^ 100pA 

• ±1 1 analog signal range 

• rDS(on) <700 ohms over full signal and temperature 
range 

• Break-before-make switching 

• TTL and CMOS compatible Address control 

• Binary Address control (4 Address inputs control 16 
channels) 

• Two tier submultiplexing to facilitate expandability 

• Power supply quiescent current less than lOOjuA 

• No SCR latchup 


GENERAL DESCRIPTION 

The IH6116 is a CMOS monolithic, one of 16 multiplexer. The 
part is a plug-in replacement for the DG506. Four line binary 
decoding is used so that the 16 channels can be controlled by 
4 Address inputs; additionally a fifth input is provided to use 
as system enable. When the ENable input is high (5V) the 
channeis are sequenced by the 4 line Address inputs, and 
when low (OV), all channels are off. The 4 Address inputs are 
controlled by TTL logic or CMOS logic elements with a “0” 
corresponding to any voltage less than 0.8V and a “1” cor- 
responding to any voltage greater than 3.0V. Note that the 
ENable input must be taken to 5V to enable the system and 
less than 0,8V to disable the system. 


FUNCTIONAL DIAGRAM 


DECODE TRUTH TABLE 





CONTROLLING BOTH 
TIERS OF MUXING 


ADDRESS DECODE 

1 of 16 

ENABLE 1 

1 of 4 1 

A 

i < 

•0 ^ 

n 

Li A 

n 

.2 A 

[ ] 
13 El 

) 

N 


4 LINE BINARY ADDRESS INPUTS 
(0 0 0 IjANDENtfxSV 

ABOVE EXAMPLE SHOWS CHANNEL 9 TURNED ON 


VOUT(D) 


As 

A2 

Ai 

Ao 

EN 

ON SWITCH 

X 
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X 

X 
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NONE 

0 

0 

0 

0 

1 

1 

0 

0 

0 

1 

1 

2 

0 

0 

1 

0 

1 

3 

0 

0 

1 

1 

1 
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0 

1 

0 

0 

1 
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0 

1 

0 

1 

1 

6 

0 

1 

1 

0 

1 
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0 

1 

1 

1 

1 

8 

1 

0 

0 

0 

1 

9 

1 

0 

0 

1 

1 

10 

1 

0 

1 

0 

1 

11 

1 

0 

1 

1 

1 

12 

1 

1 

0 

0 

1 

13 

1 

1 

0 

1 

1 

14 

1 

1 

1 

0 

1 

15 

1 

1 

1 

1 

1 

16 


Logic “1" = Vah ^ 3.0V VenhS4.5V 
Loqic “0" = Val :£ 0.8V 


PIN CONFIGURATION 


v+d 


3) D(Vout) 

NC d 


^ V 

NC d 


^ S8 

S16 [T 


SJS7 

S1S[T 


MjSS 

S14 [6 


^S5 

S13 [T 


3|S4 

S12 d 


15 S3 

S11 [T 


^S2 

S10 Qo 


in SI 

S9 [l? 


iSen 

GNDin 


g Ao 

NC [« 


jD Ai 

A3[u 


11*2 


TOP VIEW 

COMMON TO SUBSTRATE 


ORDERING INFORMATION 

Ceramic package available as 
special order only (IH6116MDI./CDI) 


PART NUMBER 

TEMPERATURE RANGE 

PACKAGE 

IH6116MJI 

-55°Cto-H125°C 

28 pin CERDIP 

IH6116CJi 

0°C to 70’ C 

28 pin CERDIP 

IH6116CPI 

O’C to 70’C 

28 pin Plastic DIP 
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IH6116 



ABSOLUTE MAXIMUM RATINGS 

ViN (A, EN) to Ground -15V to 15V 

VsorVotoV^ 0.-32V 

VsorVotoV" 0,32V 

V^ to Ground — 16V 

V“ to Ground -16V 

Current (Any Terminal) 30 mA 


Current (Analog Source or Drain) 20 mA 

Operating Temperature -55to125°C 

StorageTemperature -65to150®C 

LeadTemperature(Soldering,10secs) 300‘’C 

Power Dissipation (Package)* 1200mW 


*AII leads soldered or welded to PC board. Derate 10 mW/°C above 
70“ C. 


Stresses above those listed under Absolute Maximum Ratings may cause permanentdamage to the device. These are stress ratings only, and functional operation of 
the device at these or any other conditions above those indicated in the operational sections of the specifications is not implied. Exposure to absolute maximum 
rating conditions for extended periods may affect device reliability. 


ELECTRICAL CHARACTERISTICS v^ = 15V, V = - 15V, Ven = + 5V (Note 1), Ground = OV, unless otherwise specified. 


CHARACTERISTIC 

MEASURED 

TERMINAL 

NO 

TESTS 

PER 

TEMP 

TYP 

MAX LIMITS 

UNIT 

TEST CONDITIONS 

25° C 

M SUFFIX 

C SUFFIX 

-55° C 

25° C 

125° C 

0°C 

25°C 

70° C 

S 

w 

1 

T 

C 

H 

rDS(ON) 

Sto D 

16 

480 

600 

600 

700 

650 

650 

750 

n 

Vd = 10V, Is = -10mA 

Sequence each switch on 

^16 

300 

600 

600 

700 

650 

650 

750 

Vd = -10V, Is = 10mA 

Val = 0.8V, Vah = 3V 

ArDS(ON) 



20 







% 

, rDS(on)max rDS(on)min 

ArDS(on) = ^ vs = ±10V 

rDS(on)avg. 

IS(OFF) 

S 

16 

0.01 


0.1 

50 


0.2 

50 

nA 

Vs = 10V, Vd = -iov 

Ven = 0 

16 

0.01 


0.1 

50 


0.2 

50 

Vs = -10V, Vd = 10V 

Id(OFF) 

D 

T 

0.1 


0.2 

100 


0.4 

100 

Vd= 10V, Vs = -10V 

1 

0.1 


0.2 

100 


0.4 

100 

Vd = -10V, Vs = 10V 

ID(ON) 

D 

16 

0.1 


0,2 

100 


0.4 

100 

Vs(Aii) = Vd = 10V 

Sequence each switch on 

16 

0.1 


0.2 

100 


0.4 

100 

VsiAii) = Vd = -10V 

■ Val = 0,8V, Vah = 3V 

1 

N 

P 

U 

i 

lA(on) or 
lA(off) 

Ao Ai 

Aa As 

4 

.01 


-10 

-30 


-10 

-30 

mA 

Va = 3.0V 

4 

,01 


10 

30 


10 

30 

Va= 15V 

)A 

4 



-10 

-30 


-10 

-30 

Ven = 5V 

All Va = 0 

EN 

1 



-10 

-30 


-10 

-30 

< 

Z 

II 

o 

D 

Y 

N 

A 

M 

1 

C 

ttrans 

D 


0.6 


1 





JUS 

See Fig. 1 

topen 

D 


0.2 







See Fig. 2 

tEN(on) 

D 


0.8 


1.5 





See Fig. 3 

tEN(off) 

D 


0.3 


1 





"OFF” Isolation 

D 


60 







dB 

Ven = 0, Rl = 200n, Cl = 3pF, Vs = 3 VRMS, 
f = 500 kHz 

CslOFB 

S 


5 







PF 

o 

II 

CO 

> 

VEN = 0,f = 140kHz to 

1 MHz 

Cd(OFF) 

D 


40 







< 

o 

11 

o 

Cds(OFF) 

D to S 


1 







Vs = 0, Vd = 0 

S 

y 

p 

L 

Y 

Supply 

Current 


V" 

1 

55 


200 



1000 


fiA 

'< 

Z 

II 

< 

Aii u\ 3V 


V- 

1 

2 


100 



1000 


Standby 

Current 

rr 

V+ I 1 

1 


100 



1000 


< 

z 

II 

o 


V- i 1 

1 


100 



1000 



NOTE 1; See Section V. Enable Input Strobing Levels. 
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IH6208 

4-Channel Differential 
CMOS Analog Multiplexer 


FEATURES 

• Ultra low leakage — lo(off) ^ 100pA 

• ros(on) < 400 ohms over full signal and temperature 
range 

• Power supply quiescent current less than lOOjuA 

• ±14V analog signal range 

• No SCR latch up 

• Break-before-make switching 

• Binary Address control (2 Address inputs control 2 
out of 8 channels) 

• TTL and CMOS compatible Address control 

• Pin compatible with HI509, DG509 & AD7509 


GENERAL DESCRIPTION 

The IH6208 is a monolithic 2 of 8 CMOS multiplexer. The part 
is a plug-in replacement for the DG509. Two line binary decod- 
ing is used so that the 8 channels can be controlled in pairs 
by the binary inputs; additionally a third input is provided to 
use as a system enable. When the ENable input is high (5V) 
the channels are sequenced by the 2 line binary inputs, and 
when low (OV) all channels are off. The 2 Address inputs are 
controlled by TTL logic or CMOS logic elements with a “0” 
corresponding to any voltage less than 0.8V and a “1” corre- 
sponding to any voltage greater than 2.4V. Note that the 
ENable input must be taken to 5V to enable the system, and 
less than 0.8V to disable the system. 



OT 

1m. 

0 

+-• 
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IH6216 

8-Channel Differential 
CMOS Analog Multiplexer 


FEATURES 

• Pin compatible with HI507, DG507 & AD7S07 

• ± 11V analog signal range 

• rDS(on) < 700 ohms over full signal and temperature 
range 

• Break-before-make switching 

• TTL and CMOS compatible Address control 

• Binary Address control (3 Address inputs control 2 
out of 16 channels) 

• Two tier submultipiexing to facilitate expandability 

• Power supply quiescent current less than 100 m A 

• No SCR latch up 

• Very low leakage iD(off) ^ lOOpA 


GENERAL DESCRIPTION 

The IH6216 is a CMOS monolithic 2 of 16 multiplexer. The part 
is a plug-in replacement for the DG507. Three line binary 
decoding is used so that the 16 channels can be controlled in 
pairs by the binary inputs; additionally a fourth input is pro- 
vided to use as a system enable. When the ENable input is 
high (5V) the channels are sequenced by the 3 line binary in- 
puts, and when low (OV) all channels are off. The 3 Address in- 
puts are controlled by TTL logic or CMOS logic elements with 
a “0” corresponding to any voltage less than 0.8V and a “1” 
corresponding to any voltage greater than 3.0V. Note that the 
ENable input must be taken to 5V to enable the system and 
less than 0.8V to disable the system. 


FUNCTIONAL DIAGRAM 



TO DECODE LOOIC 
CONTROUMO BOTH 
TIERS OF MUXING 


ADDRESS DECODE 

ENABLE 

1 OPS 

1 OF 2 


Mil 


EN (ENABLE INPUT) 

3 LINE BINARY ADDRESS INPUTS 
(0 0 a)ANDEN = SV 

ABOVE EXAMPLE SHOWS CHANNELS la A 1b ON. 


DECODE TRUTH TABLE 


A2 

Ai 

Ao 

EN 

ON 

SWITCH 

PAIR 

X 

X 

X 

0 

NONE 

0 

0 

0 

1 

1 

0 

0 

1 

1 

2 

0 

1 

0 

1 

3 

0 

1 

1 

1 
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1 

0 

0 

1 
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1 

0 

1 

1 

6 

1 

1 

0 

1 

7 

1 

1 

1 

1 

8 


LOGIC “1” = Vah > 3V Venh > 4.5V 
LOGIC "0" = Val < 0.8V 


PIN CONFIGURATION 


Y+EI 

• ^ 

»lDi 

- D»[I 



ig V' 

MC[T 


Elsaa 

S8b[T 


S)S7a 

S7bl^ 



S6b[T 


^SSa 

S5b[T 


l|S4a 

S4b[T 


ElS3t 

S3b[Y 


EsZa 

S2b 


^Sla 

SIbE 


iEen 

omdE 


izJ'Ao 

MCE 


«) Ai 

ncE 


ill Ae 


TOP VIEW 


COMMON TO SUBSTRATE 


ORDERING INFORMATION 


Ceramic package available as 
special order only (IH6216MDI/CDI) 


PART NUMBER 

TEMPERATURE RANGE 

PACKAGE 

IH6216MJI 

-55°C to +125‘>C 

28 pin CERDIP 

IH6216CJI 

0°Cto70°C 

28 pin CERDIP 

iH6216CPI 

0°C to 70° C 

28 pin Plastic DIP 
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IM6402/IM6403 
Universal Asynchronous 
Receiver Transmitter 

(UART) 


FEATURES 

e Low Power — Less Than 1 6 mW Typ. at 2MHz 

e Operation Up to 4MHz Clock (iM6402A) 

e Programmable Word Length, Stop Bits and Parity 

e Automatic Data Formatting and Status Generation 

e Compatible with Industry Standard U ART's 
{IM6402) 

e On-Chip Oscillator with External Crystal 
(IM6403} 

e Operating Voltage — 

IM6402-1/03-1: 5V 
IM6402A/03A: 4-1 1V 
IM6402/03: 5V 

PIN CONFIGURATION (outline dwg DL, PL) 



TABLE 1 

PIN 

IM6402 

IM6403 w/XTAL 

IM6403 w/EXT CLOCK 

2 

N/C 

Divide Control 

Divide Control 

17 

RRC 

XTAL 

External Clock Input 

19 

Tri-State 

Always Active 

Always Active 

22 

Tri-State 

Always Active 

Always Active 

40 

TRC 

XTAL 

GND 


FUNCTIONAL BLOCK DIAGRAM 


GENERAL DESCRIPTION 

The IM6402 and IM6403 are CMOS/LSI UART's for 
interfacing computers or microprocessors to asynchronous 
serial data channels. The receiver converts serial start, data, 
parity and stop bits to parallel data verifying proper code 
transmission, parity, and stop bits. The transmitter converts 
parallel data into serial form and automatically adds start, 
parity, and stop bits. 

The data word length can be 5, 6, 7 or 8 bits. Parity may be odd 
or even, and parity checking and generation can be inhibited. 
The stop bits may be one or two (or one and one-half when 
transmitting 5 bit code). Serial data format is shown in 
Figure 6. 

The IM6402 and IM6403 can be used in a wide range of 
applications including modems, printers, peripherals and 
remote data acquisition systems. CMOS/LSI technology 
permits clock frequencies up to 4.0MHz {250K Baud), an 
improvement of 10 to 1 over previous PMOS UART designs. 
Power requirements, by comparison, are reduced from 
670mW to lOmW. Status logic increases flexibility and 
simplifies the user interface. 

The IM6402 differs from the IM6403 in the use of five device 
pins as indicated in Table 1 and Figure 1. 


ORDERING INFORMATION 

ORDER CODE 

IM6402-1/03-1 

IM6402W03A 

IM6402W3 

PLASTIC PKG 

IM6402-1/03-1IPL 

IM6402ID3-AIPL 

IM6402A>3-IPL 

CERAMIC PKG 

IM6402-1/03-1IDL 

IMe402/03-AIDL 

IM6402K)3IDL 

MILITARY TEMP. 

IM6402-1ID3-1MDL 

IM6402I03-AMDL 

- 

MILITARY TEMP. 
WITH 883B 

IM6402-1/D3-1 

MDU883B 

IM6«)2n3-AMDU 

883B 



TRANSMITTER 

TIMING 

AND 

CONTROL 


TRANSMITTER BUFFER REGISTER 


TRANSMITTER REGISTER 


UJ 

o 

< 

u. 

cc 

UJ 

I- 

z 


START } I 


RECEIVER 

TIMING 

AND 

CONTROL 


RECEIVER REGISTER 


RECEIVER BUFFER REGISTER 


t^THREE ST,ATE_^r 
' BUFFERS ' 


• Th«M outputs ara throt state (1M6402) or alwavs active (iM6403) 
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Micro Networks 

A DIVISION OF UNITRODE CORPORATION 

324 Clark St., Worcester. MA 01606, TEL: (617) 852-5400 


REGIONAL SALES OFFICE 


EUROPEAN OFFICE 


324 CLARK STREET 
WORCESTER, MA 01606 
PHONE (617) 852-5400 
TWX 710-340-0067 TLX 951808 


Suite 460 
13999 Goldmark 
Dallas, Texas 75240 
Phone (214) 231-1340 
TWX 910-867-4738 


15011 Park Way Loop 
Suite F 

Tustin, California 92680 
Phone (714) 730-8021 
TWX 910-595-1999 


Unitrode S.R.L. 

Via Dei Carracci 5 
20149 Milano Italy 
Phone 39-2-434604 
TLX 310085 UNITRD I 


The Micro Networks Division of Unitrode Cor- 
poration is an established world leader in the 
design, development and manufacturing of 
high-performance, thin and thick-film, hybrid 
microcircuits for data acquisition/conversion 
applications. We are the largest supplier of 
such devices for military/aerospace applica- 
tions, and are rapidly developing new process- 
ing technologies that will enable us to extend 
our reputation for quality and reliability to the 
high volume commercial/industrial marketplace. 
In the first half of 1984, for example, we will 
introduce the MN565A 12-bit D/A - our first 
monolithic data converter. 


• Analog to Digital Converters 

• Digital to Analog Converters 

• Track and Hold Amplifiers 

• Data Acquisition Systems 

• Instrumentation Amplifiers 

• Programmable-Gain Amplifiers 


Data Acquisition System Seiection Guide 


RESOLU- 

TION 

DESCRIPTION 

MODEL# 

INPUT 

CHANNELS 

ACQUISI- 
TION TIME 
to ±'/iLSB 
(r^ec) 

CONVER- 
SH)N TIME 

[pSK] 

THROUGH- 

PUT 

(Channels/ 

sec) 

MAXIMUM 

UNEARITY 

ERROR 

(%FSR) 

POWER 

(mW) 

PKG. 

SPECIRED 

TEMP 

RANGE 

CO 

MIL-STD- 
883 HI-REL 
OPTION 

8 Bits 

Complete 8 bit DAS, 
8-Channel Mux, T/H, 
A/D, 3-State Buffer 

MN7120 

8 

(Expand- 

able) 

5 

6 

90,000 

±0.2 

680 

32 Pin 

0 to +70 
-55 to +125 

Yfes 

■ 

i2 BiU 

lu'c/iiannoi muiupicAcr, 

Instrumentation Amp 
and T/H in DIP ftickage 
(Use with 12-Bit A/D to 
Configure a Low-Cost 

2 Package DAS 

UIU>t9ft 

iC 

(Expand- 

able) 

5.5 



-t-n 002 

900 

32 Pin 

Oto +70 
-55 to +125 

Yes 

, 


Complete 12-Bit DAS, 
Industry Standard 
40-Pin DIP, for 
Military/Aerospace 
Applications 

MN7140 

8 

(Expand- 

able) 

8 

40 

20,000 

±O.0l2 

900 

■"''40 Pin 

Oto +70 
-25 to +85 
-56 to +125 

Yes 


Complete 8 or 16-Chan- 
nei DAS, Instru. Amp, 
T/H, A/D, 3-State 
Buffers, HDAS-8/16 
Compatible 

MN71S0-8 

MN71S0-16 

8 

16 

(Expand- 

able) 

9 

9 

50,000 

±0.012 

1875 

62 Pin 

0 to +70 
^25 to +85 
-55 to +125 

Yes 


= New Product 

instrumentation and Programmabie-Gain Ampiifier Seiection Guide 


GAIN 

RANGES 

DESCRIPTION 

MODEL# 

MAX GAIN 
ERROR (%) 

OFFSET 
VOLTAGE 
(RTI. pN) 

OFFSET 

DRIFT 

(mV/»C) 

SMALL 
SIGNAL BW 
(kHz) 

POWER 

(mW) 

SPECIFIED 

TEMP 

RANGE (*C) 

PKG. 

MIL-STD- 
883 HI-REL 
OPTION 

1, 10, 100, 
1000 Internal, 

1 to 1000 
with External 
Resistor 

Precision Amp with 
Internal Gain 

Scaling Resistors, 
Excellent Gain 
Accuracy Over Temp. 

MN2200 

±0.01 to ±0.1 
Depending 
on Range 

±100 
(G = 100) 

±0.6 
(G = 100) 

750 

(G=1) 

240 

-25 to +85 
-55 to +125 

18 Pin 

Yes 

1, 2, 4, 8, 16, 
32, 64, 128 
Digitally 
Programmed 

Digitally-Controlled 
Programmable-Gain 
Amplifier. Binary 
Weighted Gains Are Set 
with a 3-Bit Digital Wurd 

MN2020 

±0.005 to ±0.2 
Depending 
on Range 

±100 

±5 



5000 
(G = 1) 

275 

Oto +70 
-55 to +125 

18 Pin 

Yes 
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A/D Converter Selection Guide 


RESOLU- 

TION 

DESCRIPTION 

MODEL# 

MAXIMUM 
CONVER- 
SION TIME 
(/tsec) (1) 

INTERNAL 

CLOCK 

SPECinED 

TEMP 

RANGE (”C) 

MAXIMUM 

UNEARITY 

ERROR 

(SFSR) 

NO MISSING 
CODES 
OVER TEMP 

INPUT 

RANGES 

(VWts) 

POWER 

(mW) 

PKG. 

MIL-STD- 
883 HI-REL 
OPTION 

16 Bits 

High Performance 
Guaranteed Over 
Extended Temperatures 

MNS290 

MNS291 

40 

Yes 

0 to -r-70 
-25 to 1-85 
-55 to -1-125 

±0.003 

Yes (2) 

Yes (3) 

6 Ranges 

830 

32 Rn 

Yes 

General Purpose, 

Fast, Low Cost 

MN5280 

MNS282 

100 

50 

Yes 

0 to -1-70 

±0.003 

Yes (3) 

6 Ranges 

1400 

32 Pin 

No 

Ultra Low Power, 

15-Bit Performance, 

± 12V Supplies 

MNS284 

50 

Yes 

Oto -1-70 
-2510 -1-85 

±0.003 

Yes{4) 

4 Ranges 

150 

40 Rn 

Yes 

14 Bits 

Ultra Low Power, TTL 
and CMOS Compatible, 
24-Pin DIP 

MN5260 

250 

No 

0 to +70 

±0.003 

Yes (3) 

±10 

215 

24 Rn 

No 

12 Bits 

Serial-Parallel Technique, 
Fastest 12-Bit DIP A/0 
Available, TTL, 3-State 

MN5247 

MNS248 

0.5 

(5) 

Oto -1-70 
-55 to -1-125 

±0.012 

Yes 

Oto +5 
±2.5 

2055 

40 Rn 

Yes 

Serial-Parallel Technique, 
Extremely Fast, TTL 
Compatible 

MNS245 

MN5246 

1 

(5) 

Oto +70 
-25 to +85 
-55 to +125 

±0.012 

Yes 

0 to +5 
±2.5 

2055 

40 Rn 

Yes 

Low-Cost, ADC85 
Pin-Compatible, 
Internal or External 
Clock 

MNS243 

MN5244 

2 

Yes 

No 

0 to + 70 
- 25 to +85 
-55 to +125 

±0,012 

Yes 

6 Ranges 

2000 

32 Pin 

Yes 

Fast, Internal Clock, No 
Missing Codes, ADC85 
Rn-Compatible 

MNS240 

5 

Yes 

0 to +70 
-25 to +85 

±0.012 

Yes 

5 Ranges 

1400 

32 Pin 

Yes 

Fast, Internal Clock, 
Industry Standard for 
Industrial Applications 

A0C84 

ADC85 

8 

Yes 

Oto +70 
-25 to +85 

±0,012 

Yes 

5 Ranges 

1400 

32 Rn 

Yes 

ADC85 Pin-Compatible, 
Guaranteed -SS^C to 
-)-125°C Operation 

A0C87 

10 

Yes 

-25 to +85 
-55 to +125 

±0.012 

Yes 

5 Ranges 

1075 

32 Pin 

Yes 

Most Widely Used 12-Bit 
A/D for M”iiitary /Aero- 
space Applications, Fast 

MN5210 

Series 

13 

No 

Oto +70 
-55 to +125 

±0.012 

Yss 

4 Ranges 

695 

24 Pin 

Yes 

Industry-Standard 
Military A/D in 
Leadless Package 

MN5610 

Series 

13 

No 

Oto +70 
-55 to +125 

±0.012 

Yes 

4 Ranges 

695 

24 Pin 
Leadless 

Yes 

Industry Standard, 

Low Cost, Complete A/D 

ADC80 

25 

Yes 

Oto +70 

±0.012 

Yes 

5 Ranges 

950 

32 Rn 

No 

^P-Compatible, 
Address Decoding, 
3-State, Low Cost 

MN574A 

35 

Yes 

Oto +70 
-55 to +125 

±0.012 

Yes 

4 Ranges 

450 

28 Rn 

Yes 

Lower Cost Version 
of Industry Standard 
MN5210 Series 

MN5200 

Series 

50 

No 

Oto +70 
-55 to +125 

±0.012 

Yes 

4 Ranges 

695 

24 Rn 

Yes 

Extremely Low Power, 
Widely Used in Satellite 
and Battery Applications 

MN5250 

Series 

175 

No 

Oto +70 
-55 to +125 

±0.012 

Yes 

4 Ranges 

56 

24 Pin 

Yes 

Fully Guaranteed 
Performance 
-55°Cto -i-200°C 

MN5700 

250 

No 

-55 to +200 

±0.012 

Yes (6) 

4 Ranges 

311 

32 Pin 

Yes 

8 Bits 

Succ. Approx. A/D 

High Speed, Low Cost 

MN5815 

MN5825 

0.7 

1 

Yes 

Oto +70 
-5510 +125 

±0.2 

Yes 

6 Ranges 

925 

24 Rn 

Yes 

Very Fast, Widely 

Used in Avionics 
Applications 

MN5101 

MN5100 

0.9 

1.5 

No 

0 to + 70 
-55 to +125 

±0.2 

Yes 

9 Ranges 

1125 

24 Rn 

Yes 

Fast, Low Cost 
Popular, 18-Pin DIP 

MN5130 

Series 

2,5 

No 

Oto +70 
-55 to +125 

±0.2 

Yes 

4 Ranges 

680 

18 Rn 

Yes 

± 12V Supplies for 
Microprocessor and 
CMOS Applications 

MN5140 

Series 

2.5 

No 

0 to + 70 
-5510 +125 

±0.2 

Yes 

4 Ranges 

680 

18 Rn 

Yes 

Internal 3-State 

Output Buffer for 

Data Bus Applications 

MN51S0 

2.5 

No 

Oto +70 
-55 to +125 

±0.2 

Yes 

7 Ranges 

680 

24 Pin 

Yes 

Most Popular 8-Bit A/D 
for Industrial and 
Military Applications 

MNS120 

Series 

6 

No 

0 to +70 
-55 to +125 

±0.2 

Yes 

4 Ranges 

680 

. 

18 Rn 

Yes 

Ultra Low Power, 

Single + 12V Supply, 
TTL and CMOS 
Compatible 

MNsoes 

MNS066 

100 



No 



Oto +70 
-55 to +125 

±0.2 

Yes 

±5 

Oto +10 

53 

18 Rn 

Yes 




^ = New Product. 

1 . For units with an external clock, the table shows the minimum con- 
version time that will result in specified accuracy. For units with 
internal clock, maximum conversion time is given. 

2. No Missing Codes for 14 bits guaranteed over temperature. 

3. No Missing Codes for 14 bits guaranteed at -i-25°C. 

No Missing Codes for 13 bits guaranteed over temperature. 

4. No Missing Codes for 15 bits guaranteed over temperature. 

5. The serial-parallel conversion technique does not require a clock. 

6. No Missing Codes for 10 bits guaranteed at ■i-200°C. 
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D/A Converter Selection Guide 



RESOLU- 

TION 

DESCIWTION 

MODEL# 

MAXIMUM 
SEHLING 
TIME 
Oxsec) (1) 

INTERNAL 
REF. AND 
OUTPUT 

OP AMP 

SPECIHEO 

TEMP 

RANGE (OC) 

MAXIMUM 

UNEARITY 

ERROR 

(SFSR) 

MONOTONIC 

OVER 

TEMP 

OUTPUT 

RANGES 

(Volts) 

POWER 

(mW) 

PKG. 

MIL-STD- 
883 HI-REL 
OPTION 

16 Bits 

Industry Standard for 
Industrial Applications 

DAC71 

10 

Yes (2) 

0 to -t-70 

±o.m 

(Note 3) 

2V Ranges 

21 Ranges 

850 

24 Pin 

No 

12 Bits 

Industry-Standard 
Monolithic D/A, 
Current Output, On-Chip 
Reference 

MN56SA 

0.25 

Yes (2) 

0 to -1-70 
-55 to -f-125 

±0.012 

Yes 

Oto -2mA 
± 1mA 

225 

24 Pin 

Yes 

Industry Standard, 

Low Cost 

DAC80 

3 

(Typ) 

Yes 

0 to -f70 

±0.012 

Yes 

5V Ranges 

21 Ranges 

850 

24 Pin 

No 

Industry Standard, 
Binary Coding, 
Voltage/ Current Output 

DAC85- 

CBI 

3 

(Typ) 

Yes 

0 to +70 
-25 to -(-85 

±0.012 

Yes 

5V Ranges 

21 Ranges 

850 

24 Pin 

Yes 

Industry Standard, 

3 Decade BCD, 
Voltage/Current Output 

DAC85- 

CCD 

3 

(Typ) 

Yes 

0 to -t-70 
-25 to -(-85 

±0.012 

Yes 

Oto +9.99 

Oto -1.25mA 

850 

24 Pin 

Yes 

Industry-Standard 
12-Bit D/A for 
Military/Aerospace 
Applications 

DAC87 

4 

Yes 

-25 to -(-85 
-55 to -(-125 

±0.012 

Yes 

5 Ranges 

900 

24 Pin 

Yes 

15-Bit D/A With 

Fast Input Register 

DAC HK 

(4) 

4 

(Typ) 

Yes 

0 to +70 
-55 to -(-125 

±0.0012 

Yes 

5 Ranges 

975 

24 Pin 

Yes 

Military-Standard 
Latched D/A in 
Leadless Package 

MN3660 

(5) 

10 

Yes 

0 to -t-70 
-55 to -t-125 

±0.012 

Yes 

0 to +10 
±5, ±10 

495 

24 Pin 
Leadless 

Yes 

For Military /Aerospace 
and Other High 
Reliability Applications 

MN3850 

7 

. Yes 

0 to +70 
-55 to -t-125 

±0.012 

Yes 

5 Ranges 

525 

24 Pin 

Yes 

Fast Input Register, 

For Military/Aerospace 
Hl-Rel Applications 

MN3860 

(5) 

7 

Yes 

0 to +70 
-55 to -(-125 

±0.012 

Yes 

0 to +10 
±5, ±10 

675 

24 Pin 

Yes 

Low-Cost, Low-Power, 
Superior Second 
Source for the DAC349 

MN3349 

10 

Yes 

0 to -t-70 
-55 to -(-125 

±0.012 

(Note 6) 

5 Ranges 

195 

24 Rn 

Yes 

Low Cost, Low Power, 
DAC349 Compatible 

MN3348 

8 

Yes 

■ 

0 to +70 
-55 to -t-125 

±0.012 

(Note 6) 

5 Ranges 

195 

24 Pin 

Yes 

12-Bit D/A Converter 
with Fast Input 
Register. Hi-Rel and 
Industrial Applications 

DAC88 

(5) 

10 

Yes 

Oto -(-70 
-55 to -(-125 

±0.012 

Yes 

0 to +10 
±5, ±10 

495 

24 Pin 

Yes 

4 Quadrant Multiplying, 
Voltage Output, 

High Accuracy 

MN341Z 

20 

(Note 7) 

0 to -t-70 
-55 to -t-125 

±0.012 

Yes 

±10 

335 

32 Pin 
Module 

Yes 

Industry-Standard 
Low-Power D/A, 
Voltage Output 

MN370 

MN371 

60 

35 

Yes 

0 to +70 
-55 to -(-125 

±0 012 

Yes 

- 10 to + 10 

0 to + 10 

60 

18 Pin 

Yes 

10 Bits 

Fast Input Latch tor Hi- 
Rel /iP Applications 

MN3040 

(5) 

10 

Yes 

Oto -(-70 
-55 to -(-125 

±0.05 

Yes 

Oto -10 
±10 

450 

18 Pin 

Yes 

Excellent for Servo 
Applications, Very 
Accurate Zero 

MN3003 

Series 

30 

Yes 

0 to -(-70 
-55 to -(-125 

±0.05 

Yes 

4 Ranges 

450 

16 Pin 

Vfes 

8 Bits 

Produces Composite 
Sl'^nsl for 

Raster-Scan Displays 

MN080S 

8nsec 

Yes (2) 

-25 to -(-85 

±0.2 

Yes 

0 to -17mA 
(8) 

1660 

24 Pin 

Yes 

’ 

Fast Settling, 

30 V//isec Slew Rate 

MN3008 

MN3009 

1 

Yes 

0 to -(-70 
-55 to +125 

±0.2 

'fes 

0 to +4 
±2 

495 

16 Rn 

Yes 

Fast Input Latch, Popular 
in Avionics Applications, 
Complete in 18-Pin DIP 

MN3020 

(5) 

3 

Yes 

Oto +70 
-55 to +125 

±0.2 

Yes 

4 Ranges 

505 

18 Rn 

Yes 

Popular. Low Cost. 
General Purpose, 
Multiran^ 

MN3013 

MN3014 

30 

2.5 

Yes 

0 to +70 
-55 to +125 

±0.2 

Yes 

4 Ranges 

420 

16 Pin 

Yes 

Excellent for Servo 
Applications, Very 
Accurate Zero, Small 
14-Pin DIP 

MN3(I00 

Series 

30 

Yes 

0 to +70 
-55 to +t25 

±0.2 

Yes 

4 Ranges 

450 

VI Rn 

Yes 

6 Bits 

Composite Video for 
Raster-Scan Displays 

MN0605 

6nsec 

Yes (2) 

-25 to +85 

±0.8 

Yes 

0 to -17mA 
(8) 

1350 

24 Pin 

Yes 

4 Bits 

Composite Video for 
Raster-Scan Displays 

MN0405 

4nsec 

Yes (2) 

-25 to +85 

±3.2 

Yes 

0 to -17mA 
(8) 

1040 

24 Pin 

Yes 


= New Product 


1. Full scale change settling to ± ViLSB. 

2. Current-output devices have no output op amps 

3. Monotonicity for 14 bits guaranteed over temperature. 

4. Latch timing parameters: minimum setup time 50nsec, maximum hold time 
Onsec, minimum latch enable pulse width 60nsec. 

5. Latch timing parameters: minimum setup time 40nsec, maximum hold time 
Onsec, minimum latch enable pulse width 60 nsec. 

6. Monotonicity guaranteed at 25 °C. 

7. Internal output op amp. 

8. Produces standard IVp-p video signal when driving 75fi load. 


IMJ/ 
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Track-Hold Amplifier Seiection Guide 


7-9 Bit Applications 


MAXIMUM 
UNEARITY 
ERROR (%) 

ACQUISI- 

TION 

TIME 

GAIN AND 
VOLTAGE 
RANGE 

DESCRIPTION 

MODEL » 

SPECIFIED 

TEMP 

RANGE (°C) 

APERTURE 
JIHER 
(psec, max) 

DROOP 

RATE 

(mV/;^) 

POWER 

(mW) 

PKG. 

MIL-STD- 
883 HI-REL 
OPTION 

±0.1 

35nsec 

5V Step 
to ±0.1% 

±1, ±2.5V 

Ultra Fast, Designed to 
Drive Flash Converters, 
SOOpF Cap Loading 

MN379 

0 to +70 
-55 to +125 

2 

±500 

1575 

24 Pin 

Yes 


10-12 Bit Applications 


MAXIMUM 
LINEARITY 
ERROR (K) 

ACQUISI- 

TION 

TIME 

GAIN AND 
VOLTAGE 
RANGE 

DESCRIPTION 

MODEL # 

SPECIRED 

TEMP 

RANGE (<>0) 

APERTURE 
JITTER 
(psac, max) 

DROOP 

RATE 

(mV//^) 

POWER 

(mW) 

PKG. 

MIL-STD- 
883 HI-REL 
OPTION 

±0.01 

lOOnsec 

5V Step 
to ±0.1% 

-1, ±5V 

Package Contains 
User-Optional 
Pin-Programmable 

Input Buffer 

MN(»0 

Oto +70 
-55 to +125 

100 

±0.1 

1400 

24 Pin 

Yes 



12- Bit Applications 


MAXIMUM 
UNEARITY 
ERROR (%) 

ACQUISI- 

TION 

TIME 

— 

GAIN AND 
VOLTAGE 
RANGE 

DESCRIPTION 

MODEL# 

SPECIFIED 

TEMP 

RANGE (OC) 

APERTURE 
JIHER 
(psec, max) 

DROOP 

RATE 

(a^V/^) 

POWER 

(mW) 

PKG. 

MIL-STD- 
883 HI-REL 
OPTION 

±0-.01 

90nsec 

10V Step 
to ±0.01% 

-1, ±10V 

Fastest' ±0.01% 

T/H Available, 

TTL Compatible 

MN377 

0 to +70 
- 55 to + 125 

50 

±2 

875 

24 Pin 

Yes 

±0.01 

leonsec 
10V Step 
to ±0.01% 

-1, ±10V 

Second Fastest 
±0,01% T/H 
Available, TTL 
Compatible 

MN376 

Oto +70 
-55 to +125 

100 

±0.5 

730 

24 Pin 

Yes 

±0.01 

250nsec 
10V Step 
to ±0,01% 

-1, ±10V 

Third Fastest 
±0,01% T/H, 
HTC-0300A 
Compatible 

MN0300A 

0 to +70 
-55 to +125 

100 

±5 

730 

24 Pin 

Yes 

±0.005 

SOOnsec 
10V Step 
to ±0.01% 

-1, ±5V 

Precision T/H Suitable 
for High-Speed 12-14 

Bit Applications 

MN375 

0 to +70 
- 25 to + 85 

100 

±0.5 

1325 

24 Pin 

Yes 

±0.01 

l^ec 

10V Step 
to ± 0.01% 

-1, ±10V 

Fast, Low Cost, Internal 
Hold Capacitor, 

14-Pin DIP 

MN346 

0 to +70 
- 55 to + 125 

30(1) 

±0.1 

640 

14 Pin 

Yes 

±0.01 

lAisec 

10V Step 
to ±0.05% 

-1, ±10V 

Fast, Low Cost, Internal 
Hold Capacitor. 

14-Pin DIP 

MN347 

0 to +70 
-55 to +125 

30(1) 

±0.5 

640 

14 Pin 

Yes 

±0.01 

6.5;isec 
20V Step 
to ±0.01% 

-1, ±10V 

16-Channel Mux, Instru. 
Amp and T/H in a Single 
DIP (Use with A/D to 
Make 2 Package DAS) 

MN713Q 

0 to +70 
- 55 to + 125 

60(1) 

±4 

900 

32 Pin 

Yes 

±0.01 

7.5/isec 
10V Step 
to ±0.01% 

-1, ±10V 

Moderate Speed, Very 

Low Droop, Internal 

Hold Capacitor 

MN343 

0 to + 70 
-55 to +125 

60(1) 

±0.1 

345 

14 Pin 

Yes 

±0.01 

7.5/tsec 
10V Step 
to ±0.05% 

-1, ±10V 

Low Cost, Low Droop 
Internal Hold Capacitor 

MN344 

0 to +70 
-55 to +125 

60(1) 

±0.4 

345 

14 Pin 

Yes 




(1) Listed Specification is Aperture Delay Time 


13-16 Bit Applications 


MAXIMUM 
LINEARITY 
ERROR (%) 

ACQUISI- 

TION 

TIME 

GAIN AND 
VOLTAGE 
RANGE 

DESCRIPTION 

MODEL# 

SPECIRED 

TEMP 

RANGE (“C) 

APERTURE 
JinER 
(psec, max) 

DROOP 

RATE 

(xV/Arf) 

POWER 

(mW) 

PKG. 

MIL-STO- 
883 HI-REL 
OPTION 

±0.005 

700nsec 
10V Step 
to ±0.005% 

-1, ±5V 

Precision T/H Suitable 
for 12-14 Bit Applications 

MN37S 

0 to +70 
-25 to +85 

100 

±0.5 

1325 

24 Pin 

Yes 

±0.003 

8.5/isec 
10V Step 
to ±0.003% 

-1, ±10V 

Precision T/H Compatible 
with MN5290. 

MN5291, MN5282 
and other 16-Bit 

DIP A/O’s 

MN373 

0 to +70 
-55 to +125 

1000 

±0.5 

300 

14 Pin 

Yes 
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Micro Power Systems 


D/A and A/D Converters 



m MICRO 
POWER 
SYSTEMS 

Note: See other MPS parts in Linear and Military Sections. 

Digital-to-Analog Converters 

□ Second source to Analog Devices and PMI □ .5 ppm gain tempco for MP7621 

□ Improved temperature drift characteristics 
□ Superior stability — no laser trimming on monolithic DAC’s 


Settling 


Model 

Type 

Resolution 

Accuracy 

Gain 

Tempco 

Time 

(typ) 

Output 

Power 

Dissipation 

Replaces 

MP370 

CMOS, High Resolution 

18 Bit 

±.0008% 

2 ppm 

2/jsec 

Current 

60 mW (typ) 

DAC-370-18 

MP377-18 

CMOS, Buffered, Complete 

18 Bit 

±.0008% 

5 ppm 

20;usec 

Voltage 

500rrtW (max) 

DAC-377-18 

MP562 

Bipolar, Low Power 

12 Bit 

±.006% 

5 ppm 

1.5psec 

Current 

200 mW (typ) 

AD562 

MP1208 

CMOS, fjP Compatible 

12 Bit 

±.012% 

2 ppm 

ljusec 

Current 

20 mW (typ) 

DAC1208 

MP1230 

CMOS, fjP Compatible 

12 Bit 

±.012% 

2 ppm 

1//sec 

Current 

20 mW (typ) 

DAC1230 

MP3140 

CMOS, Multiplying 

14 Bit 

±.006% 

2 ppm 

2/isec 

Current 

30 mW (max) 

HS3140 

MP5520 

CMOS and Bipolar. Internal amp and reference 

6 Bit 

±.2% 

±80 ppm 

3fjsec 

Voltage 

250 mW (max) 

DAC01 

MP7520 

CMOS, Multiplying 

10 Bit 

±.05% 

2 ppm 

500 nsec 

Current 

20 mW (typ) 

AD7520 

MP7521 

CMOS. Multiplying 

12 Bit 

±.05% 

2 ppm 

500 nsec 

Current 

20 mW (typ) 

AD7521 

MP7522 

CMOS, ftP Compatible, Double buffered input 

10 Bit 

±.05% 

10 ppm 

500 nsec 

Current 

20mW (typ) 

AD7522 

MP7523 

CMOS, Multiplying, Low Cost 

8 Bit 

±.05% 

10 ppm 

150 nsec 

Current 

lOmW (typ) 

AD7523 

MP7524 

CMOS, fjP Compatible, Latched input 

8 Bit 

±.05% 

10 ppm 

100 nsec 

Current 

lOmW (typ) 

AD7524 

MP7528 

CMOS, Buffered Multiplying 

8 Bit 

±.02% 

10 ppm 

80 nsec 

Current 

15mW (max) 

AD7528 

MP7530 

CMOS, Multiplying, Low Cost 

10 Bit 

±.05% 

2 ppm 

500 nsec 

Current 

20mW(typ) 

AD7530 

MP7531 

CMOS, Multiplying, Low Cost 

12 Bit 

±.05% 

2 ppm 

500 nsec 

Current 

20 mW (typ) 

AD7531 

MP7533 

CMOS, Multiplying, Low Cost 

10 Bit 

±.05% 

2 ppm 

600 nsec 

Current 

30 mW (typ) 

AD7533 

MP7541 

CMOS, Multiplying 

12 Bit 

±.012% 

2 ppm 

l^ec 

Current 

20 mW (typ) 

AD7541 

MP7542 

CMOS,/rP Compatible 

12 Bit 

±.012% 

2 ppm 

l^ec 

Current 

20 mW (typ) 

AD7542 

MP7543 

CMOS, Serial Input 

12 Bit 

±.012% 

2 ppm 

1^ec 

Current 

20 mW (typ) 

AD7543 

MP7645 

CMOS, Buffered Multiplying 

12 Bit 

±.012% 

2 ppm 

1//sec 

Current 

20 mW (typ) 

AD7545 

MP7614 

CMOS, Multiplying 

14 Bit 

±.006% 

10 ppm 

2fjsec 

Current 

40 mW (typ) 


MP7616 

CMOS, Multiplying 

16 Bit 

±.006% 

10 ppm 

2/xsec 

Current 

40 mW (typ) 


MP7621 

CMOS. Untrimmed, Multiplying 

12 Bit 

±.012% 

.5 ppm 

Ipsec 

Current 

20 mW (typ) 

AD7541 

MP7622 

CMOS, Multiplying, Double Buffered 

12 Bit 

±.012% 

2 ppm 

l/isec 

Current 

40 mW (typ) 

HS3120 

MP7b23 

CMOS, Muiiipjying 

4 rs 

1 e. wit 

Q-i2^ 

.w kK«" 

1 ^5C 

Oi irron* 

OnmUU /tv/nV 

AD7541.A 

MP9331 

CMOS, High Resolution 

16 Bit 

±.0008% 

2 ppm 

2fjsec 

Current 

60 mW (typ) 

DAC-9331-16 

MP9377-16 

CMOS, Buffered, Complete 

16 Bit 

±.0008% 

5 ppm 

20/isec 

Voltage 

500 mW (max) 

DAC-9377-16 

MP8526 

Complete Bipolar DAC 

13 Bit 

±.006% 

10 ppm 

5/usec 

Voltage 

300 rnW 



Analog-to-Digital Converters 


□ Second source to Analog Devices □ Microprocessor compatible 

□ Bright display digital panel meter 



Model 

Type 

Resolution 

Accuracy 

Conversion 

Time 

Outputs 

Power 

Dissipation 

Replaces 


MP574 

CMOS, Complete, //P Interface 

12 Bit 

±.012 

25 Msec 

Parallel, 

Tristate 

600 mW 

AD574 

MP7138 

CMOS SVi Digit Panel Meter 

100 mV 

±.05% 

1 00 msec 

BCD 

10 mW (typ) 

- 

MP7550 

CMOS, Quadslope, 2's Complement 

13 Bit 

±1 LSB 

40 msec 

Parallel 

9 mW 

AD7550 

MP7570 

CMOS, Successive Approximation 

10 Bit 

±.05% 

40 Msec 

Tristate, 
Serial &. 
Parallel 

40 mW 

AD7570 

MP7574 

CMOS, Successive Approximation 

8 Bit 

±3/4 LSB 

1 5 Msec 

Tristate. 

Binary 

25 mW 

AD7574 

MP7581 

CMOS, 8 Channel, 8 Bit 

8 Bit 

±1/2 LSB 


Tristate. 

Binary 

40 mW (max) 

AD7581 


SYBTOVIS (408) 727-5350 
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All Micro Power Systems’ IC’s are available with 883 B 
processing, in dice form, or to customer’s specifications. 


3046 


© iC MASTER 1984 








m 


Micno 
POWER 
SYSTEMSI 


Analog Multiplexers & Switches 


Note: See other MPS parts in Linear and Military Sections. 


Analog Multiplexers 


□ Second source to Harris and Siliconix 

□ Low leakage; dielectric isolation 


□ 25 volt over-voltage protection 

□ Low ON resistance 


NOTE; Dielectrically isolated switches are indicated by “Dl” suffix. 


Model 

Type 

Temperature 

Ranges 

Packages 

Ron 

(max, full temp) 

Off Output 
Leakage 

(max, full temp) 

Access Time 
(typ, 25°C) 

Replaces 

MP7501 

8 Channel 

All 

All 

375 ohm 

250 nA 

800 nsec 

AD7501 

MP7502 

4 Channel Diff. 

All 

All 

375 ohm 

125 nA 

800 nsec 

AD7502 

MP7503 

8 Channel (Inv. Enable) 

All 

.All 

375 ohm 

250 nA 

800 nsec 

AD7503 

MP7506 

16 Channel 

All 

All 

500 ohm 

500 nA 

800 nsec 

' AD7506 
DG506 

MP7507 

8 Channel Diff. 

All 

All 

500 ohm 

250 nA 

800 nsec 

AD7507 

DG507 

MP7508DI 

8 Channel 

All 

All 

350 ohm 

500 nA 

500 nsec 

HI 508 A 
DG508 

MP7509DI 

4 Channel Diff. 

All 

All 

350 ohm 

500 nA 

500 nsec 

HI 509 A 
DG509 


Analog Switches 


□ Second source to Analog Devices, Harris and Siliconix 

□ Low ON resistance 

NOTE: Dielectrically isolated switches are indicated by "Dl” suffix. 






Off Output 

Ron 

Switch 

Power 




Temperature 


Leakage 

ON Time 

Dissipation 


Model 

Type 

Ranges 

Packages 

(max, full temp) 

(max, full temp) 

(typ, 25°C) 

(typ, 25‘’C) 

Replaces 


MP200DI 

Dual, SPST 

All 

All 

500 nA 

100 ohm 

240 nsec 

15 mW 

DG200 

HI200 

MP7513 

MP201DI 

Quad, SPST 

All 

All 

500 nA 

1 25 ohm 

185 nsec 

15 mW 

DG201 

HI201 

MP7516 

MP7510DI 

Quad, SPST 

All 

All 

500 nA 

1 75 ohm 

180 nsec 

3 mW 

AD7510DI 

MP7511DI 

Quad, SPST 

All 

All 

500 nA 

1 75 ohm 

1 80 nsec 

3 mW 

AD7511DI 

MP7512DI 

Dual, SPDT 

All 

All 

500 nA 

1 75 ohm 

180 nsec 

3 mW 

AD7512DI 


All Micro Power Systems’ IC’s are available with 883 B 
processing, in dice form, or to customer’s specifications. 
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MITEL MD54/74HCT138R 

1 of 8 Octal Decoder/Demultipiexer 

Preliminary Information 



October '83 


Features 

• High latch-up immunity 

• High current outputs can drive 1 5 LSTTL loads 

• Low power ISO-CMOS technology 

• Meets or exceeds all proposed JEDEC40.2 
specifications 

• Fully TTL compatible inputs and outputs 

• Pin compatible with 54/74LS1 38 types 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


AO 

Ai 

A2 

^2 

O 7 

GND 



Description 

This ISO-CMOS, MSI circuit is designed for use in high 
speed memory and peripheral address decoding systems. 
The MD54/74HCT138 will decode 3 binary inputs (Aq, 
Ai,A 2 ) to select one of eight mutually exclusive outputs 
(Oo - O 7 ). Three enable inputs, two active LOW (fi, E^) 
and one active HIGH {E 3 ), reduce the need for external 
gates in an expanded system. A 1 of 32 decoder requires 
only four of these devices and one external inverter. The 
enable inputs can be used as the data input for 
demultiplexing applications. 


Ordering information 

MD54HCT138RCB,Cerdip 

-55"Cto r25°C 
with MIL 883B option 

MD74HCT1 38RE, Plastic Dip 

-40°Cto85°C 



DATA 

OUTPUTS 


00 

01 

0 2 

0 3 

0 4 

0 5 

06 


FUNCTION TABLE 


INPUTS 




OUTPUTS 



ENABLE 

SELECT 









£3^1 E2 

A2 Ai Aq 

oq Oi 02 03 04 05 Oe 

X H X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

X X H 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

L X X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H L L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H L L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H L L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H L L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H L L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H L L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H L L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H L L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 


'O7 H = logic"!", L = logic " 0 ", X = don’t care 
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MITEL 


MD54/74HCT139R 

Dual 1 of 4 Decoder/Demultipiexer 

Preliminary Information 


lU 

o 

< 

u. 

cc 

LU 


Features 

• High latch-up immunity 

• High current outputs can drive 1 5 LSTTL loads 

• Low power ISO-CMOS technology 

• Meets or exceeds all proposed JEDEC 40.2 
specifications 

• Fully TTL compatible inputs and outputs 

• Pin compatible with 54/74LS1 39 types 


October '83 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


1 

16 

2 

15 

3 

14 

4 

13 

5 

12 

6 

11 

7 

10 

8 

9 


Description 


Ordering Information 


This ISO-CMOS, MSI circuit is designed for use in high MD54HCT139RCB,Cerdip 


speed memory and peripheral, address decoding -55°Cto125°C 

systems. The MD54/74HCT139 will decode 2 binary with MIL 883B option 

inputs (Aq, Ai) to select one of four mutually exclusive 

outputs (Oq- O 3). The enable inputs, active LOW (Eg, Eb) MD74HCT139RE, Plastjc Dip 
independently control the two separate 1 of 4 -40°Cto€ 

decoder/demultiplexers. 


-40°Cto85°C 


DATA 

OUTPUTS 


ENABLE Eg 


SELECT 

INPUTS 


ENABLE Eb 


SELECT 

INPUTS 



FUNCTION TABLE 

(each decoder/demultiplexer) 

INPUTS I OUTPUTS 


F Ai Aq Oq Oi O2 O3 

H X X H H H H 

L L L L H H H 

i~~~L H hTT H H 
L H L H H L H 

L H H H H H L 

H = logic"!", L = logic "0". X = don't care 


INPUTS 

ENABLE 

SELECT 1 

r 

Ai 

Ao 

H 

X 

X 

L 

L 

L 

L 

L 

H 

L 

H 

L 

L 

H 

H 
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MITEL MD54/74HCT240R 

Inverting Octal Line Driver/Buffer 

Preliminarv Information 



October '83 


Features 

• High latch-up immunity 

•High current outputs can drive 30 LSTTL loads 

• Low power ISO-CMOS technology 

• Bus oriented 3-state outputs 

• Meets or exceeds all proposed JEDEC 40.2 
specifications 

• Fully TTL compatible inputs and outputs 

• Pin compatible with 54/74LS240 types 

Description 

These ISO-CMOS Octal line driver/buffers are designed to 
improve P.C. board density and performance in three- 
state memory address drivers, clock drivers, and bus 
oriented receivers/transmitters. The MD54/74HCT240R 
offers inverting three-state buffers controlled by two 
active low enable pins. 



Vcc 

% 

Ooa 

'ob 

Oia 

•lb 

02a 

•2b 

03a 

•3b 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 



Ordering Information 

MD54HCT240RCB,Cerdip 

-55°Cto125°C 
with MIL 883B option 

MD74HCT240RE, Plastic Dip 

-40°Cto85°C 


PIN 

DESCRIPTION 


Data Output Enable 

•Oa to l3a 

Data Inputs { a ) 

•obto hb 

Data Inputs { b ) 

Ooa to 03a 

Data Outputs { a ) 

OobtO 03b 

Data Outputs ( b ) 

Vcc 

Supply Voltage 

GND 

System Ground 


TRUTH TABLE (A or B buffers) 


INPUTS 

OUTPUTS 

T 

•o-3 

Oo-3 

L 

L 

H 

L 

H 

L 

H 

X 

Z 


H = logic "1", L = logic "0", X = don't care, 
Z = high impedance 
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IVIITEL MD54/74HCT373R 

Octal D-Type Transparent Latch 

Preliminary Information 



October '83 


Features 

• High latch-up immunity 

• High current outputs can drive 30 LSTTL loads 

• Low power ISO-CMOS technology 
•Bus oriented 3-state outputs 

• Meets or exceeds all proposed JEDEC 40.2 
specifications 

• Fully TTL compatible inputs and outputs 

• Pin compatible with 54/74LS373 types 

Description 

This 8 -bit latch features 3-state operation and is 
designed for use in high speed, bus oriented, systems. 
The I\/1D54/74HCT373R appears transparent to data 
(outputs change asynchronously) when Latch Enable (LE) 
is HIGH. When LE is LOW, data meeting the set up times 
becomes latched. The state of the latches is unaffected 
by the active low Output Enable (OE) pin, but when OE is 
HIGH the outputs are put into high impedance. Data 
may thus be latched even when the device is deselected. 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 






OE 11 

1 

20 

3 Vcc 

Oq C 

2 

19 

^07 

Do C 

3 

18 

11 D7 

Di C 

4 

17 

:]d6 

0i C 

5 

16 

noe 

O2 c 

6 

15 

3 05 

□2 c 

7 

14 

3 D 5 

D3 11 

8 

13 

3 D4 

03 c 

9 

12 

n 04 

GND C 

10 

11 

1 LE 

Ordering Information 


MD54HCT373RCB,Cerdip 

-55°Cto125°C 
with MIL 883B option 

MD74HCT373RE, Plastic Dip 

-40°Cto85°C 


Do 

(3) 

r 

Q 
G 


Di 

(4) 


D 2 D3 


t>^ 


4d 


£. 1 ) 

LE 
LATCH 
ENABLE 


7) 


( 8 ) 


D4 

(13) 


G 

X 


Ds . De 07 
(14) 1(17) 




P 


51 


X 


(13) 


X 


G 

T 




ji) 

OE 

OUTPUT 

ENABLE 




( 2 ) 


(5) 

0 i 02 


(6) 


(9) 


03 


(12) [15) (16) 

O4 05 Oe 07 


(19) 


PIN FUNCTION 


PIN 

DESCRIPTION 

Dq to D7 

Data Inputs 

Oq to O 7 

Data Outputs 

LE 

Latch Enable 

OE 

Output Enable 

Vcc 

Supply Voltage 

GND 

System Ground 
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MITEl. 


MD54/74HCT374R 

Octal D-Type Flip Flop 

Preliminarv Information 


October '83 


Features 

•High latch-up immunity 

•High current outputs can drive 30 LSTTL loads 

• Low power ISO-CMOS technology 
•Bus oriented 3-state outputs 

• Meets or exceeds all proposed JEDEC 40.2 
specifications 

• Fully TTL compatible inputs and outputs 
•Pin compatible with 54/74LS374 types 


Description 

This 8-bit latch features 3-state operation and is 
designed for use in high speed, bus oriented, systems. 
The latches hold their indivual data when meeting set up 
times with the clock (CK) LOW to HIGH transition. The 
state of the latches is uneffected by the active low 
Output Enable (OE) pin, but when OE is HIGH the 
outputs are put into high impedance. Data may thus be 
latched even when the device is deselected. 



CONNECTION DIAGRAM 
DIP (TOP VIEW) 


OE L 

1 

20 

Oo c 

2 

19 

Do E 

3 

18 

Di E 

4 

17 

Oi E 

5 

16 

02 E 

6 

15 

D2 E 

7 

14 

D3 E 

8 

13 

03 E 

9 

12 

GIMD E 

10 

11 


Vcc 

07 

D7 

D6 

06 

O5 

D5 

D4 

0/1 


Ordering Information 

MD54HCT374RCB,Cerdip 

-55°Cto125°C 
with MIL 883B option 

MD74HCT374RE, Plastic Dip 

-40°Cto85°C 
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MITEL MD54/74HCT540R 

Inverting Octal Line Driver/Buffer 

Preliminarv Information 



October '83 


Features 

• High latch-up immunity 

• High current outputs can drive 30 LSTTL loads 

• Low power ISO-CMOS technology 
•Bus oriented 3-state outputs 

• Meets or exceeds all proposed JEDEC 40.2 
specifications 

• Fully TTL compatible inputs and outputs 
•Pin compatible with 54/74LS540 types 

Description 

These ISO-CMOS Octal line driver/buffers are designed to 
improve P.C. board density and performance in three- 
state memory address drivers, clock drivers, and bus 
oriented receivers/transmitters. The MD54/74HCT540R 
offers inverting three-state buffers controlled by two 
active low enable pins. 



Eb 

00 

01 

02 

03 

04 

05 
Oe 
O7 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 






L 

1 

20 

1 Vcc 

lo L 

2 

19 


h L 

3 

18 

D Oo 

'2 L 

4 

17 

Hoi 

13 L 
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16 

D 02 

14 L 

6 

15 

H 03 

'5 C 

7 

14 

H 04 

16 L 

8 

13 

11 05 

17 L 

9 

12 

3 Os 

GND C 

10 

11 

D O 7 

Ordering Information 

MD54HCT540RCB,Cerdip 



-55°Cto 125°C 


with MIL883B option 


MD74HCT540RE, Plastic Dip 

-40°Cto85°C 


PIN 

DESCRIPTION 

■E^^Eb 

Data Output Enable 

loto I 7 

Data Inputs 

Oq to O7 

Data Outputs 

Vcc 

Supply Voltage 

GND 

System Ground 


TRUTH TABLE 


INPUTS 

OUTPUTS 

Ta 

Eb 

IgtO I 7 

Oq to O 7 

L 

L 

L 

H 

L 

L 

H 

L 

H 

X 

X 

Z 

X 

H 

X 

Z 


H = logic"!", L = logic "0", X = don't care, 
Z = high impedance 
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Features 

• High latch-up immunity 

•High current outputs can drive 30 LSTTL loads 

• Low power ISO-CMOS technology 
•Bus oriented 3-state outputs 

• Meets or exceeds all proposed JEDEC 40.2 
specifications 

•Fully TTL compatible inputs and outputs 

• Pin compatible with 54/74LS541 types 

Description 

These ISO-CMOS Octal line d river/buffers are designed to 
improve P.C. board density and performance in three- 
state memory address drivers, clock drivers, and bus 
oriented receivers/transmitters. The MD54/74HCT541R 
offers non-inverting three-state buffers controlled by 
two active low enable pins. 



MD54/74HCT541R 

Octal Line Driver/Buffer 

Preliminary information 


October '83 
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CONNECTION DIAGRAM 
DIP (TOP VIEW) 



PIN 

DESCRIPTION 

EaJb 

Data Output Enable 

IgtO I7 

Data Inputs 

Oq to O7 

Data Outputs 

Vcc 

Supply Voltage 

GND 

System Ground 


TRUTH TABLE 



Z = high impedance 
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MD54/74HCT573R 

Octal D-Type Transparent Latch 

Preliminary Information 


Features 

• High latch-up immunity 

• High current outputs can drive 30 LSTTL loads 

• Low power ISO-CMOS technology 

• Bus oriented 3-state outputs 

• Meets or exceeds all proposed JEDEC 40.2 
specifications 

• Fully TTL compatible inputs and outputs 

• Pin compatible with 54/74LS573 types 


Description 

This 8-bit latch features 3-state operation and is 
designed for use in high speed, bus oriented, systems. 
The MD54/74HCT573R appears transparent to data 
(outputs change asynchronously) when Latch Enable (LE) 
is HIGH. When LE is LOW, data meeting the set up times 
becomes latched. The state of the latches is unaffected 
by the active low Output Enable (OE) pin, but when ^ is 
HIGH the outputs are put into high impedance. Data 
may thus be latched even when the device is deselected. 


October '83 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


OE C 

1 

20 

Do L 

2 

19 

Di L 

3 

18 

02 C 

4 

17 

D 3 c 

5 

16 

D 4 c 

6 

15 

D5 L 

7 

14 

De L 

8 

13 

D 7 C 

9 

12 

GIMD C 

10 

11 


Ordering Information 

MD54HCT573RCB,Cerdip 

-55°Cto 125°C 
with MIL 883B option 

MD74HCT573RE, Plastic Dip 

-40°Cto85°C 


Di D2 D3 D4 D5 Dg D7 



PIN FUNCTION 


PIN 

DESCRIPTION 

Dq to D7 

Data Inputs 

Oo to O7 

Data Outputs 

LE 

Latch Enable 

OE 

Output Enable 

Vcc 

Supply Voltage 

GND 

System Ground 


O5 Og O7 
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MITEL MD54/74HCT574R 

Octal D-Type Flip Flop 

Preliminarv Jnformation 



October '83 


Features 

• High latch-up immunity 

• High current outputs can drive 30 LSTTL loads 

• Low power ISO-CMOS technology 

• Bus oriented 3-state outputs 

• Meets or exceeds all proposed JEDEC 40.2 
specifications 

• Fully TTL compatible inputs and outputs 

• Pin compatible with 54/74LS574 types 

Description 

This 8-bit latch features 3-state operation and is 
designed for use in high speed, bus oriented, systems. 
The latches hold their indivual data when meeting set up 
times with the clock (CK) LOW to HIGH transition. The 
state of the latches is uneffected by the active low 
Output Enable (OE) pin, but when ^ is HIGH the 
outputs are put into high impedance. Data may thus be 
latched even when the device is deselected. 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 






OE C 

1 

20 

U Vcc 

Do C 

2 

19 

D Oo • 

Di C 

3 

18 

H Oi 

Dz L 

4 

17 

H 02 

D 3 L 

5 

16 

I] O 3 

D 4 C 

6 

15 

H O 4 

D 5 L 

7 

14 

D 05 

Ds C 

8 

13 

3 Os 

D 7 [I 

9 

12 

1 n. . 

GND C 

10 

11 

3 CK 

Ordering Information 


MD54HCT574RCB, Cerdip 

-55°Cto125°C 
with MIL883B option 

MD74HCT574RE, Plastic Dip 

-40°Cto85°C 



Do 

( 2 ) 

Q 
ICP 


Dl 

(3) 


4d 

Q 
ICP 


D2 

1(4) 


D3 

! 

(5) 


-J-. 


D4 

( 6 ) 


CP 

X 


Q 

KP 


Ds D6 
(7) 1(8) 


D7 


X 


CK\y^ 

CLOCK xy xy rXy xr x? x? x? 

INPUT 


Id 

Q 

ICP 


X 


Q 

ICP 


I 


ID 

Q 

S: 


( 9 ) 


4d 





OUTPUT 

ENABLE 


(19) 


(18) 


(17) 


(16) 


♦ 


(15) h4) kl3) 


(12) 


6i 02 03 64 O5 Os O7 


PIN FUNCTION 


PIN 

DESCRIPTION 

Dq to D7 

Data Inputs 

Oq to O7 

Data Outputs 

CK 

Clock Input 

OE 

Output Enable 

Vcc 

Supply Voltage 

GND 

System Ground 
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Advance Information 


ELECTRONIC TELEPHONE CIRCUIT 

• Provides All Basic Telephone Station Apparatus Functions in 
a Single 1C, Including DTMF Dialer, Tone Ringer, Speech Net- 
work and Line Voltage Regulator 

• DTMF Generator Uses Low-Cost Ceramic Resonator with Ac- 
curate Frequency Synthesis Technique 

• Tone Ringer Drives Piezoelectric Transducer and Satisfies EIA 
RS-470 Impedance Signature Requirements 

• Speech Network Provides Two-Four Wire Conversion with Ad- 
justable Sidetone Utilizing an Electret Transmitter 

• On-Chip Regulator Insures Stable Operation Over Wide Range 
of Loop Lengths 

• |2|_ Technology Provides Low 1.4 Volt Operation and High Static 
Discharge Immunity 

• MC34010P Provides Microprocessor Interface Port for Auto- 
matic Dialing Features 


MC34010P 

MC34011P 


ELECTRONIC 

TELEPHONE 

CIRCUIT 

BIPOLAR LINEAR/|2l 



PLASTIC PACKAGE 
CASE 711-03 


TELECOM SELECTOR GUIDE 


Ststlon S^t Products 


MC3401 1 

Electronic Telephone Circuit 

MC34010 

Electronic Telephone Circuit with MPU Interface 

MC34012 

Tone Ringer 

MC34017 

Tone Ringer with Push-Pull Output 

MG34013 

DTMF Generator with Speech Network 

Switching Products 


MC3419 Series 

Subscriber Loop Interface Circuit 

MC3416 

4x4x2 Crosspoint Switch 
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Specifications and 
Applications Information 


FLOPPY DISK READ AMPLIFIER 

The MC3470 is a monolithic READ Amplifier System for obtaining 
digital information from floppy disk storage. It is designed to accept 
the differential ac signal produced by the magnetic head and pro- 
duce a digital output pulse that corresponds to each peak of the input 
signal. The gain stage amplifies the input waveform and applies it 
to an external filter network, enabling the active differentiator and 
time domain filter to produce the desired output. 

• Combines All the Active Circuitry To Perform the Floppy Disk Read 

Amplifier Function in One Circuit 

• Guaranteed Maximum Peak Shift of 2.0% — MC3470A 

• Improved (Positive) Gain Tc and Tolerance 

• Improved Input Common Mode 


FLOPPY DISK SUPPORT 

MC3470P 

MC3470AP 


FLOPPY DISK 
READ AMPLIFIER SYSTEM 


SILICON MONOLITHIC 
INTEGRATED CIRCUIT 


Filter Network 
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Specifications and 
Applications Information 


FLOPPY DISK WRITE CONTROLLER 

The MC3469 and MC3471 are monolithic WRITE Current Control- 
lers designed to provide the entire interface between floppy disk heads 
and the head control and write data signals for straddle-erase or tunnel- 
erase heads. 

Provisions are made for selecting a range of accurately controlled 
write currents and for head selection during both read and write op- 
eration. Additionally, provisions are included for externally adjusting 
degauss period and inner/outer trace compensation. 

The MC3471 provides the erase delay and inhibit functions required 
to interface wjth tunpel-erase heads. 

• Head Selection — Current Steering Through Write Head and Erase 
Coil in Wnte Mode 

• Provides High Impedance (Read Data Enable) during Read Mode 

• Head Current (Write) Guaranteed Using Laser Trimmed Internal 
Resistor (3.0 mA using Rgxt = 10 kQ) 

• IRW Select Input Provides for Inner/Outer Track Compensation 

• Degauss Period Externally Adjustable 

• Minimizes External Components 

• MC3471 Provides On-Chip Adjustable Erase Delays 


FLOPPY DISK SUPPORT 

MC3469P 

MC3471P 


FLOPPY DISK 
WRITE CONTROLLERS 

SILICON MONOLITHIC 
INTEGRATED CIRCUIT 



MC3469 only 

P SUFFIX 
PLASTIC PACKAGE 
CASE 648 



WD 


IRWS 


MC3469 

BLOCK DIAGRAM 


R/W1 R/W2 


Vref iref 



HS 


WD 


IRWS 


MC3471 

BLOCK DIAGRAM 


R/W1 R/W2 



Vref *ref 


HS 
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MC3482A/MC6882A 

MC3482B/MC6882B 

This device may be ordered under 
either of the above type numbers. 


OCTAL THREE-STATE BUFFER/LATCH 

This series of devices combines four features usually found 
desirable in bus-oriented systems: 1) High impedance logic inputs 
insure that these devices do not seriously load the 
bus; 2) Three-state logic configuration allows buffers not being 
utilized to be effectively removed from the bus; 3) Schottky 
technology allows for high-speed operation; 4) 48 mA drive 
capability. 

• Inverting and Non-Inverting Options of Data 

• SN74S373 Function Pinouts 

• Eight Transparent Latches/Buffers in a Single Package 

• Full Parallel-Access for Loading and Reloading 

• Buffered Control Inputs 

• All Inputs Have Hysteresis to Improve Noise Rejection 

• High Speed — 8.0 ns (Typ) 

• Three-State Logic Configuration 

• Single -1-5 V Power Supply Requirement 

• Compatible with 74S Logic or M6800 Microprocessor Systems 

• High Impedance PNP Inputs Assure Minimal Loading of the Bus 


OCTAL THREE-STATE 
BUFFER/LATCH 


INPUT EQUIVALENT 
CIRCUIT 


MICROPROCESSOR BUS EXTENDER APPLICATION 


(Clock) 
Gnd -^5 V 01 02 


MC6882A/MC3482A 

MC6882B/MC3482B 

Octal 

Buffer/Latch 




MC6880A/MC8T26A 
Bus Extender 


MC6810 
R AMs 


MC6820 

PIAs 


MC6850 

ACIAs 


MC6860 

Modeif. 


ORDERING INFORMATION 

(Temperature Range for the following 
devices = 0 to -i-75°C.) 


Device 

Alternate 

» 

Package 

MC6882AL 

IV1C3482A 

,L 

Ceramic DIP 

IVIC6882BL 

MC3482B 

L 

Ceramic DIP 


©MOTOROLA INC.. 1979 
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MOTOROLA BROADLINE 

BUS STANDARD LINE DRIVERS 
& RECEIVERS 


STANDARD 

INTRODUCED 

1983 INTRODUCTION 

RS232C 

MCI 488 DR 

MC1489 REC 


RS422 

MC3486 REC 

MC3487 DR 

AM26LS31 DR 

AM26LS32REC 

RS423 

MC3487 DR 

/:iA9636A (MC3488A) 

RS-485 

SN75172 REC 

SN75176-8 

(PARTY LINE) 

SN75174 REC 

SN75173 DR 

SN75175 DR 


IEEE 488-1978 

MC3440-43A 



MC3446A 

IMC3448A 

MC3447 


IBM GA-22-6974-3 

MC3481 

MC3485 

MC75125-9 



PERIPHERAL DRIVERS 


PART 


INPUT 

NUMBER 

DESCRIPTION 

COMPATIBILITY 

MC1411P (ULN2001A) 


General 

MC1412P (ULN2002A) 

> Darlington 
j Array (0.5 A Max) 

PMOS 

MC1413P (ULN2003A) 

TTL/CMOS 

MC1416P (ULN2004A) 

NMOS 

MC1472U/P1 

Dual Positive NAND 

HI Z(1) 

ULN2801A 

) 

General 

ULN2802A 

( Octal Darlington 

PMOS 

ULN2803A 

? Array (0.5 A Max) 

TTL/CMOS 

ULN2804A 

) 

CMOS/PMOS 

ULN20686 

Quad 1 .5 A Darlington{2) 

TTL/CMOS/DTL 

ULN2074B 

Quad 1 .5 A Darlington(3) 

General 


(1) PNP Bufferer for TTL/MOS Compatibility 

(2) Open collector — Diode Clamped 

(3) Open Collector — Open Emitter 
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QUAD SINGLE-ENDED LINE DRIVER 

The MC3481 and MC3485 are quad single-ended line drivers 
specifically designed to meet the IBM 360/370 I/O specification 
(GA22-6974-3). 

Output levels are guaranteed over the full range of output load 
and fault conditions. Compliance with the IBM requirements for 
fault protection, flagging, and power. up/power down protection for 
the bus make this an ideal line driver for party line operations. 

• Separate Enable and Fault Flags — MC3481 

• Common Enable and Fault Flag — MC3485 

• Power Up/ Down Does Not Disturb Bus 

• Schottky Circuitry for High-Speed — PNP Inputs 

• Internal Bootstraps for Faster Rise Times 

• Driver Output Current Foldback Protection 

• MC3485 has LS Totem Pole Driver Output 


MICROPROCESSOR/COMPUTER 

INTERFACE 

MC3481 

MC3485 


IBM 360/370 
QUAD LINE DRIVER 

SILICON MONOLITHIC 
INTEGRATED CIRCUIT 





SUPPQRTlNG IBM 360/370 LjNE RECEIVERS 


Device 

Number 

No. of 
Channels 

— 

input 

Resistance 

kO 

Min/Max 

l|H(R) 

@V,h = 3.11 V 
mA Max 

^LH 

@Cl=M pF 
ns Max 

MC751 25/751 27 
MC751 28/751 29 

Seven 

Eight 

7.4/20 

7.4/20 

0.42 

0.42 

25 

25 
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BIDIRECTIONAL INSTRUMENTATION 
BUS (GPIB) TRANSCEIVER 

This bidirectional bus transceiver is intended as the interface 
between TTL or MOS logic and the IEEE Standard Instrumentation 
Bus (488-1978, often referred to as GPIB). The required bus termi- 
nation is internally provided. 

Low power consumption has been achieved by trading a minimum 
of speed for low current drain on non-critical channels. A fast 
channel is provided for critical ATN and EOl paths. 

Each driver/receiver pair forms the complete interface between 
the bus and an instrument. Either the driver or the receiver of each 
channel is enabled by a Send/Receive input with the disabled output 
of the pair forced to a high impedance state. The receivers have 
input hysteresis to improve noise margin, and their input loading 
follows the bus standard specifications. 

• Low Power — Average Power Supply Current = 30 mA Listening 

75 mA Talking 

• Eight Driver/Receiver Pairs 

• Three-State Outputs 

• High Impedance Inputs 

• Receiver Hysteresis — 600 mV (Typ) 

• Fast Propagation Times — 15-20 ns (Typ) 

• TTL Compatible Receiver Outputs 

• Single -r5 Volt Supply 

• Open Collector Driver Output with Terminations 

• Power Up/Power Down Protection (No Invalid 

Information Transmitted to Bus) 

• No Bus Loading When Power is Removed From Device 

• Required Termination Characteristics Provided 

I 


MAXIMUM RATINGS (T/\ = 25°c unless otherwise noted) 


Rating 

Symbol 

Value 

Unit 

Power Supply Voltage 

Vcc 

7.0 

Vdc 

Input Voltage 

V| 

5.5 

Vdc 

Driver Output Current 

•o(D) 

150 

mA 

Junction Temperature 

Tj 

150 

°C 

Operating Ambient Temperature Range 

Ta 

0 to -r 70 

°C 

Storage Temperature Range 

^stg 

-65 to -i-150 

°C 




16 Lines Total 


GPIB 

IHSTRUMENTATION 
BUS INTERFACE 
MC3447 


OCTAL BIDIRECTIONAL 
BUS TRANSCEIVER 
WITH 

TERMINATION NETWORKS 

SILICON MONOLITHIC 
INTEGRATED CIRCUIT 



PIN ASSIGNMENTS 




f 

T 

• 1 

^ 1 

t rs r 

1 


1 

T 

t t 

t 

-r 

1^ 

1 

-tiLi 

t 1^. . 

1 — 

— 


1 

— > — 

1 

1— — 


l?3l Riic n 


^Bus 3 
Til Bus 4 
^Bus 5 


S/R (7) 


I BUS 
'cnd 




-T — O Bus — Indicates 


r 


-O Bus 

Terminations 
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DATA CONVERSION 
MC3412 
MC3512 


LiJ 

o 

< 

u. 

CC 


Advance Information 


COMPLETE 12-BIT 

HIGH-SPEED MONOLITHIC D/A CONVERTER 

The MC3412/3512 is a monolithic 12-bit resolution D/A con- 
verter. It contains a high stability bandgap reference capable of 
supplying 1 .5 mA externally, trimmed to ± 0.25% maximum error. 
Active lasertrimming of thinfilm ladder network, reference, span, 
bipolar offset, and bandgap resistors at wafer level provide ac- 
curacy and linearity of better than ±y 2 LSB. An innovative bit 
switching scheme provide fast settling time yet enables selection 
of CMOS or TTL thresholds. TTL threshold levels are retained 
over a wide VcC range from 13.5 to 16.5 volts. Precision internal 
span resistors allow output voltage options of 0 to 5.0 V, 0 to 10 
V, ±2.5V, ± 5.0 V, and ± 10 V. 12-bit accuracy and a fast settling 
time of typically 200 ns (to ± y 2 LSB) make this converter ideal 
for applications such as a fast A/D building block or display driver. 

• True 12-Bit Linearity: ±y 2 LSB Max 

• Fast Settling Time: ±y 2 LSB in 200 ns Typ 

• Fully Monotonic Over Temperature Range 

• High-Stability Bandgap Voltage Reference On Chip 

• Linearity Guaranteed Over Temperature 

• Low Power Consumption: 210 mW 

• Pinout Compatible with AD563 and AD565 

• Selectable Digital Thresholds 

• Internal Span Resistors for Generating Output Voltage 


BLOCK DIAGRAM 


CMOS/TTL 



Digital Com 


This is advance information and specifications are subject to change without notice. 


LASER TRIMMED 
HIGH-SPEED 
12-BIT D/A CONVERTER 


SILICON MONOLITHIC 
INTEGRATED CIRCUIT 




PIN CONNECTIONS 


NC 

CMOS/TTL 
Threshold 
^CC 
Ref Out 
Ana Com 
Ref In I 

Vee 

Bipolar 
Offset 
DAC Out 

10 V Span 
20 V Span 
Dig Com 
(Gnd) 



ORDERING INFORMATION 


Device 

Temperature Range 

Package 

MC3412L 

0°C to + 70°C 

Ceramic DIP 

MC3512L 

-55°Cto +125°C 

Ceramic DIP 
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Aciva^nce Information 


MPU-BUS-COMPATIBLE 
8-BIT D-TO-A CONVERTER 

The MC6890 is a self-contained, bus-compatible, 8 bit (±0.19% 
accuracy) D-to-A converter system capable of interfacing directly 
with 8-bit microprocessors. 

Available in both commercial and military temperature ranges, this 
monolithic converter contains master/slave registers to prevent 
transparency to data transitions during active enable; a laser- 
trimmed, low-TC, 2.5 V precision bandgap reference; and high 
stability, laser-trimmed, thin-film resistors for both reference input 
and output span and bipolar offset control. 

A reset pin provides for overriding stored data and forcing lout 
to zero. 

• Direct Data Bus Link with All Popular TTL Level MPU's 

• ±1/2 LSB Nonlinearity Over Temperature 

• Fast Settling Time: 200 ns Typ 

• Internal 2.5-V Precision Laser-Trimmed Voltage Reference (May 

Also Be Used Externally) 

• Minimum Enable Pulse Width; 70 ns 

• Fast Enable: 10 ns Maximum Data Hold Time 

• Reset Pin to Override Data 

• Output Voltage Ranges: +5, +10, +20, or ±2.5, ±5, ±10 Volts 

• Low Power: 90 mW Typ 

9 +5 V and -5 V to -1 5 V Supplies 


OPERATION WITH AN MPU 


Microprocessor 


Clock, 

Control, 

and 

Address 

Bus 


Data Bus Reset 


Reset 

Circuitry 


DATA CONVERSION 

MC6890 


8-BIT 

MPU-BUS-COMPATIBLE 

DAC 


SILICON MONOLITHIC 
INTEGRATED CIRCUIT 


Decode 

Circuitry 


D0-D7 X i 

R^X 

Span 

REF|n MC6890 I 


PIN CONNECTIONS 


(LSB) IX) rr 


D6 

(MSB) D7 


mJ Vcc 

in f’EFouT 

3 REF|n 

TT] Analog Gnd 

^ 20 V Span 

10 V Span 

3 *out 
•m Bipolar 


Digital Gnd 


m\ 


ORDERING INFORMATION 


Device 

Temperature Range 

Package 

MC6890L 

0° to +70“C 

Ceramic DIP 

MC6890AL 

-55°to+125°C 

Ceramic DIP 


This docuntent contains information on a new product. Specifications and information heroin 
are subject to change without notice. 
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D-A CONVERTERS — HIGH SPEED 


MC10318 series — A high speed 8-bit D/A converter capable 
of data conversion rates in excess of 25, MHz. It is intended 
for applications in high speed instrumentation and commu- 
nication equipment, graphics displays, storage oscilloscopes, 
radar processing, and TV broadcast systems. The inputs are 
compatible with MECL 10,000 series logic, while the com- 
plementary current outputs have 51 mA full scale capability. 
Monotonic over the full temperature range, the outputs typ- 
ically settle in 10 ns. 

Ta = 0 to 70“C 

Packages: 

L Suffix — Case 620/690 



Device 

Number 

Error 
% Max 

Pd 

@ Vee = -5.2 V 
mW Max 

MC10318CL6 

±0.78 

675 

MC10318CL7 

±0.39 

675 

MCI 031 8L 

±0.19 

675 

MC10318L9 

±0.10 

675 



Bold Part Numbers Indicate New Products. 
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Advance Information 


SEVEN-BIT PARALLEL 
HIGH SPEED A/D CONVERTER 
(WITH OVERRANGE) 

The MC10315L/MC10317L is a 7-bit high speed parallel A/D 
converter which employs ECL processing. The device consists of 128 
parallel latched comparators across a high quality input reference 
network. The 128 comparator outputs are then fed to a 128-to-7 
encoder and latched to the outputs which are ECL compatible. An over- 
range bit is provided to allow overrange sensing, or to facilitate the 
connection of an MC10315L and MC10317L in parallel to produce an 
8-bit A/D converter. The MC10315L and MC10317L are identical 
devices except for the method of overranging used, which simplifies the 
utilization of two 7-bit converters to produce an 8-bit conversion. {See 
ordering information and technical description.) 

Applications include video display and radar signal processing, high 
speed instrumentation, and TV broadcast video encoding. 

• 7-Bit Resolution/8-Bit Accuracy Plus Overrange 

• Direct Interconnection for 8- Bit Conversion 

• 15 MHz Sampling Rate 

• Wide Range of Input Voltage: ±2.0 Volts 

• Low Input Capacitance: <70 pF 

• 1 .2 Watt Power Dissipation 

• No Sample and Hold Required for Video Bandwidth Signals 

• Standard 24-Pin Package 


MC10315L/MC10317L DEVICE/APPLICATION CONFIGURATION 


(11) (9) (10,24) 

Ain CLK Vcc 



This document contains information on a new product. Specifications and information heroin 

are subject to change without notice. © motorola inc . i9B2 


DATA CONVERSION 

MC10315L 

MC10317L 


HIGH SPEED 

7-BIT ANALOG-TO-DIGITAL 
FLASH CONVERTER 

SILICON MONOLITHIC 
INTEGRATED CIRCUIT 



CERAMIC PACKAGE 
CASE 623 



PIN DIAGRAM 


Gnd 2 '‘ [rj 


^ Vcc* 

0 

LU 

LU 

> 


23] Gndl 

nn 

vpydC 1 


oo 1 r\A /I co\ 

N.C. [T 


^ D1 

Vrt 0 


20] D 2 

Vrm 0 


j^D3 

VrbIZ 


D4 

VRBac [T 


It] D5 

CLK [F 


"jej D6 (MSB) 

vcc'IjF 


Is] OVR 

Ain0 


"m] 0^ 

VEE*[i7 


~l^ Gnd 2 * 


*Vcc- ^EE Gnd2 are each available on two 
pins. Interconnections for the respective 
function are made on chip. To minimize I’R 
drops on chip and in the bonding wires, 
utilization of both pins for each function is 
recommended. 


ORDERING INFORMATION** 



Overrange Function 


Analog Input 

Logic Levels 

Device 

Condition 

OVR Bit 

DO-D 6 Bits 

MC10315L 

Overranged 


High 

MC10317L 

Overranged 


Low 


**For information regarding an evaluation board, contact 
Linear Marketing. Ani.RKAD 
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ADVANCED INFORMATION 


SP9770 

TEN BIT HIGH SPEED D TO A CONVERTER 




The Plessey SP9770 10-blt D/A converter is 
capable of converting a digital signal into a 
analog voltage at a rate of over 75 mega-bits per 
second (MBPS). An inherently low glitch 
desing is used and the complementary current 
outputs are suitable for direct transmission line 
drive. Included on the chip is a high 
performance voltage reference and reference 
amplifier. 

FEATURES 

■ 12ns Settling time 

■ 10 bits to ±1/2 LSB absolute and differential 
non linearity 

■ 75 MBPS Update rate 

■ Current output 



Fig. 1 SP9770 pin connections 


■ ECL standard inputs 

■ Complementary outputs, 20 mA full scale 


OPERATING NOTES 


■ Reference tempco. typically 40 ppm/°C 

■ DAC usable in multiplying mode to 25MHz 

■ 24 lead, 0.6 pitch package 

ABSOLUTE MAXIMUM RATINGS 

Postitive supply voltage ± 5.5V 

Negative supply voltage —5.7V 

Operating temperature range — 30°C to 85°C 
Storage temperature — 55°C to 125°C 


The pinout of the device is shown in Fig. 1. 
External components are limited to the current 
setting resistor and decoupling capacitors. 
The DAC has current outputs, with a nominal 
full scale of 20mA, corresponding with a 1 volt 
drop across a 50 ohm load. 

The actual output current is determined by the 
on-chip reference voltage and an off-chip 
current setting resistor. Output current, I out, is 
given by 

loUT = 4 X '' REF 
R SET 


Lead temperature (soldering 60 sec) 300°C 
Digital input voltage 0 to VEE 

Min current set resistance R SET 1500 
Output reference supply 0 to +1V 


A complementary louT is also provided. The 
setting resistor, Rset, is typically 240 ohms, 
giving a full scale output current of 20.75mA, 
and should have a temperature coefficient 
similar to that of the output load resistor. 
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Figure 4. Multiplying Mode operation 



Figure 5. Window detection of D.A.C. output settling 
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Figure 2. Basic Current Switched DAC 



Figure 3. Conventional D/A operation using on-chip reference 
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© PLESSEY 

Solid State 

The SP9770 has been designed to meet the dc specification shown in the test table below. 




T est Limits 




Parameter 

Symbol 




Unit 

Comments 

Min. 

Typ. 

Max. 





Power Supply 

ICC 

MM 

12 

17 

mA dc 


Current 

lEE 


56 

70 



Digital Input 

IlN H 


115 

200 

^Amps 

All Inputs 

Currents 






High 

Reference Voltage 

VREF 

-1.250 

-1.280 

-1.300 

Volts 


Reference Voltage 

Temp Coefficient 

dVREF/AT 

— 

40 

80 

PPM/°C 


Resolution 


— 

0.098 

— 

% 





10 

— 

Bits 


Non-Linearity 

Differential 

— 

— 

±0.05 

% 



Absolute 

— 

— 

±0.05 

% 


Bit Size 


19 

21 

23 

liAmps 

RL = 500 



0.9 

1 

1.1 

mVolt 

Fullscale Settling 

Time 

ts 

— 

12 

20 

nSec 

To 1 LSB 

Multiplying 

BM 

— 

25 

— 

MHz 

Current 

Bandwidth (3dB) 






Mode 


RECOMMENDED OPERATING CONDITIONS 


Parameter 

Symbol 

T est Limits 

— 

Unit 

— 

Comment 

Min. 

Typ. 

Max. 

Power Supply 

Voltage 

VEE 

VCC 

-4.85 

±4.75 

-5.3 

±5.0 

-5.45 

±5.25 

VOLTS dc 


Input Logic 

Levels 

VIH 

VIL 

-0.960 

-1.850 

~ 

-0.810 

-1.650 

VOLTS 

VOLTS 

ECL. 10k 
Compatible 

Fullscale o/p 

Current 

lout 

2 

20 

30 

mAmps 

1 * 4 REF 

RSet 

Output 

Compliance Voltage 
(at Pin Under Test) 

(See Note 1.) 

Vc 

-1 

-0.7 

±1 

±1 

VOLTS 

VOLTS 

at 85° C 

at 25° C 

Ambient Operating 
Temperature 

T 

-30 

~ 

±85 




Note 1 

Pin 17 should be connected to a reference supply at the most positive voltages required, with the load 
and Rset pin 24 returned similarly to this reference. Conveniently the reference is ground, but this limits 
the output to negative excursions only. Refer to figure 3. 
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The reference voltage source is nominally — 
1 .28 volts and is of a modified bandgap type. 
Samples show average temperature 
coefficients of 40ppm/°C over the range 
— 55°C to 125°C. 

The reference supply is internally 
compensated; however, to reduce the 
possibility of instability or noise generation, pin 
21 shouls be decoupled to pin 23 with 2nF 
ceramic chip capacitor. The current loop 
technique (Fig 2) has been used with a high 
performance loop amplifier. The current is set 
by an external resistor as described above. 
Stabilization of the loop amplifier is achieved by 
a single capacitor from pin 23 to ground. 
Minimum value is3900pF, although a20nF chip 
ceramic is recommended. 

Multiplying operation of the DAC is available in 
two modes, either a voltage applied in place of 
the reference, or a current supplied via the 
current source pin. In the former case the 3dB 
bandwidth os 250kHz, while in the latter, 
operational use is typically 25MHz. A suggested 
circuit is shown ib Fig. 4. 


ELECTRICAL CHARACTERISTICS 

Test conditions (unless otherwise stated) 

T = 25°C, Rset = 240n 


VIH MAX 

VIL MIN 

VEE 

VCC 

-0.81 

-1.85 

-5.2 

+5.0 


Measurement of Settling Time 

Oscilloscopes, whether real time or sampling 
do not have sufficiently low input VSWR oron- 
screen resolution for precise settling time 
measurements. A measurement technique has 
been devised, shown diagrammatically in Fig. 4, 
in which the DAC can settle into nearly ideal 50 
ohm load, with minimal interconnection paths; 
this also very closely related to the practical use 
of the device. Precision settling time 
measurements can be performed with a high 
speed comparator, conveniently a dual device, 
such as the SP9687, with a minimal delay time, 
in this case about 2ns. Two references are set 
up to detect the DAC output settling within a 
window, conveniently defined as the settling to 
ground of the output. 

The lower comparator detects when the DAC 
output has settled within 1/2 LSB of the final 
settling point, while the upper device when 
switched in checks that there is no overshoot. In 
fact, the settling is very well behaved, and after 
correction for comparator delay, the results 
consistently show a DAC settling time of 12ns, 
defined from the 50% point of the DAC input 
switching waveform. No correction has been 
made for the excess loading capacitance at the 
output node, so these results are considered to 
be conservative. 
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Don't miss 
the Sections on 
Semicustom ICs 

Digitai Gate Arrays, 
Standard Ceiis, and 
Linear Arrays Are 
Aii Covered 

Voi. II, page 4425 



Analog Switch Product Information 

Drivers and Gates 










Basic 

Part 


■’DS(on) 

Analog 

Voltage 

Switching 

Logic 



Opt. Sup. Voltage 


No. 

Switch 

Max. 

Range 

Time 

Input 

Logic Levels 

( + ) 

(-) 

Sup. 

Logic 


(Notes 

(2) 

(p-p^ 


(m*) 

for ON 

(V) 

Sup. 

Sup. 


1 & 2) 

Type 

(Note 3) 

(Note 3) 

toN 

tOFF 

Switch 


V|NH 

Vi 

V2 

V| 

Comments 












. 

























HD-t)-* 











One Channel SPST 

One Channel SPST 











DG5040 

CMOS 

Plus-40 

50 

30 

1.0 

wm 

1 

0.8 

2.0 

15 

-15 

5 














- 






















Two Channel SPST 

Two Channel SPST 











DGM111 

PMOS 

75-200 

20 

0.3 

1.0 

0 

0.5 

4.6 

■a 

-20 

5 


DG133 

N-JFET 

30 

20 

0.6 

1.6 

1 

0.8 

2.5 

u 

-18 

— 

See DG181 For New Design 

DG134 

N-JFET 

80 

20 

0.6 

1.6 

1 

0.8 

2.5 

mm 

-18 

— 

See DG182 For New Design 

DG141 

N-JFET 

10 

20 

1.0 

2.5 

1 

0.8 

2.5 

12 

-18 

— 

See DG180 For New Design 

DG151 

N-JFET 

15 

15 

1.0 

2.5 

1 

0.8 

' 2.5 

15 

-15 

— 

See DG180 For New Design 

DG152 

N-JFET 

50 

15 

0.8 

1.6 

1 

0.8 

2.5 

15 

-15 

— 

See DG181 For New Design 

DG180 

N-JFET 

10 

20 

0.3 

0.25 

0 

0.8 

2.0 

10 

-20 

5 

Break-Before-Make 



10 

15 

0.3 

0.25 

0 

0.8 

2.0 

15 

-15 

5 

15 V Supplies 

•DG181 

N-JFET 

30 

20 

0.15 

0.13 

0 

0.8 

2.0 

10 

-20 

5 

Break-Before-Make 



30 

15 

0.15 

Q.13 

0 

0.8 

2.0 

15 

-15 

5 

15V Supplies 

*DG182 

N-JFET 

75 

20 

0.25 

0.13 

0 

0.8 

2.0 

10 

-20 

5 

Break-Before-Make 



75 

20 

0.25 

0.13 

0 

0.8 

2.0 

15 

-15 

5 

15V Supplies 

*DG200A 

CMOS 

Plus-40 

70 

30 

1.0 

0.5 

0 

0.8 

2.0 

15 

-15 

— 


DG281 

N-JFET 

300 

20 

0.15 

0.13 

0 

0.8 

2.0 

15 

-15 

5 

Break-Before-Make 

*DG300A 

CMOS 

50 

30 

0.300 

0.250 

1 

0.8 

4.0 

15 

-15 

— 


*DG381A 

CMOS 

50 

30 

0.300 

0.250 

0 

0.8 

4.0 

15 

-15 

— 


*DG304A 

CMOS 

50 

30 

0.250 

0.150 

1 

3.5 

11.0 

15 

-15 

— 

CMOS compatible 

*DG5041 

CMOS 

PIu5-40 

50 

30 

1.0 

0.5 

1 

0.8 

2.0 

15 

-15 

5 

Break-Before-Make 



















































Four C 

hannel SPST 








Four Channel SPST 

•DG172 

PMOS 

150-450 

20 



0 

0.8 

2.0 

10 

-20 

5 


*DG201A 

CMOS 

Plus-40 

175 

30 


■1 

0 

0.8 

2.0 

15 

-15 

— 


*DG201HS 

CMOS 

Plus-40 

50 

30 

.05 

.04 

0 

0.8 

2.0 

15 

-15 


Super Fast Switch 

*DG221 

CMOS 

100 

30 



0 

0.8 

2.4 

15 

-liS 


u/ith irM'Mit latr^hcse 

Plus-40 









*DG202 

CMOS 

Plus-40 

175 

30 

0.6 

0.45 

1 

0.8 

2.0 

15 

-15 

— 


*DG211 

CMOS 

Plus-40 

175 

30 

1.0 

0.5 

0 

0.8 

2.0 

15 

-15 

5 


*DG212 

CMOS 

Plus-40 

175 

30 

1.0 

0.5 

1 

0.8 

2.0 

15 

-15 

5 


*DG308A 

CMOS 

Plus-40 

100 

30 

0.2 

0.15 

1 

3.5 

11.0 

15 

-15 

— 

Single Supply Operation 

*DG309 

CMOS 

Plus-40 

100 

30 



0.2 

0.15 

0 

3.5 

11.0 

15 

-15 

— 

Single Supply Operation 



'Devices recommended for new designs are indicated in bold face type. 
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Analog Switch Product information (Confd) 

Drivers and Gates (Confd) 

Basic 

Part 

No. 

(Notas 

1 A2) 

Switch 

Type 

*^08(00) 

Max. 

(2) 

(Note 3) 

Analog 
Voltage 
Range 
(p-pV) 
(Note 3) 

Switching 

Time 

(i^*) 

*ON tOFF 

Logic 
Input 
for ON 
Switch 

Logic Levels 
(V) 

V|NL V|NH 

Opt. Suj^Voltage 

( + ) (-) Logic 

Sup. Sup. Sup. 
Vi V2 V| 

Comments 

Five Channel SPST 
























Five Channel SPST 

DG125 

PMOS 

100-450 

20 

0.3 

2.0 

0 

0.5 

■o 

10 

-20 

5 












O' ' — 













O 

-rT*— • 























One Channel SPOT 

One Channel SPOT 











DG143 

N-JFET 

80 

20 

0.8 

1.6 

(Note 4) 

2.0 

3.0 

12 

-18 

— 

See DG188 For New Design 

DG144 

N-JFET 

30 

20 

0.8 

1.6 

(Note 4) 

2.0 

3.0 

12 

-18 

— 

See DG187 For New Design 

DG146 

N-JFET 

10 

20 

1.0 

2.5 

(Note 4) 

2.0 

3.0 

12 

-18 

— 

See DG186 For New Design 

DG161 

N-JFET 

15 

15 

1.0 

2.5 

(Note 4) 

2.0 

3.0 

15 

-15 

— 

See DG186 For New Design 

DG162 

N-JFET 

50 

15 

0.8 

1.6 

(Note 4) 

2.0 

3.0 

15 

-15 

— 

See DG187 For New Design 

DG186 

N-JFET 

10 

20 

0.3 

0.25 

(Note 5) 

0.8 

2.0 

10 

-20 

5 

Break-Before-Make 


N-JEFT 

10 

15 

0.3 

0.25 

(Note 5) 

0.8 

2.0 

15 

-15 

5 

15V Supplies 

•DG187 

N-JFET 

30 

20 

0.15 

0.13 

(Note 5) 

0.8 

. 2.0 

10 

-20 

5 

Break-Before-Make 


N-JFET 

30 

15 

0.15 

0.13 

(Note 5) 

0.8 

2.0 

15 

-15 

5 

15V Supplies 

•DG188 

N-JFET 

75 

20 

0-25 

0.13 

(Note 5) 

0.8 

2.0 

10 

-20 

5 

Break-Before-Make 


N-JFET 

75 

20 

0.25 

0.13 

(Note 5) 

0.8 

2.0 

15 

-15 

5 

15V Supplies 

DG287 

N-JFET 

300 

20 

0.15 

0.13 

(Note 5) 

0.8 

2.0 

15 

-15 

5 

BreaK-before-iviaKe 

*DG301A 

CMOS 

50 

30 

0.300 

0.250 

(Note 5) 

0.8 

4.0 

15 

-15 



*DG387A 

CMOS 

50 

30 

0.300 

0.250 

(Note 5) 

0.8 

4.0 

15 

-15 

— 


*DQ305A 

CMOS 

50 

30 

0.250 

0.150 

(Note 5) 

3.5 

11.0 

15 

-15 

— 

CMOS compatible 

SI3002 

PMOS 

100-400 

20 

1.0 

1.5 

(Note 5) 

0.8 

2.0 

10 

-20 

— 


•DGS042 

CMOS 

50 

30 

1.0 

0.5 

(Note 5) 

0.8 

2.0 

15 

-15 

5 

Break-Before-Make 


Plus-40 





















• 

— O 






















Two Channel SPOT 

1 Two Channel SPOT 











DG189 

N-JFET 

10 

20 

0.3 

0.25 

(Note 5) 


mm 

■a 

-20 

5 

Break-Before-Make 


N-JFET 

10 

15 

0.3 

0.25 

(Note 5) 



la 

-15 

5 

15V Supplies 

*00190 

N-JFET 

30 

20 

0.15 

0.13 

(Note 5) 

0.8 

2.0 

MM 

-20 

5 

Break-Before-Make 


N-JFET 

30 

15 

0.15 

0.13 

(Note 5) 

0.8 

2.0 

15 

-15 

5 

15V Supplies 

*DG191 

N-JFET 

75 

20 

0.25 

0.13 

(Note 5) 

0.8 

2.0 

10 

-20 

5 

Break-Before-Make 


N-JFET 

75 

20 

0.25 

0.13 

(Note 5) 

0.8 

2.0 

15 

-15 

5 

15V Supplies 

*DQ243 

CMOS 

50 

30 

1.0 

0.5 

(Note 5) 

0.8 

2.0 

15 

-15 

5 

Make-Before-Break 


Plus-40 












DG290 

N-JFET 

300 

20 

0.15 

0.13 

(Note 5) 

0.8 

2.0 

15 

-15 

5 

Break-Before-Make 

*DG303A 

CMOS 

50 

30 

0.300 

0.250 

(Note 5) 

0.8 

4.0 

15 

-15 

— 


*DQ390A 

CMOS 

50 

30 

0.300 

0.250 

(Note 5) 

0.8 

4.0 

15 

-15 

— 


*DQ307A 

CMOS 

50 

30 

0.250 

0.150 

(Note 5) 

3.5 

11.0 

15 

-15 

— 

CMOS compatible 

*005043 

CMOS 

50 

30 

1.0 

0.5 

(Note 5) 

0.8 

2.0 

15 

-15 

5 

Break-Before-Make 


Plus-40 












‘Devices recommended for new designs are indicated in bold face type. 
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Analog Multiplexer Product Information 




'DS(on) 

Max. 

Analog 

Voltaga 

Ranga 

(P-P^ 

Switching 

Tima 

Logic 

Input 

Logic Lavals 

Opt. Su|^Voitaga 
( + ) (-) Logic 

Switch 

(Q) 

(ms) 

for ON 

(V) 

Sup. Sup. 

Sup. 

Type 

(Note 3) 

(Nota 3) 

*ON *OFF 

Switch 

V|NL Vinh 

Vi V2 

Vj 


Comments 


UJ 

O 

< 

U. 

cc 

LU 

K 

Z 




One Channel DPST 


*□05044 CMOS 50 
Plus-40 


(Note 5) 0.8 


One Channel DPST 


15 -15 5 Break-Before-Make 


Two Channel DPST 


Two Channel DPST 


DG126 

N-JFET 

80 


0.6 

1.6 

(Nots 9) 

0.8 

2.5 

12 

12 

-18 


Sss DG1S5 For Nsw Design 

DG129 

N-JFET 

30 


0.6 

1.6 

(Note 9) 

0.8 

2.5 

-18 

— 

See DG184 For New Design 

DG140 

N-JFET 

10 


1.0 

2.5 

(Note 9) 

0.8 

2.5 

12 

-18 

— 

See DG183 For New Design 

DG153 

N-JFET 

15 

15 

1.0 

2.5 

(Note 9) 

0.8 

2.5 

15 

-15 

— 

See DG183 For New Design 

DG154 

N-JFET 

50 

15 

0.6 

1.6 

(Note 9) 

0.8 

2.5 

15 

-15 

— 

See DG185 For New Design 

DG183 

N-JFET 

10 

20 

0.3 

0.25 

1 

0.8 

2.0 

10 

-20 

5 

Break-Before-Make 


N-JFET 

10 

15 

0.3 

0.25 

1 

0.8 

2.0 

15 

-15 

5 ' 

15V Supplies 

DG184 

N-JFET 

30 

20 

0.15 

0.13 

1 

0.8 

2.0 

10 

-20 

5 

Break-Before-Make 


N-JFET 

30 

15 

0.15 

0.13 

1 

0.8 

2.0 

15 

-15 

5 

15V Supplies 

'DG185 

N-JFET 

75 

20 

0.25 

0.13 

1 

0.8 

2.0 

10 

-20 

5 

Break-Before-Make 


N-JFET 

75 

20 

0.25 

0.13 

1 

0.8 

2.0 

15 

-15 

5 

15V Supplies 

DG284 

N-JFET 

300 

20 

0.15 

0.13 

1 

0.8 

2.0 

15 

-15 

5 

Break-Before-Make 

'DG302A 

CMOS 

50 

30 

0.300 

0.250 

1 

0.8 

4.0 

15 

-15 

— 


'DG384A 

CMOS 

50 

30 

0.300 

0.250 

1 

0.8 

4.0 

15 

-15 



DG306A 

CMOS 

50 

30 

0.250 

0.150 

1 

3.5 

11.0 

15 

-15 

— 

CMOS compatible 

'DG5045 

CMOS 

Plus-40 

50 

30 

! 1.0 

0.5 

1 

0.8 

2.0 

15 

-15 

5 

Break-Before-Make 




One Channel DPDT 


One Channel DPDT 


DG139 

N-JFET 

30 

20 

0.8 

1.6 

DG142 

N-JFET 

80 

20 

0.8 

1.6 

DG145 

N-JFET 

10 

20 

1.0 

2.5 

DG163 

N-JFET 

15 

15 

1.0 

2.5 

DG164 

N-JFET 

50 

15 

0.8 

1.6 



12 

-18 - 

See DG191 For New Design 

12 

-18 - 

See DG190 For New Design 

12 

-18 — 

See DG189 For New Design 

15 

-15 - 

See DG189 For New Design 

15 

-15 - 

See DG191 For New Design 


(1 ) ‘Devices recommended for new designs are indicated in bold face type. 

(2) See individual data sheets for package and temperature designations. 

(3) Analog voltage range is a function of supply voltages. Where a FET switch is PMOS or CMOS, rps a function of 
Supply Voltage and Analog Voltage. See individual data sheets for more detail. 

(4) Input reference voltage of 2.5 V is required (see data sheets). 

(5) See data sheet for switch state of differential switches. 

(6) Current Driven Device I|MH = 1 mA. 

(7) For truth table see data sheet. 

(8) The appropriate switching characteristic for multiplexers is ttransition. not tQN' ^OFF- 

(9) Device normally operates with resistor to .+IOV. 
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Drivers for MOSFET Switches 



These drivers were designed to function as a level shifter and buffer between low level logic and the control gate of FET 

analog switches. Output voltage ratings are as high as SOV. 











OFF Level 
V{0UT)0FP 







Basic 




at 

Rated Current 

or 

Input 

Logic 


V|NH 

Optimum Supply 
Voltage 
(V) 


Switching 

Part 


Function 

at 

'(OUT)OPF 

for 


(V) 


Number 


and 

Rated 

at 

VquT 

V|NL 

(||nh) 



Time,{ius) 

(Note 2 ) 


Uses 

Currant(s) 

Rated Voltage 

(low) 

(V) 

(mA) 

Vi V2 Vl 

Vr 

tON fOFF 

D125 

6 6 

Six Separate 

MOSFET 

Drivers 

0.4V@5mA 

0.1pA@10V 

0 

0.5 

H 

(Note 9) -20 5 

- 

0.5 1.2 

0129 

■ 

Four Channel 
(BV = 50) 
MOSFET 

Driver with 
Decode 

0.7V@10mA 

0.1iuA@10V 

1 

0.7 

2.2 

(Note 9) -20 - 


0.25 0.8 








R 



td"*" 'd' 

•D169 

2 4 

Dual High- 

1.2V@1mA 

1.1 V@1mA 

Output & 

0.8 



0 

0.17 0.20 



Speed Drivers 

3.0V@40mA 

2.5V@40mA 

Comple- 

0.8 



0 

0.17 0.20 



with Comple- 



ment 








mentary Out- 
puts designed 
to drive high- 
capacity loads. 



Available 


1 





m 


VOH 

VOL 







*0469 


Quad High 

Vdd -2.0V 

2.0V@200mA 

1 

0.8 

2.0 

■H2V, GND 


0.045 



Speed Driver 

@200mA 

0.2V@10mA 








■ 


Vdd -0.2V 
@10mA 








Si 7250 

!■ 

Quad High 

Vdd -2.0V 

2.0V@200mA 

Output & 

0.8 

2.0 

-H2V, GND 


0.150 



Speed Driver 

@200mA 

0.2V@10mA 

Comple- 









Vdd -0.2V 


ment 







■ 


@10mA 


Available 









MyjtfpfA FFT Switches 



Siliconix P-Channel MOSFET & DMOS Switches are available for such applications as sequential switching (com- 
mutation), signal processing, modulation, and A-to-D conversion. The MOSFET is normally OFF. These devices are 

1 also available with Siliconix drivers in a single package. 








Circuit Function 










9 

0 0 

U R 0 










Basic 

R A / 

' 








Cds C«b 

Part 

C 1 T 







iS(off) VGS<th) 

Cns 

Number 

E N E 


Puli Up 

rQ3M«x. (Vj 



Typ. Typ. Typ. 
(pn (pR (pR 

(Note 2) 

8 8 8 

Switch Type 

On Gat* @ Vs = +10V @ Vs = -10V BVqss 

(nA) Min. Max. 

G115 

6 1 6 

SP6T 

Yes 

100 

450 


-30 

0.5 -1.5 -4.0 

0.9 

0.4 2 

G118 

6 1 8 

SP6T 

No 

100 

450 


-30 

0.5 -1.5 -4.0 

0.9 

0.4 2 

G119 

6 2 3 

DP3T 

Yes 

100 

450 


-30 

0.5 -1.5 -4.0 

1.8 

0.4 2 

G122 

4 2 2 

DPDT 

Yes 

100 

450 


-30 

0.5 -1.5 -4.0 

1.8 

0.4 2 

G123 

4 2 4 

2 X SPOT 

Yes 

100 

450 


-30 

0.5 -1.5 -4.0 

1.8 

0.4 2 

*SD5000 

4 4 4 

4XSPST 

No 

50 



20 

10.0 0.1 2.0 

3.5 

0.5 4 

*SDS001 

4 4 4 

4XSPST 

No 

50 



10 

10.0 0.1 2.0 

3.5 

0.5 4 

*805002 

4 4 4 

4XSPST 

No 

50 



15 

10.0 0.1 2.0 

3.5 

0.5 4 

*805200 

4 4 4 

4xSPST 

No 

80 



30 

1000 0.5 2.0 

3.5 

0.5 4 

NOTES: 











(1 ) ‘Devices recommended for new designs are indicated in bold face type. 

(2) See individual data sheets for package and temperature designations. 






(9) Device normally operates with resistor to +10V. 









Siliconix 



3080 


©IC MASTER 1984 























































Pulse Width Modulators 

Basic 

Part 

Number 
(Note 2} 

Function 

and 

Uses 

Operating Freq. 

VoL 

@ Rated Currant 

VoH 

@ Rated Current 

Supply Voltage 

•PWM25 

Pulse Width 

Modulator for 

SMPS to drive 

NPN or N channel 
MOSPOWER 

Devices 

10Hz-400kH2 
with Dead Time 
Adjust 

0.4V @ 20mA 

2.5V @ 100mA 

V-i- -2V@20mA 

V+ -3V@100mA 

+8.5V to +35V 

‘PWM27 

Pulse Width 

Modulator for S 

SMPS to drive 

PNP or P channel 
MOSPOWER 

Devices 

10Hz-400kHz 
with Dead Time 

0.4V @ 20mA 

2.5V @ 100mA 

V+ -2V@20mA 

V+ -3V@100mA 

+8.5V to +35V 

‘PWM125 

Pulse Width 
Modulator for 

SMPS to drive 

N channel MOS- 
POWER Devices 

10Hz -800kHz 
with 100ns Dead 
Time 

0.4V @ 20mA 

2.5V @ 100mA 

V-H -2V@20mA 

V+ -3V@100mA 

+8.5V to +35V 

•PWM127 

Pulse Width 
Modulators for 

SMPS to drive 

P channel MOS- 
POWER Devices 

10Hz -800kHz 
with 100ns Dead 

0.4V @ 20mA 

2.5V @ 100mA 

V+ -2V@20mA 

V+ -3V@100mA 

+8.5V to +35V 

Voltage Converters 

Basic 

Part 

Number 
(Note 2) 

Function 

and 

Uses 

Input 

Voltage Range 

Quiescent 

Currant 

Output Voltage 

Output Voltage @ 
Output Current 

Si 7661 

Voltage 

Doubler/Inverter 

+4.5V to +20V 

2mA Max 

-20V to +20V 

-18V to +18V 
@ 20mA 

Si 7660 

Voltage 

Converter/ Inverter 



+1.5V to +10.0V 

See Data Sheet 

-1.5V to -10.0V 

See Data Sheet 

NOTES: 

(1 ) 'Devices recommended for new designs are indicated in bold face type. 

(2} See individual data sheets for package and temperature designations. 

(3) Analog voltage range is a function of supply voltages. Where a FET switch is PMOS or CMOS, tQg is also a function of 

Supply Voltage and Analog Voltage. See individual data sheets for more detail. 

(4) Input reference voltage of 2.5 V is required (see data sheets). 

(5) See data sheet for switch state of differential switches. 

(6) Current Driven Device i|NH “ ^ 

(7) For truth table see data sheet. 

(8) The appropriate switching characteristic for multiplexers is ttr 3 nsjtion’ f’Ot tQN- ^OFF- 

(9) Device normally operates with resistor to +10V. 
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Analog Multiplexer Product information 


c 

o 

CO 


Basic 


'’DS(on) 

Analog 

i — 





1 Opt. Sup. Voltage 


Part 


! Voltage 

Switching 

Logic 




(V) 



No. 


Max. 

Range 


Time 

Input 

Logic Levels 

{ + ) 

(-) 

Logic 


(Notes 

Switch 

(Q) 

(p-plo 


(fiS) 

for ON 


(V) 

Sup. 

Slip. 

Sup. 


1 & 2) 

Type 

(Note 3) 

(Note 3) 

tON 

*OFF 

Switch 

VlNL 

V|NH 

Vi 

V2 

Vl 

Comments 

Eight Channel 

MUX + 

Enable 

DG501 

DG503 

PMOS 

PMOS 

150-250 

150-800 

10 

20 

m 


(Note 7) 
(Note 7) 


5 

10 

-20 

-20 

— 

Logic Pullup Resistors 
Note 9 

*DQ508A 

CMOS 

Plus-40 

400 

30 

1.0 

(Note 8) 

(Note 7) 

0.8 

2.0 

15 

-15 

— 


*DQ528 

CMOS 

Plus-40 

400 

30 

1.0 

(l^ote 8) 

(Note 7) 

0.8 

2.4 

15 

-15 

. 

With Input Latches 

SI3705 

PMOS 

150-400 

10 

1.5 

(Note 8) 

(Note 7) 

0.6 

3.5 

5 

-20 

— 

See DG501/NO Pullup 
Resistors 

Sixteen Channel MUX + Enable 

*DQ506A 

CMOS 

Plus-40 

400 

30 

1.0 

(Note 8) 

(Note 7) 

0.8 

2.0 

15 

-15 

- 

Break-Before-Make 

*DG526 


400 

30 

1.0 

(Note 8) 

(Note 7) 

0.8 

2.4 

15 

-15 

— 

Break-Before-Make 

Four Channel Differential MUX 

*DG509A 

CMOS 

Plus-40 

1 

400 

30 

1.0 

' 

(Note 8) 

(Note 7) 

0.8 

2.0 

15 

-15 

- 

Break-Before-Make 

*DQ529 

CMOS 

Plus-40 

400 

30 

1.0 

(Note 8) 

(Note7) 

0.8 

2.4 

15 

-15 

— 

With Input Latches 

Eight Channel 

1 Differential MUX + Enable 

*DQ507A 

CMOS 

Plus-40 

400 

30 

1.0 

(Note 8) 

1 

(Note 7) 

0.8 

1 

2.0 

15 

-15 

- 

Break-Before-Make 

With Input Latches 

*DG527 

400 

30 

1.0 

(Note 8) 

(Note 7) 

0.8 

2.4 

15 

-15 

— 


Four Channel SPOT D/A Converter Summing Node Switches 


DG515 I NMOS i See i — i 0.120 0.170 i (Note 5) i 0.5 7.5 i 8.0 0 — i R-| =6.25Q, n 2 = 12.5Q, 

I I nnnn- II III I Ro = 25Q. R>. = 50Q 

I ments II II I , . • ^ 

I menis i i i i i i 


Ten Channel SPDt D/A Converter Summing Node Switches 


DG516 NMOS See — 0.120 0.170 (NoteS) 0.5 7.5 8.0 0 — Ri = 100Q, R 2 = 200Q 

Com- ' R3 = 400Q, R4 = 800Q 

ments R5 = 1600Q 

R5_io = 3200Q 


NOTES: 

(1) ’Devices recommended for new designs are indicated in bold face type. 

(2) See individual data sheets for package and temperature designations. 

(3) Analog voltage range is a function of supply voltages. Where a FET switch is PMOS or CMOS, rQs is also a function of 
Supply Voltage and Analog Voltage. See individual data sheets for more detail. 

(4) Input reference voltage of 2.5 V is required (see data sheets). 

(5) See data sheet for switch state of differential switches. 

(6) Current Driven Device l|(v)n = 1 mA. 

(7) For truth table see data sheet. 

(8) The appropriate switching characteristic for multiplexers is ttransition< >^01 ^ON< ^OFF- 

(9) Device normally operates with resistor to +10V. 
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Linear and Data Conversion 

Product Information 

A/D and D/A Converters 

3 1/2-Digit 

High 

Performance 

Integrating 

A/D Converter 

LD110/LD111A 

16-pin 
plastic DIPS 

±3 1 /2-Digit Resolution 

Accuracy 0.02% ±T count 

Auto zero 

Auto polarity 

10/iV resolution 

Typical TC of 5 ppm/°C 

A usable 20mV scale 

Three voltage ranges; 1.999V. 

199.9mV & 19.99mV 

Sampling rate up to 40 samples/s 
Differential input capability 

Over-range & under-range 
signals 

TTL compatible 

4 1/2-Digit 
Integrating 

A/D 

Converter 

LO120/121A 

16-pin & 18-pin 
plastic DIP 
respectively 

±4 1/2-Digit Resolution 

Accuracy 0.005% ±1 count 

Auto zero 

Auto polarity 

TTL compatible 

Internal clock 

Linear to 28,500 counts 

Two voltage ranges; 2.0V & 

200.00mV 

1 to 5 samples/s 

25% inter-digit blanking 

MUX BCD outputs 

0.5 count stability on 2.0V range 
Monolithic design 

4 1 /2-Digit 
Integrating 

A/D 

Converter 

LD122/121A 

16-pin & 18-pin 
plastic DIP 
respectively 

±4 1/2-Digit Resolution 

Accuracy 0.005% ±1 count 
lyV resolution for 20 mV FS 

Auto zero 

Auto polarity 

TTL compatibility 

Internal clock 

Linear to 28,500 counts 

Same as LD120/121A but 
does not have internal input 
buffer amplifier 

4 1/2-Digit 
Integrating 

A/D 

Converter 

Si7135 

±4 1/2-Digit Resolution 

Accuracy ±.005% ±1 count 

2 Volts full scale 

Auto-zero 

TTL Compatible 

Monolithic Construction 

Six Auxiliary I/O's are available for 
interfacing Micro-processors and UARTS 
28 lead plastic pkg. 

12 bit 

D/A 

Converter 

Si7622 

12 bit Multiplying D/A 

12 bit Linearity 

Guaranteed Monotonic 

Single Supply 

Double Buffered Input Registers 

Monolithic Construction 

28 pin Plastic & Cerdip 

Micro-processor corhpatible 

8 bit 

Data 

Acquisition 

System 

1 

Si520 

8 bit by 8 Channel 

Data Acquisition System 

Ratiometric Conversion 

No Missing Codes 

Built-in 8-input Analog Multiplexer 

28 pin Plastic Pkg. 

Latched 3 state outputs 

Latched Address Inputs 

Single 5V Supply 

Micropower Linear IC’s 

Triple 

Op Amp 

L144 

14-pin plastic, 
ceramic, flat- 
pack & Dice 

±1 .5 to ±18V supply 

Programmable supply current 
Internally compensated 

0.4V//iS slew rate 

80dB gain with 20kfrioad 

Drive large capacitive loads 
±30V differential input 

Monolithic construction 

Quad 

Comparator 

LI 61 

16-pin plastic, 
ceramic, flat- 
pack & Dice 

±1.5 to ±18V supply 

Single supply operation 
Programmable supply current 

3V/ms slew rate 

Gain greater than 20V/mV 

Sensing near ground 
±30V differential input 

CMOS Logic compatible 
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Siliconix 



Analog Switches and Multiplexers JAN38510 

Several Siliconix Analog Switches and Multiplexers are available fully certified on the QPL (Qualified Parts List) 
published monthly by Defense Electronics Supply Center (DESC). The QPL numbers follow this format: 
JM38510/XXXXX. Refer to the current Siliconix Price List for available part types and order numbers. 


JAN Part Numbering System 


J M38510/1i1 07 B E C 



Part Number 

Order Part Number 

Generic Part Number 

JM38510/11101BCC 

SJM181BCC 

DG181AP/883 

jM3bcn0/m0ibiC 

SJrvi iBiBiC 

DG181 AA/S33 

JM38510/11102BCC 

SJM182BCC 

DG182AP/883 

JM38510/11102BIC 

SJM182BIC 

DG182AA/883 

JM38510/11103BEC 

SJM183BEC 

DG184AP/883 

JM38510/11104BEC 

SJM185BEC 

DG185AP/883 

JM38510/11105BCC 

SJM187BCC 

DG187AP/883 

JM38510/11105BIC 

SJM187BIC 

DG187A A/883 

JM38510/11106BCC 

SJM188BCC 

DG188AP/883 

JM38510/11106BIC 

SJM188BIC 

DG188AA/883 

JM38510/11107BEC 

SJM190BEC 

DG190AP/883 

JM38510/11108BEC 

SJM191BEC 

DG191AP/883 

J M3851 0/11 601 BCC 

SJM300BCC 

DG300AP/883 

JM38510/11601BIC 

SJM300BIC 

DG300AA/883 

JM38510/11602BCC 

SJM301BCC 

DG301AP/883 

JM38510/11602BIC 

SJM301BIC 

DG301AA/883 

JM38510/11603BCC 

SJM302BCC 

DG302AP/883 

JM38510/11604BCC 

SJM303BCC 

DG303AP/883 

JM38510/11605BCC 

SJM304BCC 

DG304AP/883 

JM38510/11605BIC 

SJM304BIC 

DG304AA/883 

JM38510/11606BCC 

SJM305BCC 

DG305AP/883 

JM38510/11606BIC 

SJM305BIC 

DG305AA/883 

JM38510/11607BCC 

SJM306BCC 

DG306AP/883 

JM38510/11608&CC 

SJM307BCC 

DG307AP/883 

JM38510/12303BCC 

SJM200BCC 

DG200AAP/883 

JM38510/12303BIC 

SJM200BIC 

DG200 AAA/883 

JM38510/12304BEC 

SJM201BEC 

DG201AAP/883 
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Fast CMOS Gate Arrays Family of Arrays 

Typical Gate Delays (ns) F.O. =2 

The Siliconix family of CMOS gate arrays has been 


specifically designed to offer a fast and easy way to design 
your own custom integrated circuits. These FAST CMOS 
gate arrays offer virtually all the benefits of a full custom 
design at a fraction of the cost and time usually associated 
with full custom development programs. 

Designing with our "State-of-the Art” silicon gate 
process is as easy as designing with standard "Off-the-Shelf'' 
components. All the information necessary for you to begin 
your custom 1C is contained in our design manual. 


ISO-5 ISO-3 


GATE TYPE 

Tr 

Td 

Tpd 

GATE TYPE 

Tr 

Td 

Tpd 

INVERTER 

4.3 

1.7 

3.0 

INVERTER 

1.35 

0.45 

0.9 

S-INPUT NANO 

4.5 

3.5 

4.0 

2-INPUT NANO 

1.5 

1.0 

1.25 

2-INPUT NOR 

9.5 

2.1 

5.8 

2-INPUT NOR 

2.85 

0.55 

1.7 

3-INPUT NANO 

4.8 

6.0 

5.4 

3-INPUT NANO 

1.6 

1.7 

1.65 

3-INPUT NOR 

13 

2.5 

7.8 

3-INPUT NOR 

4.4 

0.6 

2:5 

4-INPUT NANO 

5.0 

7.0 

6.0 

4-INPUT NANO 

1.7 

2.3 

2.0 


TABLE 2 


No Previous 1C Design 

Experience Necessary Macrocells 

Our design manual walks you through the complete Our design manual contains over 100 characterized, pre- 
design process. All the information necessary to take your designed macrocells for virtually all SSI functions. When 

conceptual design through the breadboard stage to the final these macrocells are used, all contact opening and metal 

prototype evaluation is discussed, with numerous examples routing within the cell is done automatically, eliminating 
given. Over 100 macrocells are included in the manual to the possibility of error when the function is implemented, 

assist in converting your logic diagrams to the gate level. The following example of the implementation of an exclu- 

Our applications engineers are always available to answer sive-OR gate should help illustrate this point. The schematic 
any questions you may have concerning the design and is shown for reference only and is not necessary for the 

integration of your gate array. Included in the design implementation of the function. The macrocell for an exclu- 

manual are 200X layout sheets, macrocell planning sheets, sive-OR gate is found in the design manual listing for exclu- 

test planning sheets, and other tools developed by 1C sive-OR gates. Note that several different versions can be 

design experts. implemented. The macrocell chosen for this example is 

X01A, as illustrated in Figure 3. 

A Wide Selection of Arrays to 
Choose From 

Siliconix currently offers two families of oxide-isolated, 
silicon-gate arrays. Each family consists of seven different 
chips ranging in size from 360 to 1500 gates. A complete 
table of the arrays is shown in Table 1. The array family is 
determined by the process that is employed to fabricate 
the chips. The ISO-3 and ISO-5 refer to the design rules used Rgure 3 

for the gate masking step. Typical gate delays for each series 
are shown in Table 2 for Vdd of 5 volts. 

Input/Output Buffers 

The ISO series has very powerful I/O buffers designed to 
be direct TTL-compatible, capable of sinking 6mA at 0.4V 
or 24mA at 2.5V (Vdd = 5.0V). Each p-buffer can source 
2mA at 4.6V or 10mA at 2.5V. There are three transistors 
(one single and one double) in each buffer device which can 
be connected as desired for any particular application. All 
the output devices are fully guardbanded. 


TABLE 1 
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Siliconix MOSPOWER 
Prime Products Selector Guide 

• 200*C RATING 


Packages: 



It 

i 

II i! 1 
li !l ii 

1 




BVdss 

(Volts) 

TO-3 

TO-220 

TO-39 

TO-237 

TO-92 

TO-202 

Quad 

Side Braxa 

Quad 

Plastic 

600-650 

VNT008A 

6A, 1,5!1, 650V 

VNT008D 

6A, 1.511, 650V 







450-500 

VNP006A 

20A, 0.31 i, 500V 

IRF840 

8A, 0.8511, 500V 







IRF450 

13A, 0.4J1, 500V 

VN50010/IRF830 
4.5A, 1.511, 500V 







IRF440 

8A, 0.8511, 500V 

IRF820 

2.5A, 311, 500V 







VNP002A' 

6.5A, 1.511, 500V 








VN5001A/IRF430 
4.5A, 1,511, 500V 








IRF420 

2.5A, 311, 500V 








350-400 

VNM005A 

25A, 0.211, 400V 

IRF740 

10A, 0.5511, 400V 







IRF350 

15A, 0.311, 400V 

VN4000D/IRF730 
5.5A, 1.011, 400V 







IRF340 

10A, 0.5511, 400V 

IRF720 

3A, 1,811, 400V 







VNM001A' 

8A, 1.011, 400V 








VN4000A/IRF330 
5.5A, 1.011, 400V 








IRF320 

3.0A, 1.8n,400V 








120-240 

VNJ004A 

45A, 0.0611, 200V 

VN2406D 

1.4A. 611 240V 

VN2406B 

0.8A, 611, 240V 

VN2406M 

0.3A, 611, 240V 

VN2406L 

0.21 A. 611, 240V 




1RF250 

30A, 0.08511, 200V 

IRF640 

18A, 0.1811, 200V 


VN2410M 

0.25A, 1011. 240V 

VN2410L 

0.16A, 1011, 240V 




IRF240 

18A, 0.1811, 200V 

IRF630 

9A, 0.411, 200V 



BS107 

.1A, 28n, 200V 




IRF230 

9A, 0.411, 200V 

tRF620 

5A, 0.811, 200V 







IRF220 

5A, 0.811, 200V 








60-100 

VNE003A 

60A, 0.03511, 100V 

IRF540 

27A, 0.08511, 100V 

IRFF130 

8A, 0.1811, 100V 

VP1008M 

0.3TA, 511, - 10CW 

VPT004I. 

0,23A, 511. - 100V 

VNB8AF 

1.5A, 411. BOV 

VQ1006P 

0.40A, 4.511, 90V 

VQ1006J 

0.40A, 4.511, 90V 

IRF150 

40A, 0.05511, 100V 

VN1000D/IRF530 
12A, 0.1811, 100V 

IRFF120 

6A, 0.3011, 100V 

VN0808M 

0.35A, 411, 80V 

VN0610L • 

0.2A, 511, 60V 

VN80AF 

1.3A, 511, BOV 

VGEOCOP 

0 41A, 9 ii * aav 

0.4tA. 50, - 9(W 

IRF140 

27A, 0.08511, 100V 

IRF520 

8A, 0.3011, 100V 

VNE011B 

4A, 0.511, 100V 

VN0606M 

0.4A, 311, 60V 

VN0610LL 

0.2A, 511, 60V 

VN66AF 

1.7A, 311, 60V 

VQ1004P 

0.46A, 3.511, 60V 

VQ1004J 

0.46A, 3.511, BOV 

VN1000A/IRF130 
12A, 0.1811, 100V 

VN88AO 

1.7A, 411, 80V 

viiioasa 

09A. sa-ioov 

VN10KM • 

0.3A, 511, 60V 

BS170 

.2A, Sn, BOV 

VN67AF 

1.6A, 3.511, BOV 

VQ1000P 

0.225A, 5.511, BOV 

VQ1000J 

0.225A, 5,511, 60V 

IRF120 

8A, 0.311, 100V 

VN06000 

16A, 0.1211, 60V 

2N6661 — 

0.9A, 411, 90V 

VN10LM 

0.3A, 511, 60V 

VN2222L • 

0.15A, 7.511, BOV 


iiiiiiiiiiiiiii 

041A.6a -sov 

VQ2<iK!wU 

0,41 A 5fl< - GOV 

VN0600A 

16A, 0.1211, 60V 

VN66AD 

1.9A, 311, 60V 

2N6660 

1.1 A, 311, 60V 

VN2222LM 

0.25A, 7.511, 60V 

VN2222LL 

0.1 5A, 7.511, 60V 




30-50 

VN0400A 

16A 0.1211, 40V 

VN0400D 

16A, 0.1211, 40V 

2N6659 

1.4A, 1.811, 35V 

VN0300M 

0.7A, 1.211, 30V 

68266 

tA, 14«. -^5V 

VN46AF 

1.6A, 311, 40V 

VQ1001P 

0.85A, 1.011, 30V 

VQ1001J 

0.85A, 1.011, 30V 

2N6656 

2A, 1.811, 35V 

VN03000 

2.5A, 1.511, 30V 

VP0300e 

13A, 2S11 dOV 

vPGSGOti* 

048A, 2 511 - 30V 

vt^3iM>L 
,3A, 2.511, -30V 

VN40AF 

1.3A, 511, 40V 

vimiip 

660A, 2Q, -30 V 

VQ2CS04J 

0 mm* 30V 

Specialty Products 





"" 


VQ3001P 
± 30V, 311 Total 

VQ3001J 
± 30V, 31! Total 

Quad Arrays) 







VQ7254P 
± 20V, 311 Total 

VQ7254J 
± 20V, 311 Total 


* Zener Protected Gate ** JAN/JANTX/JANTXV QPL 

P-CHANNEL 
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mark 


OF 


g^ponnOon- 

Sink or Source in order of (1 ) output current rating, (2) output voltage rating, (3) number of drivers 


reliability 


itral u"** 


PERIPHERAL/DISPLAY DRIVER 
1C REFERENCE 



TYPICAL DRIVING APPLICATIONS 




DISPLAYS 

INDUCTIVE 

PRINTERS 

OUTPUTS* j 

SPRAGUE 

LED V. FLUOR. GASDIS. INCAND. 

SOLENOID MOTOR 

THERMAL ELECTRO. SENS. 

mA V # 

PART NUMBER 


SINK DRIVERS 


20 -115 8 I SERIES UDN-7180A 


EXTENDED TEMP. 
MILITARY HERM. 
AVAIUBLE 


y/ _ _ 

*/ 

SCR ARRAY 


SC8Af»lAY 

, , V 

- — 

»/ 

y/ _ _ 

y/ 

y/ _ _ 

y/ 

PIN DIODE DRIVER 



SERIES U HP-400/500 


300 80 211 SERIES UDN-3610M 

80 211 SERIES UDN-5710M 

80 411 SERIES UDN-5700A 

120 4 UDN-5791A 


350 SO 

4t 

SO 

7 

50 

3 

90 

8t 



50 

8t 

70 

21 

80 

8t 

95 

7 


8 


MHi 




STEPPER MOTOR DRIVER 


— 

y/ ; 

, — 

— 

' 500 

50 

4 i 

UCN-4202/03A 

y/ 

y/ _ _ 

y/ 

y/ 

y/ 1 

y/ 

— 1 


50 

7- [ 

SERIES ULN-2010A 

»/ 

y/ — — 

y/ 

y/ 

y/ 1 

! y/ 

— 


50 

8. ! 

SERIES ULN-2810A 

>/ 

y/ _ _ 

y/ 

y/ 

— I 

...... 



50 

8t11 

UCN-4807/08A 

i/ 




SERIES UDN-6730/40M 


UDN-2542B 


HALF-BRIDGE 

HALF-BRIDGE 

FULL-BRIDGE 


UDN-2841/45B 

ULN-2062M 

SERIES ULN-2065B 

UDN-2943Z 
UDN-2935/50Z 
UDN-2952B/W 


UDN-2975/76W 

UDN-2878/79W 


SOURCE DRIVERS 




y/ 





y/ 

y/ 

— 

— 

y/ 

y/ 

y/ 

— 

y/ 

y/ 

y^ 

— 

_ 

y/ 

y/ 



y/ 


y/ 

_ 

y/ 

v' 

y/ 

_ 

— 

y/ 

y/ 

— 




y^ 

_ 



y/ 

y/ 

y/ 



sJ.- 



y/ 

_ 


y/ 

y/ 

— 

— 

y/ 

V 


— 

y^' 

y/ 

y/ 



y/ 

y/ 

— 

— 

y/ 

✓ 



, . vt... 






— 

— 1 

-25 ±40 

8 

UDN-6138/48A 

— 

DECODER/DRIVERS 

60 

8t 

UCN-4805A 

— 

y/ 

— 1 

60 

20 § 

UCN-5812A 

y/ 

y/ 

— 

60 

32 § 

UCN-5818A 

y/ 

y/ 

— 

80 

8t 

UCN-4815A 

y/ 

y/ 

— j 

80 

10§ 

UCN-4810A 

y/ 

y/ 

— 

80 

10§ 

UCN-5810A 

y/ 

— 

— 

115 

6 

UDN-6116A 

y/ 

— 

_ i 

115 

8 

UDN-6118A 

y/ 

— 

— 

140 

8 

UDN-6514A 

— 

— 


200 

8 I 

UDN-6510A 

— 


y/ 

y/ 

y^ 

y/ 

y/ 

y/ 

y/ 


y/ 


50 8 

50 8§ 


-80 5 

-80 8 


UDN-2981/82A 

UCN-5890A 

UDN-2983/84A 

UDN-2956/57A 

UDN-2580A 

UDN-2588A 


HALF-BRIDGE 

HALF-BRIDGE 

FULL-BRIDGE 


UDN-2949Z 

— 

UDN-2935/50Z 

— 

UDN-2952B/W 

— 


^Current is maximum tested condition, voltage is absolute maximum latiog. i Latched Drivers %Serial-inpuL latched parallel-outputs H Saturated non-Darlington outputs for low-voltage applications 


For application engineering assistance, write or call Semiconduc- 
tor Division, Sprague Electric Company, 115 Northeast Cutoff, Wor- 
cester, Mass. 01606. Tel. 617/853-5000. 


For the name of your nearest Sprague Semiconductor Distributor, 
write or call Sprague Products Division,Sprague Electric Company, 
North Adams, Mass. 01247. Tel. 413/664-4481. 4ss 2is9ri 
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QUAD HIGH-CURRENT 
DARLINGTON SWITCH ICs 


UDN-2878W AND UDN-2879W 
QUAD HIGH-CURRENT DARLINGTON SWITCHES 


FEATURES 

• Output Currents to 4 A 

• Output Voltages to 80 V 

• Loads to 1280 W 

• TTL, DTL, or CMOS Compatible Inputs 

• Internal Clamp Diodes 

• Plastic Single In-Line Package 

• Heat-Sink Tab 


T hese quad Darlington arrays are 

designed to serve as interface between low- 
level logic and peripheral power devices such as 
solenoids, motors, incandescent displays, heaters, 
and similar loads of up to 320 W per channel. Both 
integrated circuits include transient-suppression 
diodes that enable use with inductive loads. The 
input logic is compatible with most TTL. DTL, LS 
TTL, and 5 V CMOS logic. 

For maximum power-handling capability, all driv- 
ers are supplied in a 12-pin single in-line power-tab 
package. The tab is at ground potential and needs no 
insulation. External heat sinks are usually required 
for proper operation of these devices. 

Similar integrated circuits (Types UDN-2068B 
and UDN-2069B) are available in 16-pin dual in-line 
packages for operation with load currents of up to 
1.5 A per channel. They are described in the most 
recent issue of Sprague Engineering Bulletin 29305. 


Device 

Sustaining 

Voltage 

Output 

Voltage 

Output 

Current 

UDN-2878W 

35 V 

50 V 

4A 

UDN-2878W-2 

35V 

50 V 

3A 

UDN-2879W 

50 V 

80 V 

4A 

UDN-2879W-2 

50V 

80 V 

3A 



B| C| 6ND C2 K|.2 B2 B3 Vg C3 K3-4 C4 B4 


DWG. NO. A-11,974 


PARTIAL SCHEMATIC 

One of 4 Drivers 


Vs 



Writs for Engineering Bulletin 29305. 10 to Technical Literature Service, Sprague Electric Company, 64 7 Marshall St, North Adams, Mass. 0124 7 

For application engineering assistance, write or call Semiconduc- For the name of your nearest Sprague Semiconductor Distributor, 

tor Division, Sprague Electric Company, 115 Northeast Cutoff, Wor- write or call Sprague Products Division,Sprague Electric Company, 
cester. Mass. 01606. Tel. 617/853-5000. North Adams, Mass. 01247. Tel. 413/664-4481. 
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FULL-BRIDGE MOTOR DRIVER 
INTEGRATED CIRCUITS 



UDN-2952B AND UDN-2952W 
FULL-BRIDGE MOTOR DRIVERS 


z 


FEATURES 

• Output Currents to ±3.5A 

• Output Voltages to 40 V 

• Adjustable Short-Circuit Protection 

• Thermal Protection 

• Internal Clamp Diodes 

• m, DTL, PMOS, CMOS Compatible 

• DIP or SIP Packaging 

F ull-bridge motor-driver integrated 

circuits. Types UDN-2952B and UDN-2952W 
combine low-level logic circuitry and Darlington 
output power drivers for bidirectional control of d-c 
motors or solenoids operating with continuous load 
currents of up to 2 A and peak start-up currents as 
high as 3. 5 A. 


These monolithic integrated circuits have exten- 
sive circuit protection. Both drivers have thermal 
shutdown networks that disable motor drive if the 
package power dissipation ratings are exceeded. In- 
ternal diode transient suppression is provided on- 
chip. Output-current limiting is determined by the 
user’s selection of a sensing resistor. 

The Type UDN-2952B full-bridge power driver is 
supplied in a i 6-pin dual in-line plastic package with 
copper heat-sink contact tabs. The lead configura- 
tion enables easy attachment of a heat sink while 
fitting a standard integrated circuit socket or printed 
wiring board layout. Type UDN-2952W, for higher 
power requirements, is in a 12-pin single in-line 
power tab package. The tab is at ground potential 
and needs no insulation. 


FUNCTIONAL BLOCK DIAGRAM 



Write for Engineering Bulietin 29319 to Technicei Litereture Service, Spregue Electric Compeny, 64 7 Mershell Street, North Adents, Mess. 0124 7 


For eppiicetion engineering assistence, write or call Semiconduc- 
tor Division, Sprague Electric Company, 115 Northeast Cutoff, Wor- 
cester, Mass. 01606. Tel. 617/853-5000. 


For the name of your nearest Spregue Semiconductor Distributor, 
¥vrite or call Sprague Products Division, Sprague Electric Company, 
North Adams, Mass. 01247. Tel. 413/664-4481. 4 ss 3 i 6 (i 
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ABBREVIATIONS 

OF 

COMPANY 

NAMES 


DAE 

Oliver Advanced Engineering 

Dctagon 

Octagon Systems Corp. 

DEI 

Optical Electronics Inc. 

Dhio Sci 

Ohio Scientic 

OKI 

OKI Semiconductor 

Omnibyte 

Omnibyte Corp. 

Onset 

Onset Computer Corp. 

Panasonic 

Panasonic 

Pico Design 

Pico Design 

Polycore 

Polycore Electronics 

Plessey 

Plessey Semiconductors 

PMI 

Precision Monilithics, Inc. 

PragDes 

Pragmatic Design Inc. 

Pro-Log 

Pro- Log Corp. 

Quay 

Quay Corp. 


Action Ins 

AD 

ADT 

Advent 

Alphatron 

AMA 

AMD 

AMI 

Amperex 

Analogic 

Analog Sys 

APC 

Apex 

APM 

AppI Sys 

APT 

Aptek 

Array Tech 

AWI 


Darvon 

Bedford 

Burr-Brown 


CAE 

Cal Devices 

Cermetek 

CSRS 

Cherry 

CIC 

CirTech 

Citel 

Comlinear 

CMA 

Comark 

Comdial 

Comp Auto 

Compas 

Cont Logic 

Control Sys 

CreMicro 

Cromemco 

Cubit 

Curtis 

Cybernetic 

Cybersys 

Cybertek 


Data General 

Data I/O 

Data Trans 

Datel 

Datricon 

DDC 

DEC 

Die-Tech 
Digelec 
Digitek 
Dionics 
Dist Comp 
Divers Tech 


E-HI 

EDI 

Eiind 

EMM-SESCO 
Emulogic 
ETI Micro 
Exar 
Exel 


Fairchild 
Ferranti 
Force 
Fujitsu A 
Fujitsu 


Action Instruments 
Analog Devices 
Advanced Digital Technology 
Advent Products, Inc. 
Alphatron 

American Automation 
Advanced Micro Devices 
American Microsystems, Inc. 
Amperex Electronic Corp. 
Analogic 
Analog Systems 
Applied Micro Circuits 
Apex Microtechnology 
Applied Microsystems Corp. 
Applied Systems Corp. 
Applied Microtechnology 
Aptek Microsystems 
Array Technology 
AWI Electronics 


Barvon Research 

Bedford Computer Systems Inc. 

Burr-Brown 


Computer Aided Engineering 
California Devices 
Cermetek 

CGRS Microtech Inc. 

Cherry Semiconductor 
Custom Integrated Circuits 
Circuit Technology 
Citel 

Comlinear Corporation 
Custom MOS Arrays 
Comark Corp. 

Comdial Semiconductor 
Computer Automation 
Compas Microsystems 
Control Logic Inc. 

Control Systems Microsystems Div. 
Creative Micro Systems 
Cromemco. Inc. 

Cubit Inc. 

Curtis Electro Devices. Inc. 
Cybernetic Micro Systems 
Cybersystems 
Cybertek Inc. 


Data General 
Data I/O 
Data Translation 
Datel 

Datricon Corporation 
Data Devices Corporation 
Digital Equipment Corporation 
Die-Tech 
Digelec Corp. 

Digitek, Inc. 

Dionics Inc. 

Distributed Computer Systems 
Diversified Technology 


E-H International. Inc. 
Electronic Designs Inc. 

Eiind Elettronica Industriale 

EEM-SESCO 

Emulogic Inc. 

ETI Micro 

Exar Integrated Systems 
Exel Microelectronics 


Fairchild 

Ferranti Electric 

Force Computers 

Fujitsu America 

Fujitsu Microelectronics, Inc. 


Gl General Instrument 

GTE Micro GTE Microcircuits 


Harris 

Heurikon 

Hilevel 

Hitachi 

Holt 

HP 

Hughes 

Hybrid Sys 
HyComp 


Harris Semiconductor 
Heurikon Corp. 

Hilevel Technology, Inc. 
Hitachi America, Ltd. 

Holt Inc. 

Hewlett-Packard 
Hughes Aircraft, Solid State 
Products 
Hybrid Systems 
HyComp 


ICC 

IDT 

IMI 

IMP 

IMS 

Infosphere 

Inmos 

IntCirEng 

IntCirSys 

IntCompSys 

lilt Tech 

Intech 

Intel 

Interdesign 

Intersil 

Introhics 

in 


International Cybernetics 
Integrated Device Technology 
International Microcircuits, Inc. 
International 
Microelectronic Products 
Industrial Microsystems Inc. 
Infosphere 
Inmos 

Integrated Circuit Engineering 
Integrated Circuit Systems 
Integrated Computer Systems 
Integrated Technology Corp. 
Intech Microcircuits Div. 

Intel 

Interdesign 

Intersil 

Intronics 

ITT Semiconductors 


Kinetic Sys Kinetic Systems 

Kontron Kontron Electronics 


Lambda Lambda Semiconductor 

Linear Tech Linear TechnoloCT 

LSI Comp LSI Computer Systems 

LSI Logic LSI Logic Corporation 


Master Logic 

Matrix 

Matrox 

Maxim 

MCC 

MCE 

Micrel 

Micro Innov 

Micropac 

Micro Net 

Micro Pwr 

Micro Sci 

Micro Tech 

Micro-Link 

Micron 

MilerTron 

Miller 

Mitel 

Mitsubishi 

MMI 


Master Logic Corporation 
Matrix Corp. 

Matrox Electronic Systems 
Maxim Integrated Products 
Micro-Computer Control 
MCE Electronics 
Micrel 

Micro Innovators 
Micropac Industries 
Micro Networks 
Micro Power Systems 
Micro Sciences Corp. 
Microcircuits Technology 
Micro-Link Corporation 
Micron Technology 
MilerTronics 
Miller Technology 
Mitel Semitonductor 
Mitsubishi Electronics 
Monolithic Memories, Inc. 


Mostek 

Motorola 

MRC 

Murray 

Monosil 


Monolithic Systems Corp. 
Mostek 

Motorola Semiconductor 
MRC Systems 
Murray Consulting 


National 

NCM 

NCR 


NEC 

Nitron 


National Semiconductor 
NCM Corp. 

NCR Corp., Microelectronics 
Division 

NEC Electronics 
Nitron 


Raytheon 

Raytheon Semiconductor 

RCA 

RCA Solid State Division 

RCI Data 

RCI Data 

RELMS 

Relational Memory Systems 

Reticon 

Reticon 

RIFA 

RIFA 

Rockwell 

Rockwell, Microelectronic Devices 

RTC 

Riehl Time Corporation 

Sanyo 

Sanyo 

SBE 

SBE. Inc. 

SEEQ 

SEEQ Technology, Inc. 

SPI 

Semi Processes Inc. 

Siemens 

Siemens 

Si-Fab 

Si-Fab 

Signetics 

Signetics 

SGS 

SGS Semiconductor 

Sharp 

Sharp 

Silicon G 

Silicon General 

Siliconix 

Siliconix 

Silicon Sys 

Silicon Systems Inc. 

Siltronics 

Siltronics 

SMC 

Standard Microsystems Corp. 

SMOS 

S MOS Systems 

Solarise 

Solarise Enterprises 

Solitron 

Solitron Devices 

Sprague 

Sprague Electric Company 

SSM 

Solid State Micro Technology 


for Music 

SSS 

Solid State Scientific 

Stag 

Stag Microsystems 

STC 

Storage Technology Corp. 

STD 

STD Microsystems 

Struc Des 

Structured Design Inc. 

Stvnetie 

Stvnetie Svstems 

Sunrise 

Sunrise Electronics 

CiMiehina 

^iinchino ^omirnnriiii'tnr 

Supertex 

Supertax Inc. 

Symtek 

Symtek Corp. 

Synertek 

Synertek 

Sys Innov 

Systems Innovations 

Tau Zero 

Tau Zero Inc. 

Technitrol 

Technitrol 

Tektronix 

Tektronix 

Teledyne C 

Teledyne Crystalonics 

Teledyne P 

Teledyne Philbrick 

Teledyne S 

Teledyne Semiconductor 

Telefunken 

Telefunken 

Telmos 

Telmos 

Teltone 

Teltone Corporation 

Tl 

Texas Instruments 

Third Domain 

Third Domain 

Thomson-CSF 

Thomson-CSF Components Corp. 

Toshiba 

Toshiba America 

Trans-Data 

Trans-Data 

TRW 

TRW LSI Products 

Unitrode 

Unitrode 

Universal 

Universal Semiconductor, Inc. 

Varix 

Varix Corp. 

VLSI Design 

VLSI Design Associates 

VTI 

VLSI Technology, Inc. 

Votrax 

Votrax 

Weitek 

Weitek Corporation 

Western 

Western Digital 

Wintek 

Wintek Corp. 

Xicor 

Xicor, Inc. 

Xycom 

Xycom 

Zendex 

Zendex Corp. 

Ziiog 

Ziiog 

ZyMOS 

ZyMOS Corporation 

Zytrex 

Zytrex Corp. 


-W- TELEDYNE TSC426/427/428 

SEMICONDUCTOR,*^^/ 

*1.5 Amp Peak Drive Current 
V* ^ >5> • 50 ns Rise Time 


General Description 

The TSC426/427/428 are dual high speed power MOSFET 
drivers. Each device converts CMOS/TTL input levels to a 
high voltage level drive signal. Switching times of 50 ns are 
typical with 1000 pf loads. Peak output drive current is 1.5 amp. 
Delay times have been matched for both inverting and non- 
inverting stages. 

The TSC428 contains an inverting and non-inverting driver. 
The TSC426 is inverting and TSC427 non-inverting. 


Features 

• CMOS Construction for Low Current Drain 6 mA 

• High Output Voltage Vs -0.05 V 

• High Peak Current Drive 1.5 A 

• High Speed Switching (Ch = 1000 pF) 50 ns 

• Available as Inverting/Non-Inverting Driver 

• Wide Supply Voltage Operation 4.5 to 20 V 

• TTL/CMOS Compatible Input Drive 

• Pin-Out Equivalent to DS0026 



Preliminary Ordering Information 


Ordering 

Part No. 

Operating 

Temp. Range 

Package 

Configuration 

Peak 

Output 

Current 

Rise Time 

(Cl = 1000 pF) 

TSC426CPA 

0°Cto70°C 

8-Pin Plastic Dip 

Inverting 

1.5 A 

50 ns 

TSC426IJA 

-25°Cto85°C 

8-Pin CerDIP 

Inverting 

1.5 A 

50 ns 

TSC426MJA 

-55° C to 125°C 

8-Pin CerDIP 

Inverting 

1.5 A 

50 ns 

TSC427CPA 

0°Cto70°C 

8-Pin Plastic Dip 

Non-Inverting 

1.5 A 

50 ns 

TSC427IJA 

-25°Cto85°C 

8-Pin CerDIP 

Non-Inverting 

1.5 A 

50 ns 

TSC427MJA 

-55° C to 125°C 

8- Pin CerDIP 

Non-Inverting 

1.5 A . 

50 ns 

TSC428CPA 

0°C to 70° C 

8-Pin Plastic Dip 

Non-Inv. & Inv. 

1.5 A 

50 ns 

TSC428IJA 

-25° C to 85° C 

8-Pin CerDIP 

Non-Inv. & Inv. 

1.5 A 

50 ns 

TSC428MJA 

-55°C to 125°C 

8-Pin CerDIP 

Non-Inv. & Inv. 

1.5 A 

50 ns 

Pin Configuration 




2,4 7,8 

NON-INVERTIIMG 




NC = NO CONNECTION 


nc,[T 

• 

Tl NC 

NcjT 

• 

XI NC 

NCU 


XnC 

INA [T 

TSC426 

7l OUTA 

ina[T 

TSC427 

7 loUTA 

ina(T 


TIoDTa 

gnd[T 


Z1 

GNdI 3 




MB 

X 

inb(T 


'sIoDtb 

inb(T 


5~1oUTB 

inb[T 

■ 

TIoutb 
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TELEDYNE 

SEMICONDUCTOR 


General Description 

The TSC700 A drives common anode LED displays with 28 
high current, open-drain N channel output transistors. Four 
seven segment LED displays may be driven. Drive current is 
guaranteed to be 1 1 mA minimum. This is twice the minimum 
drive current available from comparable devices and will 
provide high LED luminance. High luminous intensity is an 
important factor when a dark contrasting background is 
unavailable or the LED is viewed at a distance. The TSC700A 
current capability makes it an ideal large character LED driver. 


Four data bit inputs and four digit select signals permit inter- 
facing to multiplexed BCD or binary output devices. The four 
bit data input is decoded into the seven segment alpha- 
numeric code known as "Code B”. A 0 to 9, — , E, H, L, P or 
“blank" reading may be displayed. 

An added feature includes a brightness control input that 
adjusts segment drive current. The control pin may also be 
used as a digital display enable. The TSC700A is an improved 
pin compatible and functional equivalent to the ICM7212A 
and TSC7212A. 


Ordering Information 


Part No. 

LED 

Temp. Segment Output 

Package Range Current Code 

TSC700AMJL 

CerD?P -55‘’Cto+125®C 14 mA 

Code B 

TSC700AiJL 

CerDl'p -25'’Cto+85‘»C 14 mA 

Code B 

TSC700 

AMJL/883 

CerD?P -55“Cto+125*C 14 mA 

Code B 

TSC700A/Y 

CHIP 25^C 14 mA 

Code B 


TSC700A 
Four Digit LED Display 
Decoder and Driver 
High Segment Drive Current 


Features 

• High Drive Current for High Luminance LED Display 

• Guaranteed High LED Segment Current 1 1 mA Minimum 

• 28 Common Anode LED Drivers (4 Digits) 

• Code B Output Format ... 0 to 9, — , E, H, L, P, “blank" 

• BCD/Binary Input to Seven Segment LED Code 

• Four Separate Digit Selects for Multiplexed Input 

• Digital or Analog Brightness Control 

• Digital Display Enable 

• Low Thermal Resistance Package 

• Military Temperature Range Devices Available 

• Pin Compatible With TSC7212A, ICM7212A 


Pin Configuration 



Functional Diagram 


BRIGHTNESS 
CONTROL O- 

GNO 
GNO 


DATA 

INPUT 


DIGIT 

SELECT 




SEGMENT OUTPUTS 


SEGMENT 

DRIVERS 


z. 


DATA 

LATCHES 


4 TO 7 LINE 
ROM DECODER 


DIGIT SELECT 
LOGIC AND 
ONE SHOT STROBE 


digit 3 DIGIT 2 DIGIT 1 




TO TSC700A 
OUTPUTS 


'Limitt Package Power Dissipation 


©1982 
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TELEDYNE TSC701AM 

SEMICONDUCTOR Compatible Four Digit 

LED Display Driver 
• High Segment Drive Current 
• Input Data Latches 


General Description 

The TSC701AM is a CMOS direct drive, four digit, seven 
segment LED display decoder and driver. The device is bus 
compatible making microprocessor controlled displays 
possible. Two chip select signals control data and digit 
select code latching prior to decoding and display. External 
data latches are unnecessary. 

The TSC701 AM drives common anode LED displays with 28 
high current, open-drain N channel output transistors. Four 
seven segment LED displays may be driven. Drive current is 
guaranteed to be 11 mA minimum (18 mATYP). This is twice 
the minimum drive current available from comparable de- 
vices and will provide high LED luminance. High luminous 
intensity is an important factor when a dark contrasting 
background is unavailable or the LED Is viewed at a distance. 
The TSC701AM current capability makes it an ideal large 
character LED driver. 

Four data bit inputs and four digit select signals permit inter- 
facing to multiplexed BCD or binary output devices. The four 
bit data input is decoded into the seven segment alpha- 
numeric code known as “Code B”. A 0 to 9. — , E, H, L, P or 
“blank” reading may be displayed. 

An added feature is the brightness control input that adjusts 
segment drive current. The control pin may also be used asa 
digital display enable. The TSC701AM is an improved pin 
compatible and functional equivalent to the ICM7212AM. 


Features 

• 28 Current Limited Outputs Drive Common-Anode LEDs 
at 18 mA Per Segment. 

• Input and Digit Select Data Latches. 

• Brightness Input Allows Potentiometer Control of 
LED Segment Current. Pin Also Serves as Digital 
Display Enable. 

• Input and Digit Select Data Latches. 

• Pin Compatible and Functionally Equivalent to 
ICM7212AM. 

• Input Decoded to Seven Segment Code B Output (0 to 9, 
— , E, H, L, P, “Blank”) 


Ordering Information 


Part No. 

Package 

Temp. 

Range 

LED 

Segment 

Current 

Output 

Code 

TSC701AMIJL 

40- Pin 
CerDiP 

-25° C 
to +85° C 

18 mA 

Code B 


Functional Diagram 


< -Re -2.5 12 
ANODE < => 

LEDS T 


I O O D 
t ^ U Ji 



TSC701AM 



D4 

D3 

D2 

D1 

SEGMENT OUTPUTS 

SEGMENT OUTPUTS 

SEGMENT OUTPUTS 

SEGMENT OUTPUTS 



iifijfiefafifrfa 

fa fa fj fofaafaafp 

g fedeba* 

* 

* 

* 

7 WIDE DRIVER — 
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TSC7109 
12'Bit Plus Sign 
Integrating A/D Converter 
• BUS Compatible 
Serial Data Transmission w/UART 


General Description 

The TSC7109 is a 12-bit plus sign CMOS low power A/D 
Converter. The single CMOS 1C contains all the necessary 
active devices to interface with microprocessors. 


In direct mode, Chip Select and High/Low Byte Enables con- 
trol parallel bus interface. In the handshake mode the 
TSC7109 will operate with industry standard UART’s in 
controlling serial data transmission, ideal for remote data 
logging. Control and monito ring of conversion timing is 
provided by the RUN/HOLD and STATUS outputs. The 
TSC7109 requires only the addition of eight passive 
components plus a crystal to operate as a dual slope 
integrating A/D converter. The TSC7109 has features that 
make it an attractive per-channel alternative to analog 
multiplexing for many data acquisition applications. These 
features include typical input bias current of 1 pA, drift of less 
than 1 jLiV/° C, input noise typically 1 5 mV p-p, and auto-zero. 
True differential input and reference allows the measurement 
of bridge-type transducers such as load cells, strain gauges 
and temperature transducers. 

For applications requiring more resolution see the TSC800, 
15-bit plus sign data sheet. 


Ordering Information 


Part No. 

Package 

Temp. 

Range 

TSC7109CPL 

40-Pin Plastic Dip 

0°C to + 70°C 

TSC7109BCPL 

40-Pin Plastic Dip 

0°C to +70= C 

TSC7109IJL 

40-Pin CerDIP 

-25°Cto +85° C 

TSC7109BIJL 

40-Pin CerDIP 

-25= C to +85° C 

TSC7109MJL 

40-Pin CerDIP 

-55°Cto+125°C 


Features 

• 12-Bit Plus Sign Integrating A/D Converter with 
Overrange Indication 

• Sign Magnitude Coding Format 

• True Differential Signal Input and Differential Reference 
Input 

• Low Noise — Typically 15 MVp-p 

• High Normal Mode Noise and Line Frequency Rejection 

• 1 pA Typical Input Current 

• No Zero Adjustment 

• TTL Compatible Byte Organized Tri-State Outputs 

• UART Handshake Mode for Simple Serial Data 
Transmission 

• Direct Bus Connection for 8 or 16-Bit Bus — 3.58 mHz 
Crystal Provides 7.5 Conversions Per Second for 60 Hz 
Rejection — External RC Network Provides up to 30 
Conversions Per Second 

• Power Dissipation Typically Less Than 20 mW 

• Internal Voltage Reference 


Part No. 

Package 

Temp. 

Range 

TSC7109CBQ 

60-Pin Plastic 

Flat Package; 
Formed Leads 

0°Cto +70° C 

TSC7109CSQ 

60-Pin Plastic 

Flat Package: 
Unformed Leads 

0°C to +70° C 

Devices Available with 160 Hour, +125° C Burn-In 

TSC7109CPL/Bi 

40-Pin Plastic Dip 

0°C to +70° C 

TSC7109IJL/BI 

40-Pin CerDIP 

-25°Cto +85° C 

Devices with MIL-STD-883 Processing 

TSC7109MJL/883 

40-Pin CerDIP 

-55°Cto+125°C 


T©St Circuit (See Figure 1 for typical connection to A UART or Microcomputer) 


HIGH 
ORDER 
BYTE ■ 
OUTPUTS 


LOW 

ORDER 

BYTE 

OUTPUTS 


BYTE 
CONTROL 
INPUTS ■ 
OR FLAG 
OUTPUTS 


1 GND 

2 STATUS 

3 POL 

4 OR 

5 B12 

6 B11 

7 BIO 

8 B9 

9 B8 

10 87 

11 B6 

12 B5 

13 B4 

14 B3 

15 B2 

16 B1 

17 TEST 

18 LBEN 

19 HBEN 


■W 


TSC7109 


40 

REF IN- 39 
REF CAP - 38 
REF CAP+ 37 
REF IN+ 36 
IN HI 35 
IN LO 34 
COMMON 33 
INT 32 
AZ 31 
BUF 30 
REF OUT 29 
V 28 
SEND 27 
RUN/HOLD 26 
BUF OSC OUT 25 
OSC SEL 24 
OSC OUT 23 
OSC IN 22 
MODE 21 
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REFERENCE 
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-OREF IN- 
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General Description 

The TSC7135 4 1/2 digit analog converter offers 50 ppm 
(1 part in 20,000) resolution with a maximum linearity errorof 
1 count. An auto-zero cycle reduces the zero error to below 
10 juV and zero drift to 0.5 /uV/°C. Source impedance error 
sources are minimized by a 10 pA maximum input current. 
Rollover error is limited to ± 1 count. 

By combining the TSC7135 with a TSC7211A (LCD), 
TSC7212A (LED) orTSC700A (High LED Segment Current) 
driver a 4 1/2 digit display DVM or DPM can be constructed. 
Overrange and underrange signals support automatic range 
switching and special display blanking/flashing applications. 

Micro-processor basec f measu rement systems are supported 
by the TSC7135 Busy, Strobe and Run/HOLD control signals. 
Remote data acquisition systems with data transfer via UARTs 
are also possible. The additional control pins and multiplexed 
BCD outputs make the TSC7135 the ideal converter for dis- 
play or yu-processor based measurement systems. 


Ordering Information 


Part No. 

Package 

Temperature 

Range 

TSC7135CJI 

28-Pin CerDIP 

0“Cto +70° C 

TSC7135CPI 

28-Pin Plastic 

0°Cto +70° C 


60-Pin Plastic 


TSC7135CBQ 

Flat Package w/ 
Formed Leads 

0°C to +70° C 


60-Pin Plastic 


TSC7135CSQ 

Flat Package w/ 
Unformed Leads 

0°Cto+70°C 


TSC7135 
4 1/2 Digit Precision 
Analog-to-Digital Converter 


Features 

• Low Rollover Error ±1 Count Maximum 

• Guaranteed ± 1 Count Maximum Error 

• Guaranteed Zero Reading for 0 V Input 

• True Polarity Indication at Zero for Null Detection 

• Multiplexed BCD Data Output 

• TTL Compatible Outputs 

• Differential Input 

• Control Signals Permit Interface to UARTS and 
yu-Processors 

• Auto-ranging Supported with Over and Underrange 
Signals 

• Blinking Display Visually Indicates Overrange Condition 


• Low Input Current 1 pA 

• Low Zero Reading Drift 2 yuV/°C 


• Interface to TSC7211A, TSC7212A, and TSC700A 
Display Drivers 

• Available in Compact Flat Package 



Pin Configuration 


v-[T 



ITI UNDERANGE 

REF in| ; 


IT] PVERANGE 

ANALOG COMMON [T 
INT OUT [T 


26| STROBE 

25] RUN/HOLD 

AZ IN [F 


ITI DIGITAL GROUND 

BUFF 0UT[T 

IS] POLARITY 

REF CAP -fT 

TSC713S 

22] CLOCK IN 

REF CAP+[T 


TT] BUSY 

-INPUT [T 


(LSO)DI 

+INPUT QT 



V' [iT 


lilDS 

(MSD)D5 QJ 


ID D4 

(LSB)BI QI 


iri IMSeiBS 

bzQT 




SEE PAGE 5 FOR COMPACT FLAT PACKAGE 


Typical 4 1/2 Digit DVM with LCD Display 
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TSC7650 
Precision Chopper-Stabiiized 
Operationai Ampiifier 
• 0.7 /iV Offset Voltage 
• 50 nV/° C Offset Voltage Drift 



General Description 

The TSC7650 CMOS chopper-stabilized operational ampli- 
fier practically removes offset voltage error terms from sys- 
tem error calculations. The 5 maximum Vos specification, 
for example, represents a fifteen times improvement over the 
industry standard 0P07E. The 50 nV/^C offset drift speci- 
fication is over twenty-five times lower than the 0P07E. The 
increased performance eliminates Vos trim procedures, 
periodic potentiometer adjustment and the reliability prob- 
lems caused by damaged trimmers. 

The TSC7650 performance advantages are achieved without 
the additional manufacturing complexity and cost incurred 
with laser or “zener zap” Vos trim techniques. The TSC7650 
is one of the lowest cost precision operational amplifiers 
available. 

The TSC7650 nulling scheme corrects both dc Vos errors 
and Vos drift errors with temperature. A nulling amplifier al- 
ternately corrects its own Vos errors and the main amplifier 
Vos error. Offset nulling voltages are stored on two user 
supplied external capacitors. The capacitors connect to the 
internal amplifier Vos null points. The main amplifier input 
signal is never switched. Switching spikes are not present at 
the TSC7650 output. The null scheme keeps Vos errors low 
throughout the operating temperature range. Laser and 
“zener zap” trimming can correct for Vos at only one tem- 
perature. 

t he nulling circuit osciiiaiOr' and control circuits are inte- 
grated on chip. Only two external Vos error storage capaci- 
tors are required. The TSC7650 operates as a conventional 
operational amplifier with vastly, improved input specifica-_ 
tions. The low Vos and Vos drift errors make the TSC7650 
ideal for thermocouple, thermistor, and strain gauge applica- 
tions. Low dc errors and high open loop gain make the 
TSC7650 an excellent preamplifier for precision analog to 
digital converters like the TSC7135 and TSC800. 

The 14-pin dual in line package (DIP) has an external 
oscillator input to drive the nulling circuitry for optimum 
noise performance. Both the Sand 14-pin DIP have an output 
voltage clamp circuit to minimize overload recovery time. 


Pin Configuration 


INT/EXT 

EXTERNAL CLOCK 
INPUT 

INTERNAL CLOCK 
OUTPUT 



NC(GUARD) 

-INPUT 


NC (GUARD) 
Vs 



OUTPUT CLAMP 


NC = NO INTERNAL CONNECTION 


Features 

• Low Input Offset Voltage 0.7 /iV 

• Low Input Offset Voltage Drift 0.05 juV/° C Max. 

• Low Input Bias Current 10 pA Max. 

• High Impedance Differential CMOS Inputs IO 12 Q 

• High Open Loop Voltage Gain 120 dB Min. 

• Low Input Noise Voltage 2.0 juVp-p 

• High Slew Rate 2.5 V/^s 

• Low Power Operation 20 mW 

• Output Clamp Speeds Recovery Time 

• Compensated Internally for Stable Unity Gain Operation 

• Direct Replacement for ICL7650 

• Available in 8-Pin Dip 


Part No. 

Package 

Temp. 

Range 

Max. 

Offset 

Voltage 

TSC7650CPA 

8-Pin 

Plastic Dip 

0°C to + 70°C 

5 mV 

TSC7650IJA 

8-Pin 

CerDIP 

-25° C to +85° C 

5 mV 

TSC7650CPD 

14-Pin 

Plastic Dip 

0°C to +70° C 

5 mV 

TSC7650IJD 

14-Pin 

CerDIP 

-25° C to +85° C 

5 mV 

Functionai Diagram 


INT/EXT 
EXT CLK IN 
CLK OUT 
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TSC7660 
DC to DC 
Voltage Converter 


General Description 

The TSC7660 DC to DC converter will generate a negative 
voltage from a positive source. With two external capacitors 
the TSC7660 will convert a 1 .5 V to 1 0.0 V input signal to -1 .5 V 
to -10.0 V level. The TSC7660 easily generates -5 V in +5 V 
digital systems. 

Many analog to digital converters, digital to analog conver- 
ters, operational amplifiers, and multiplexers require nega- 
tive supply voltages. The TSC7660 allows +5 V digital logic 
systems to incorporate these analog components without 
adding an additional main power source. The TSC7660 can 
lower total system cost, ease engineering development and 
save space, power and weight. 

The TSC7660 charges a capacitor to the applied supply vol- 
tage. Internal analog gates connect the capacitor across the 
output. Charge is transferred to an output storage capacitor 
completing the voltage conversion. Operation requires only 
two external capacitors for supply voltage <6.5 V. 

Contained on-chip are a series DC power supply regulator, 
RC oscillator, voltage level translator, four output power 
MOS switches, and a unique logic element which senses the 
most negative voltage in the device and ensures that the out- 
put N-channel switches are not forward biased. This assures 
latch-up free operation. 

The oscillator, when unloaded, oscillates at a nominal fre- 
quency of 1 0 kHz for an input supply voltage of 5.0 volts. This 
frequency can be lowered by the addition of an external 
capacitor to the “CSC” terminal, or the oscillator may be 
overdriven by an external clock. 

The “LV” terminal may be tied to GROUND to bypass the 
internal series regulator and improve low voltage (LV) opera- 
tion. At medium to high voltages (+3.5 to +10.0 volts), the LV 
pin is left floating to prevent device latchup. 


Features 

• Converts +5 V Logic Supply to +5 V System 


• Wide Input Voltage Range 1.5 V to 10.0 V 

• Efficient Voltage Conversion 99.9% 

• Excellent Power Efficiency 98% 

• Low Supply Current 500 Max. 


• Cascade for Output Voltage Multiplication 

• Low Cost and Easy to Use 

— Only 2 External Capacitors Required 


Ordering Information 


Part No. 

Package 

Temperature Range 

TSC7660CPA 

8-Pin Plastic Dip 

O^Cto+TO^C 

TSC7660IJA 

8-Pin CerDIP 

-40“ C to +85“ C 

TSC7660MJ.A 

8-Pin CerDIP 

-55“Cto +125“C 

TSC7660/Y 

Chip 

25“ C 

Devices with MtL-STD-883 Processing 

TSC7660MJA/883 

8-Pin CerDIP 

-55“Cto +125“C 


The TSC7660 open circuit output voltage is equal to the input 
voltage to within 0.1%. The TSC7660 has a 98% power con- 
version efficiency for a 2 -5 mA load currents. 


Pin Configuration 


. NC [T 


T| v* 

CAP* [T 
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TELEDYNE TSC800 

SEMICONDUCTOR Pius Sign Integrajing 

Analog to Digital Converter 
• BUS Compatible 
• UART Interface 


General Description Features 


The TSC800 is a 15-bit plus sign integrating analog to digital 
converter. The TSC800 improves the conventional two cycle 
dual slope conversion cycle by incorporating system zero 
and integrator output zero phases. Offset error sources are 
automatically zeroed and overrange recovery time is reduced. 
The integrating conversion technique is immune to the noise 
spikes that introduce conversion errors in successive approxi- 
mation converters. 

The externally adjustable clock allows integration periods 
which are integral multiples of 50 Hz or 60 Hz for maximum 
power-line poise rejection. By using the 2.4576 MHz crystal 
oscillator mode (2.5 CONV/SEC) 50, 60 and 400 Hz signals 
are rejected. 

Micro-processor interface signals support single byte (16- 
bit) or two byte (8-bit) parallel data transfers. A “handshake” 
operating mode supports serial data transmission via a 
UART. A serial count output is derivable by gating the clock 
signal with data valid (DVD). The count output pulsesmay be 
used in serial fiber optic transmission systems. 

The high impedance differential inputs, 5 pA input leakage 
current, 16-bit dynamic range and interface control signals 
make the high resolution TSC800 the ideal analog to digital 
converter for process control, data logging and “intelligent” 
measurement systems. 


• 15 Bit Resolution Plus Sign Bit 

- 96 dB Dynamic Range 

• Integrating Dual Slope Converter 

- Monotonic 

- Eliminate 50/60 Hz “Line” Interference 

- High Noise Immunity 

- Auto Zero Cycle Eliminates Trimming 

- Incorporates Integrator Zero Cycle for Fast Overload 

Recovery 

• Three State Data Bit/Sign Outputs 

- 8 or 16 Bit Parallel Data Transfer to ^-Processor Bus 

• UART Control Signals 

- Serial Data T ransmission 

- “Handshake" Data Transfer 

- Distributed Control Systems 

- Fiber Optic Transmission Systems 

• Easy Conversion Cycle Monitoring and Control 

- Data Valid Output Signal 

- Continuous or Convert on Command Operation 

• High Impedance Differential Input 

- 15 pA Maximum Input Current 

• Low Input Noise 
-15 m Vp-p 

• On Chip Crystal Oscillator for 2.5 Conversions/Sec. 

- fxtal = 2.4576 MHz 

- 100 mSEC Integration Period Rejects 50, 60, 400 Hz 

Interference Signals 

• Convenient ±5 V Supply Operation 

- Low Power Dissipation 20 mW 

® Static Discharge Protected Inputs 


i-unctionai Luagfam 


AwaijaKio in 50-Pin Flat Package 


■■ ■! ■■ ■■ ■■■■ ■■ mi\ ail ■■ 


POLARITY. DATA OUTPUTS 



PIN NUMBERS FOR 40-PIN DIP 
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TSC805 

Auto-Ranging Instrumentation 
^ Analog-to-Digital Converter 
*3 1/2 Diait Resolution 


Digit 

• Tri-Piex LCD Drive 
AC & DC Measurements 


General Description 

The TSC805 is a 3 1/2 digit integrating analog-to-digital con^ 
verter with tri-plex LCD display drive and automatic ranging. 
The CMOS TSC805 contains all the logic and analog 
switches needed to manufacture an auto-ranging instrumerit 
for ohms and voltage measurements. 

The auto-ranging feature automatically selects the proper 
display decimal point location. Auto-ranging is available 
during ohms (high and low voltage) and voltage (AC & DC) 
measurements. Auto-ranging eliminates expensive range 
switches in hand-held DMM designs and makes compact 
meters easier and le§s costly to design. Auto-ranging instru- 
ments are easy to operate and are ideal for non-technical end 
users. The auto-range feature may be bypassed allowing 
decimal point selection and input attenuator selection con- 
trol through a single line input. 

The TSC805 includes an AC to DC converter for AC audio 
frequency range measurements. Only inexpensive external 
diodes/resistors/capacitors are required. 

A complete LCD annunciator set visually describes the 
TSC805 meter function and measurement range during 
ohms, voltage and current operation. AC or DC measure- 
ments are indicated. A low battery detection circuit also sets 
a low battery warning display annunciator. 


Features 

• Auto-Ranging on volts (AC & DC) and Ohms Scale 

• Automatic Sign, Function and Unit Display 

• AC to DC Voltage Converter on Chip 

• Low Voltage Ohms Range Option 

• Continuity Detection & “Buzzer” Drive Output 

• 3 1/2 Digit Resolution on 200 mV Full-Scale Range 

• Low Noise Input Stage 15 ^Vp-p 

• Precision Internal Reference 50 ppm/°C Max. 

• Triplex LCD Drivers On Chip 

• Low Battery Detection & LCD Annunciator 

• Convenient 9 V Battery Operation 

• Low Power Consumption 10 mW 

• Compact 6Q-Pin Flat Package 

The “low ohms” measurement option allows in circuit resis- 
tance measurements by preventing semiconductor junctions 
from being forward biased. A zero ohms adjust is included to 
compensate for lead resistance. 

A continuity buzzer output is activated with inputs less than 
5% of full-scale. An overrange input also enables the buzzer 
and flashes the MSD display. Offering single 9 V battery 
operation, 10 mW power consumption, a precision internal 
voltage reference (50 ppm/°C max. TC) and available in a 
compact 60-pin flat package the TSC805 is ideal for portable 
instruments. 


Functional Diagram 


TRI-PLEX LCD DISPLAY 



^ TELEDYNE SEMICONDUCTOR 



MASTER 1984 


3099 


Teledyne Semiconductor 

















Teledyne Semiconductor 


UJ 

o 

< 

u. 

cc 

lU 

h- 

z 


TELEDYNE 

SEMICONDUCTOR 




TSC826 

^ LCD Bar Graph Display 
Analog-to-Digital Converter 
• 2.5% Resolution 
• 1 mW Power Dissipation 
• Direct LCD Drive 


General Description 

The TSC826 is a CMOS analog-to-digital converter that 
directly drives liquid crystal bar graph displays. LCD drivers 
are on-chip for forty data segment, zero, polarity, and over- 
range annunciators. A backplane oscillator and driver are 
included. All active components are on-chip for a 2.5% reso- 
lution bar graph display. Up to 16 conversions per second 
are possible. 

An auto-zero cycle guarantees a zero display for zero volt 
input. No adjustment potentiometers are needed. The preci- 
sion internal reference with a 35 ppm/°C temperature coeffi- 
cient virtually eliminates full scale errors over temperature. 

The CMOS TSC826 draws less than 1 00 /u A from a 9 V battery 
guaranteeing long life ip portable applications. Available in a 
60-pin flat package compact portable designs with multiple 
bar graph indicators are possible. 


Features 

• Bar Graph Data Display ... 40 Segments plus zero 

• Overrange Plus Polarity Indication 

• Precision On-Chip Reference ... 35 ppm/°C 

• Auto-Zero Cycle Eliminates Zero Adjust Potentiometer 

• Low Power Consumption ... 1 mW 

• Differential Analog Input 

• LCD Drivers and Backplane Oscillator 

• 9 V Battery Operation 

• 20 mV Full-Scale Operation 

• Compact Flat Package 


Preliminary Ordering Information 


Part No. Package 

TSC826IBQ 60-Pin Plastic Flat 
Package (Formed Leads) 


Temperature 

Range 

-40° C to +85° C 


Typical Application 
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TSC9403 
TSC9404 
Serial Input/1 6-Bit Parallel 
Output Peripheral Driver 
• High Voltage, High Current Outputs 


General Description 

The Teledyne Semiconductor TSC9403 and TSC9404 are 
serial input, 16-bit parallel output shift registers. High output 
power MOS switching transistors make the TSC9403 and 
TSC9404 ideal interface circuits between microprocessor 
I/O ports and high current/voltage peripherals. The CMOS 
construction limits quiescent power dissipation to 20 mW. 


Features 

• High Voltage Outputs: 20 V (TSC9403), 15 V (TSC9404) 

• High Output Current Sink Capability: 60 mA 

• Low Standby Power: 20 mW 

• High Speed Operation: 3.0 MHz 

• 16 Parallel Outputs 

• Cascading Possible for Longer Data Words 



The TSC9403 common source, open drain MOS outputs sus- 
tain 20 V in the OFF state and maintain leakage currents 
under 100 tiA. The TSC9404 outputs are rated at 15 V. The 16 
parallel outputs will continuously sink 60 mA. (Vsat<0.5 V). 

Successive connection of serial data outputs to serial data 
inputs make longer length serial to parallel conversions 
possible. Device cascading makes the TSC9403 and TSC9404 
ideal thermal printhead or high resolution LED bar graph 
drivers. 


Applications 

• Incandescent Lamp Driver 

• Thermal Printhead Driver 

• LED Bar Graph Drjver 

• High Current, Microprocessor Serial Port Expander 

• Relay/Solenoid Driver 

• Tungsten Lamp Driver 

• SCR Gate Driver 


Ordering information 


Part 

Package 

Temperature 

Range 

Output 

Voltage 

TSC9403CJ 

24-Pin 

Epoxy Dip 

O^cto 70° C 

20 V 

TSC9403IL 

24-Pin 

CerDIP 

-25°Cto 85° C 

20 V 

TSC9404CJ 

24-Pin 

Epoxy Dip 

0°Cto 70°C 

15 V 

TSC9404IL 

24-Pin 

CerDIP 

-25°Cto85°C 

15 V 

TSq9404ML 

24-Pin 

CerDIP 

-55°Cto 125°C 

15 V 

Devices Available with MIL-STD-883 Processing 

TSC9404ML/883 

24-Pin 

CerDIP 

-55° C to 125°C 

15 V 


Pin Configuration 


SERIAL DATA INPUT C 
LOGIC GROUND C 
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Q2 C 
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OUTPUT GROUND C 
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□ SERIAL DATA OUTPUT 

□ O16 
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• LInCMOSTM Technology 

• 8-Bit Resolution A/D Converter 

• On-Chip 1 2-Channel Analog Multiplexer 

• Built-In Self-Test Mode 

• Software-Controllable Sample and Hold 

• Total Unadjusted Error . . . ±0.5 LSB Max 
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TYPES TLC540M, TLC540I, TLC541M, TLC541I 
8 BIT ANALOG-TO DIGITAL PERIPHERALS 
WITH SERIAL CONTROL AND 11 INPUTS 

D2799, OCTOBER 1983 



J OR N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


TYPICAL PERFORMANCE: 

Channel Acquisition Time 
Conversion Time 
Sampling Rate 
Power Dissipation 


description 


TL540 

2 fis 
10 iis 

71 X 103 
6 mW 


TL541 

7 fis 
1 9 /ts 
29 X 103 
6 mW 
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The TLC540 and TLC541 are LinCMOSTM a/D cn - o ^ 

peripherals built around an 8-blt switched- h h h ^ 

capacitor successive-approximation A/D 222 

converter. They are designed for serial interface 2 > w 

to a microprocessor or peripheral via a three- / — lj i_i lJ lj l_j s. 

state output with up to four control inputs j 

[including independent System Clock, I/O Clock, INPUT A3] 4 18 [ I/O CLOCK 

Chip Select (CS), and Address Input]. A INPUT A4 ] 5 i7[ ADDRESS INPUT 

4-megahertz system clock for the TLC540 and INPUT A5 ]6 r6[ DATA OUT 

a 2.1 -megahertz system clock for the TLC541 INPUT A6 ] 7 i5[ CS 

with a design that includes simultaneous INPUT A7 ]8 14[ REF± 

read/write operation allow high-speed data \ / 

transfers and sample rates of up to 71,910 oo q oi o i 

samples per second for the TLC540 and 29,144 u *^ < ui 

samples per second for the TLC541 . In addition d 3 i- 

to the high-speed converter and versatile control ? ? ^ 

logic, there is an on-chip 12-channel analog — 

multiplexer that can be used to sample any one 

of 1 1 inputs or an internal “self-test” voltage, 

and a sample-and-hold that can operate 

automatically or under processor control. 

The converters incorporated in the TLC540 and TLC541 feature differential high-impedance reference inputs 
that facilitate ratiometric conversion, scaling, and analog circuitry isolation from logic and supply noises. 
A totally switched-capacitor design allows guaranteed low-error ( ±0.5 LSB) conversion in 1 0 microseconds 
for the TLC540 and 19 microseconds for the TLC541 over the full operating temperature range. 

The TLC540M and the TLC541 M are characterized for operation over the full military temperature range 
of -55°Cto 1 25 °C. The TLC540I and the TLC541 1 are characterized for operation from -40°Cto85°C. 


ADVANCE INFORMATION 

Thia document contains infonnation on a new product. 
Specifications are subject to change without notice. 
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TYPES TLC540M. TLC540I, TLC541M. TLC541I 
8-BIT ANALOG-TO-DIGITAL PERIPHERALS 
WITH SERIAL CONTROL ANO 11 INPUTS 



functional block diagram 


REF+ REF- 



DATA 

OUTPUT 


operating sequence 



DATA 

OUT 



MSB LSB MSB 


Hl-Z STATE 
//— 


B7XB6XB5YB4XB3 YBZYBIYBO 


Hl-Z 

STATE 


-CONVERSION DATA B- 


MSB 


LSB MSB 


NOTE A: The conversion cycle, which requires 40 system clock periods, is initiated with the 8th I/O clock4,after CS 4- for the channel whose address exists 
in memory at that time. 
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TYPES TLC540W, TLC540I, TLC541M, TLC541I 
8 BIT ANALOG-TO-DIGITAL PERIPHERALS 
WITH SERIAL CONTROL ANO 11 INPUTS 


absolute maximum ratings over operating free-air temperaure range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 6.5 V 

Input voltage range (any input) . . -0.3 V to Vcc + 0-3 V 

Output voltage range -0.3 V to Vcc + 0-3 V 

Peak input current range (any input) ± 10 mA 

Peak total input current (all inputs) ±30 mA 

Continuous total dissipation at 25 °C (see Note 2) 875 mW 

Operating free-air temperature range: TLC540I, TLC541I -40°C to 85°C 

, TLC540M, TLC541M -55°Cto125°C 

Storage temperature range -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 300 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: FK, FN, or N package .... 260 °C 



NOTES: 1. All voltage values are with respect to digital ground with REF- and GND wired together (unless otherwise noted). 

2. For operation above 25 °C free-air temperature, see Dissipation Derating Curves, Section 2. In the J package, TLC540M and TLC541M chips 
are alloy mounted, TLC540I and TLC541I chips are glass mounted. 


recommended operating conditions 



TLC540 

TLC541 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqq 

4.75 5 5.5 

4.75 5 5.5 

V 

Positive reference voltage, Vpgp + (see Note 3) 

1-25 Vcc Vcc +0.1 

1.25 Vcc Vcc + 0.1 

V 

Negative reference voltage, VRpp_ (see Note 3) 

-0.1 0 Vcc-1.25 

0.1 0 Vcc- 1-25 

V 

Differential reference voltage, 

Vrpp 4 . - Vrep_ (see Note 3) 

1 Vcc Vcc + 0.2 

1 Vcc Vcc+0.2 

V 

Analog input voltage (see Note 3) 

O 

< 

o 

o 

o 

< 

o 

n 

V 

High-level control input voltage, V|p) 

2 

2 

V 

Low-level control input voltage, V|l 

0.8 

0.8 

V 

Setup time, address bits at data input 

before I/O CLKt, tsu(A) 

200 

400 

ns 

Setup time, C§ low before clocking in first 
address bit, tgy(QS) (see Note 4) 

2 

2 

System 

clock 

cycles 

Input/Output clock frequency, fcLK(l/0) 

0.005 2.048 

0 0.525 

MHz 

System clock frequency, fcLK(SYS) 

^CLK(l/0) 

ICLKd/O) 

MHz 

System clock high, tyypi(SYS) 

110 

210 

ns 

System clock low, t^^LlSYS) 

100 

190 

ns 

Input/Output clock high, tyyp|(|/o) 

200 

808 

ns 

Input/Output clock low, tyy,L(|/o) 

200 

808 

ns 

Clock transition time 

(see Note 5) 

System 

fCLK(SYS) ^ 1048 kHz 

30 

30 

ns 

ICLK(SYS) > 1048 kHz 

20 

20 

I/O 

fCLKd/O) < 525 kHz 

100 

100 

ns 

1CLK(l/0) > 525 kHz 

40 

40 

Operating free-air 

temperature, T/s^ 

TLC540M, TLC541M 

-55 125 

-55 125 

°c 

TLC540I, TLC541I 

-40 85 

-40 85 


NOTES; 3. Analog input voltages greater than that applied to REF-i- convert as all "T's (1 1 1 1 1 1 11), while input voltages less than that applied to REF- 
convert as all “C's (00000000). For proper operation, REF-i- voltage must be at least 1 volt higher than REF- voltage. Also, adjusted errors 
may increase as this differential reference voltage falls below 4.75 volts. 

4. To minimize errors caused by noise at the Chip Select input, the internal circuitry waits for two system clock cycles (or less) after a chip select 
falling edge is detected before responding to control input signals. Therefore, no attempt should be made to clock-in address data until the chip 
select setup time has elapsed. 

5. This is the time required for the clock input signal to fall from V|n min to V|l max or to rise from Vn_ max to Vjn min. 
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TYPES TLC540M, TLC540I, TLC541M, TLC541I 
8 BIT ANALOG TO-DIGITAL PERIPHERALS 
WITH SERIAL CONTROL ANO 11 INPUTS 


electrical characteristics over recommended operating temperature range, 

Vcc = Vref+ = 4.75 V to 5.5 V (unless otherwise noted), fCLK(l/0) = 2.028 MHz for 
TLC540 or fCLK(l/0) = 0.525 MHz for TLC541 


PARAMETER 

TEST CONDITIONS 

MIN TYpt 

MAX 

UNIT 

Vqh 

High-level output voltage (pin 16) 

Vcc = 4.75 V, Iqh = 360 ^iA 

2.4 

V 

Vql 

Low-level output voltage 

Vcc “ 4.75 V, Iq = 3.2 mA 

0.4 

V 


Off-state (high-impedance state) 

^0 = ^CC' CS at Vcc 

10 

uA 

'OZ 

output current 


Vq = 0, CS at Vcc 

-10 

fiM 

'IH 

High-level input current 

Vi = Vcc + 0-3 V 

0.005 

2.5 

aA 

l|L 

Low-level input current 

Vi = 0 

-0.005 

-2.5 

aA 

<CC 

Operating supply current 

CS at 0 V 

1.2 

2 

mA 




Selected channel at Vcc- 
Unselected channel at 0 V 

0.4 

1 

aA 



Selected channel at 0 V, 

Unselected channel at Vcc 

-0.4 

-1 

o 

n 

-1- 

IrEP Supply and reference current 

VreF-f = Vcc- CS at 0 V 

1.3 

3 

mA 

p. 

Input capacitance 

Analog inputs 


7 

55 

PF 

*^1 

Control inputs 


5 

15 


^All typical values are at = 25°C. 


operating characteristics over recommended operating free^ir temperature range, 

Vcc = VREF+ = 4.75 V to 5.5 V, fCLKd/O) = 2.048 MHz for TLC540 or 
0.525 MHz for TLC541, fCLK(SYS) = 4 MHz for TLC540 or 2.097 MHz for TLC541. 


PARAMETER 

TEST CONDITIONS 

TLC540 

TLC541 

UNIT 

MIN TYP MAX 

MIN TYP MAX 

Linearity error 

See Note 6 

±0.5 

±0.5 

LSB 

Zero error 

See Note 7 

±0.5 

±0.5 

LSB 

Full-scale error 

See Note 7 

±0.5 

±0.5 

LSB 

Total unadjusted error 

See Note 8 

±0.5 

±0.5 

LSB 

Self-test output code 

input address = 1011 (All) 
(See Note 9) 

Ol 1 1 i lUI 1 I 1 

(125) (131) 

(125) (131) 


tconv Conversion time 


10 

19 

AS 

tacq Channel acquisition time 


4 

4 

I/O 

clock 

cycles 

Time output data 
ty remains valid after 

I/O clockl 


10 

10 

ns 

Delay time, I/O clock-i 
td 

to data output valid 

See Parameter 

Measurement 

Information 

200 

400 

ns 

Output access time 
face (delay to valid output 
after chip select^) 

1 3 

1 3 

System 

clock 

cycles 

ten Output enable time 

150 

150 

ns 

tdis Output disable time 

150 

150 

ns 

tr(bus) bus rise time 

300 

300 

ns 

tf(bus) F>ata bus fall time 

300 

300 

ns 


NOTES: 6. Linearity error is the maximum deviation from the best straight line through the A/D transfer characteristics. 

7. Zero Error is the difference between the output of an ideal and an actual A/D for zero input voltage; full-scale error is that same difference for 
full-scale input voltage. 

8. Total Unadjusted Error is the sum of linearity, zero, and full-scale errors. 

9. Both the input address and the output codes are expressed in positive logic. 
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TYPES TLC540M, llQhm, TLC541M, TLC541I 
8-BIT ANALOG TQ DIGITAL PERIPHERALS 
WITH SERIAL CONTROL AND 11 INPUTS 


PARAMETER MEASUREMENT INFORMATION 


1.4 V 


VCC 


3lc{l 


3kn 


OUTPUT 
UNPER test' 


T 


TEST 

POINT 


Cl _ 
(SEE NOTE A) ^ 


OUTPUT 
UNDER TEST 

Cl 

(SEE NOTE 


A>ar i 


TEST POINT 
3ka 


OUTPUT 

UNDER TEST 

(SEE NOTE A) 


r 


■TEST POINT 


(SEE NOTE B) 


(SEE NOTE B) 



LOAD CIRCUIT FOR 
?d« *acc» *r» 


LOAD CIRCUIT FOR 
«PZH and tpHZ 


LOAD CIRCUIT FOR 
tpzL AND tpLZ 



(SEE NOTE B) 


VOLTAGE WAVEFORMS FOR ENABLE AND DISABLE TIMES 




•>1 K-<f 


VOLTAGE WAVEFORM FOR DELAY TIME 


VOLTAGE WAVEFORM FOR 
piSE AND FALL TIMES 


NOTES: A. Cl = 50 pF for TLC540 gnd 100 pF for TLC541 
^en = tpZH ^PZL- ^dis = *PHZ ‘PLZ 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. Waveform 2 is 
for an output with internal conditions such that the output is high except when disabled by the output control. 


Texas 

Instruments 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

MASTER 1984 


3107 


Texas Instruments 




Texas Instruments 



TYPES TLC540M, TLC5401 TLC541M, TLC541I 
8-BIT ANALOG-TO-DIGITAL PERIPHERALS 
WITH SERIAL CONTROL AND 11 INPUTS 


principles of operation 

The TLC540 and TLC541 are each complete data acquisition systems on a single chip. They include such 
functions as analog multiplexer, sample-and-hold, 8-blt A/D converter, data and control registers, and control 
logic. For flexibility and access speed, there are four control inputs [two clocks, chip select (CS), and 
address]. These control inputs and a TTL-compatible 3-state output are intended for serial communications 
with a microprocessor or microcomputer. With judicious interface timing, with TLC540 a conversion can 
be completed in 1 0 microseconds, while complete Input-conversion-output cycles are being repeated every 
1 4 microseconds. With TLC541 a conversion can be completed in 1 9 microseconds, while complete Input- 
conversion-output cycles are repeated every 35 microseconds. Furthermore, this fast conversion can be 
executed on any of 1 1 inputs or its built-in “self-test," and in any order desired by the controlling processor. 


Though they can be operated “tied" together, the System Clock and I/O Clock are normally used 
independently, with no special phase or speed relationship to be considered. This allows integrated circuit 
operation to continue independent of serial Input/Output timing, permitting manipulation of the I/O Clock 
as desired for a wide range of software and hardware needs. 

The I/O Clock, Data Input, and Data Output are controlled by CS. It floats the 3-state output and shuts 
off signals to other control inputs while It is high. This allows any pins except pin 1 5 to share lines with 
other integrated circuits. A normal control sequence is as follows: (1) CS goes low; (2) a new positive- 
logic multiplexer address is clocked in through the address Input on the first four I/O Clock rising edges 
while previous conversion results are brought out on the first seven I/O Clock falling edges. Input and output 
most-significant bits (MSB) are first, with the output MSB available at the start of the cycle; (3) the on- 
chip sample-and-hold begins sampling a newly addressed Input after the 4th failing edge, and goes into 
the hold mode on the 8th falling I/O Clock edge just before conversion; (4) CS must then go high or the 
I/O Clock must remain low for at least 40 system clock cycles to allow conversion. A new address may 
then be loaded or the previous conversion results read any time CS is brought low, but it should be noted 
that any pending conversion may stop. 


The instant that the TLC540 or TLC541 holds a sample of the analog input, conversion can be determined 
under software control (or by external logic), by keeping the 8th I/O Clock cycle high. Any output data 
wvill have already been shifted out, and TLC540 or TLC541 vvi!! ccntinue sampling a new analog input. 
At the desired time, the I/O Clock signal can then be lowered freezing the voltage and turning off all analog 
inputs. In this manner, signals can be sampled at precise Intervals for a wide range of comparison or 
processing applications, in much the same manner as a strobe light is used to determine engine speed. 
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NEW PRODUCT BULLETIN 


Programmable CRT Controller 

WD8275 


FEATURES 


PROGRAMMABLE CHARACTER/SCREEN FORMAT 
1-16 LINES PER ROW 
1-64 ROWS PER FRAME 

1- 80 CHARACTERS PER ROW 
SIX FIELD ATTRIBUTES 

BLINK 
HIGHLIGHT 
REVERSE VIDEO 
UNDERLINE 

2- USER PROGRAMMABLE 
ELEVEN CHARACTER ATTRIBUTES 

RIGHT ANGLE LINE GRAPHIC SYMBOLS 
FOUR CURSOR CONTROLS 
BLINK/NONBLINK UNDERLINE 
BLINK/NONBLINK REVERSE VIDEO BLOCK 
LIGHT PEN DETECTION 
REOUIRES -^5 VOLT ONLY 
40 PIN CERDIP AND PLASTIC PACKAGES 
COMPATIBLE WITH INTEL D8275/P8275 
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WD 8275 BLOCK DIAGRAM 



DESCRIPTION 

The WD8275 programmable CRT Controller is a single chip device used to interface raster scan displays with 
microcomputer systems. Its function is to re-fresh the display by buffering data from main memory and by track- 
ing the display. position on the screen. The design flexibility will allow simple interface to raster scan CRT’s with 
a minimum of external hardware/software overhead. 

PROPOSED APPLICATIONS 

May be used in a wide variety of terminal applications both remote and resident to the computer system. Addi- 
tionally. this is an ideal device for Light Pen applications. It is available in 2MHZ and 3MHZ versions (CCLK). 
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NEW PRODUCT BULLETIN 


Small System CRT Controller 

WD8276 


FEATURES 

• PROGRAMMABLE CHARACTER/SCREEN FORMAT 

1-16 LINES PER ROW 
1-64 ROWS PER FRAME 

1- 80 CHARACTERS PER ROW 

• SIX FIELD ATTRIBUTES 

BLINK 
HIGHLIGHT 
REVERSE VIDEO 
UNDERLINE 

2- USER PROGRAMMABLE 

• FOUR CURSOR CONTROLS 

BLINK/NONBLINK UNDERLINE 
BLINK/NONBLINK REVERSE VIDEO BLOCK 

• REQUIRES -k5 VOLT ONLY 

• 40 PIN CERDIP AND PLASTIC PACKAGES 

• COMPATIBLE WITH INTEL D8276/P8276 


DESCRIPTION 



WD8276 BLOCK DIAGRAM 


The WD8276 Small System CRT Controller is a single chip device used to interface a raster scan CRT display 
with a microcomputer in minimum device count systems. It corrtains the necessary building blocks to refresh 
the display through character buffering and display position tracking. The flexible design alloA-s simple interface 
between CRT display and system data bus with a minimum of external hardware. 


PROPOSED APPLICATIONS 

An ideal, low cost device for both terminal and small computer system designs. It is available in both 2MHZ 
and 3MHZ versions (CCLK). 
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General Purpose Interface Bus (GPIB) Controller 

WD9914 


FEATURES 

• IEEE STD 488 (1975/8) COMPATIBLE 

• TALKER/LISTENER FUNCTIONS WITH EXTENDED 
ADDRESSING 

• SYSTEM CONTROLLER CAPABILITY 

• SERVICE REQUEST 

• SERIAL/PARALLEL POLLING 

• DEVICE CLEAR/TRIGGER 

• DMA FACILITIES 

• COMPATIBLE WITH MOST MICROPROCESSORS 

• REQUIRES +5VDC ONLY 

• 40 PIN CERDIP/PLASTIC PACKAGING 

• COMPATIBLE WITH TEXAS INSTRUMENTS 
TMS9914A 




DESCRIPTION 


WD9914 BLOCK DIAGRAM 


The WD9914 GPIB Controller is a microprocessor controlled device designed to perform the interface function 
between a microprocessor and the IEEE 488 General Purpose Interface Bus. It automatically handles all Talker, 
Listener, and Controller operational modes. This relieves the microprocessor from maintaining bus/protocol. 

PROPOSED APPLICATIONS 

The WD9914 is used in a variety of instruments interconnected by the GPIB and remotely or automatically pro- 
grammed and controlled. The following is an example: 
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NEW PRODUCT BULLETIN 


Video Display Processor 
WD9918/9928/9929 

FEATURES 

• 32 SPRITE (OBJECT ANIMATION) PLANES 

• 15 UNIQUE COLORS 

• GENERAL 8 BIT CPU INTERFACE 

• DIRECT INTERFACE TO 4K. I8K OR 16K RAMS 

• 256 X 192 TV SCREEN RESOLUTION 

• COMPOSITE VIDEO OUTPUT (WD9918) 

• COLOR DIFFERENCE OUTPUTS (WD9928/9929) 

• EUROPEAN PAL (625 LINE) TV (WD9929) 

• REQUIRES +5 VOLT ONLY 

• 40 PIN CERDIP/PLASTIC PACKAGES 

• COMPATIBLE WITH TEXAS INSTRUMENTS 
CTMS9918A, 9928A, 9929A) 


DESCRIPTION 

The Video Display Processor is used to interface a microprocessor and screen refresh memory with a raster 
scan color CRT display. The device generates all necessary video, control and synchronization signals. Addi- 
tionally, it controls the storage, retrieval, and refresh of display data in the dynamic screen refresh memory. 

PROPOSED APPLICATIONS 

The WD991 8/28/29 are used in any video system requiring the display of digital data on a home color televi- 
sion or color monitor. This includes color computer terminals, home computers, process monitoring, and drafting 
aids. 
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Integrated Circuits Magazine 

The ni£^azine for me 

design strategist^ 


Integrated Circuits Magazine is the 
only publication written for senior 
design engineers and engineering 
managers who specialize in the 
specifying and use of ICs and related 
components in the design of instru- 
ments, equipment and systems. 

It is unique in that it concen- 
trates on reporting the view- 
point of the user. 

Each issue of Integrated Cir- 
cuits Magazine includes staff-writ- 
ten interviews with leading 
designers at major IC customers, as 
well as articles written by IC users 
themselves. 

Regular features include: IC 
User Feedback Reports, Semicustom 
Design Techniques, IC Design Prob- 
lems and Solutions. What’s New in 
ICs, and much more. 

To receive Integrated Circuits 
Magazine absolutely FREEf simply 
give us your authorization right 
now! Just fill out, sign, date and 
return the subscription card located 
inside the back cover of Volume I. 

Card missing? Additional sub- 
scription cards available from pub- 
lisher upon request. 

Integrated Circuits Magazine is 
designed for YOU. 

^Designers who must keep pace 
with contemporary engineering 
design techniques, practices and 
trends, and how they affect the 
selection and application of inte- 
grated circuits, microcomputers, 
boards, and systems. 

^Integrated Circuits Magazine is made 
available on a complimentary basis to 
those qvxilified recipients within the 
United States only. 

Canadian and Foreign Subscriptions 
are available, prepaid by check or 
money order payable in United States 
currency, at the following rates: 

$35.00 per year Canadian/ Foreign; 
$55.00 per year Foreign via Air Mail; 
$18.00 per year non-qualified Domestic 
United States. 


Integrated Circuits Magazine 
Circulation Department 
^45 Stewart Ave. 
harden City, NY 11530 
316) 222-2500 
WX: 510-222-1673 



Master Selection Guide 


INTRODUCTION 
TO UNEAR 



The Master Selection Guide provides sufficient informa- 
tion to make initial product selections. All devices that 
appear in this section, both in the initial selection guide 
and the data pages, are included in the indexes. These 
index listings lead to the page and the line on that page 
where each device appears. 

In the Linear section over 1 100 operational amplifiers are 
covered. Since there are so many devices, the operational 
amplifier entries have been given special consideration. 
Separate lists are provided for those which have High 
Speed, High Voltage capability. Wide bandwidth, etc. 
Under General Purpose, four amplifier types are listed; ^ 
these are the ones that the high volume manufacturers 
indicate are the most widely used; however, quad amplifi- 
ers should also be considered when appropriate. If you 
have located an op amp in a specialized category, you can 
review its characteristics by finding it in the Part Number or 
Product Indexes and looking it up in the Operational 
Amplifier Characteristics and in the Data Sections. 

Following the special lists, the "Operational Amplifier 
Characteristics" listings categorize amplifiers by input 
parameters. They are arranged in order of increasing offset 
voltage, bias current, offset current and then voltage drift. 
The other parameters listed do not affect the sequence in 
which the devices are presented. The column labeled 
"Comp" Indicates the number of external components 
normally used for compensation for example "0" means 
no compensation is required. 

Consumer circuits such as audio amplifiers, AM, FM, and 
TV circuits as well as some digital devices (watches, cal- 
culators, etc.) are covered by model number in the Con- 
sumer Circuit Section. Linear devices and unusual circuits 
which do not fit elsewhere are listed under the heading 
"Other Linear Devices. " 


CATEGORY 


Amplifiers, Special Purpose 

3155 

Arrays 

Transistor 

3)57 

Special 

3158 

Comparators 

3159 

Consumer Circuits 

3164 

Followers 

3174 

Operational Amplifiers 

Selected Characteristics 

General Purpose 

3175 

High Output Current 

3176 

High Speed 

3176 

High Voltage 

3176 

Low Bias Current 

3177 

Low Drift 

3177 

Low Power 

3178 

Programmable 

3178 

Single Supply 

3179 

Wide Band 

3180 

Complete Characteristics 

3181 

Phase Locked Loop Circuits 

3214 

Telecommunication Circuits 

3216 

Timers 

3220 

Voltage .Regulators 

Fixed 

3221 

Adjustable 

3228 

Switching 

3230 

Other Li near Devices 

3232 


Detailed Product Information 
provided by: 

Advanced Micro Devices 

330! 

American Microsystems, Inc. 

3339 

Analog Devices 

3350 

Exar Integrated Systems 

3365 

Harris Semiconductor 

3392 

Intersil Corporation 

3472 

Micro Power Systems 

3529 

Motorola Semiconductor 

3530 

National Semiconductor 

3537 

NEC Electronics 

3543 

Panasonic 

3556 

Plessey Semiconductors 

3561 

Precision Monolithics, Inc. 

3565 

Raytheon 

3576 

RCA 

3593 

SIgnetics 

3605 

Silicon Systems 

3685 

Texas Instruments 

3687 

TRW LSI Products 

3703 

Unitrode Corporation 

370<i 


The manufacturers listed above have provided d( 
tailed information on their latest and most significai 
products. ' 
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EINFiiHRUNG 

UNEAR- 

SCHALTUNGEN 

Der Master Selection Guide fiir Linearschaltungen 
enthalt alle Informationen, die Sie fiir die Erstauswahl 
Ihres Produkts benotigen. Die Bauteile, die in diesem 
Abschnitt erscheinen/ sowohl im Selection Guide als 
auch auf den Datenblattem, sind in alien Master In- 
dexes enthalten. Diese Register verweisen auf die Seite 
und Zeile, auf der das entsprechende Bauelement 
vorkommt. 

Der Linear-Teil enthalt iiber 1100 Operationsverst- 
arker. Da es hier sehr viele Bausteine gibt, haben die 
Eintragungen iiber Operationsverstarker besondere 
Beachtung gefunden, Es gibt getrennte Listen fiir 
solche mit hoher Geschwindigkeit, hoher Spannung, 
grower Bandbreite usw. Unter "Allgemeine Verwen- 
dung" (General Purpose) finden sich vier Verstarker- 
typen. Laut Aussage der gro/Jen Hersteller sind dies 
die Gebrauchlichsten. Jedoch sollten auch Vierfach- 
Verstarker auf ihre Verwendbarkeit hin untersucht 
werden. Haben Sie einen Operationsverstarker in 
einer bestimmten Kategorie gefunden, so schlagen 
Sie ihn im numerishen Typenverzeichnis oder im 
Produktverzeichnis nach und iiberpriifen seine Eigen- 
schaften unter der Rubrik "'Operational Amplifier 
Characteristics" und in den Datenblattem. 

Der Abschnitt "Eigenschaften von Operationsvers- 
tarkern" (Operational Amplifier Characteristics) 
bestimmt die Verstarker nach Eingangs-Parametem. 

Sie sind nach steigender Offsetspannung, Bias-Strom, 
offsetstrom und Spannungsdrift angeordnet. Die 
iibrigen aufgefiihrten Parameter haben keinen EinflujS 
auf die Reihenfolge, in der die Bauteile genannt wer- 
den. Die Spalte "Comp" nennt die Anzahl extemer 
Bausteine, die normalerweise fiir die Kompensation 
verwendet werden. "O" z.B. bedeutet, da/3 keine 
externe Kompensation erforderlich ist. 

Consumer-Schaltkreise wie Audio- Verstarker, AM, 

FM und TV-Schaltungen sowie einige Digital-Bauteile 
(Uhren, Rechner usw.) erscheinen nach Typennum- 
mer im Abschnitt "Consumer Circuit Section." Solche 
Linear-Bauelemente und Schaltungen, die in keine 
entsprechende Rubrik passen, werden unter der 
Uberschrift "Sonstige Linear -Bauelmente" (Other 
Linear Devices) aufgefiihrt. 

Neu in diesem Jahr sind erweiterte Listen von Sample/ 

Hold Verstarkem und von festen und einstellbaren 
Spannungsreferenzen (Fixed and Adjustable Voltage 
References). Zusatzlich zu der Auflistung unter 
"Other Linear Devices" finden Sie wichtige Leistungs- 
oarameter fiir diese Produkte am Schlu^S des Linear- 
Hauptteils. 
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INTRODUCTION AUX 
SYSTEMES LINEAIRES 


Le Guide General de Selection fournit suffisamment de 
renseignements pour permettre des selections initiales 
de produits. Tous les appareils mentiones dans cette 
Section, a la fois das le Premier Guide de Selection 
et dans les feuilles de donnees, sont inclus dans tous 
les index. Ces index indiquent a quelle page et a quelle 
ligne il a ete fait mention de tel ou tel appareil. 



La Section ^'Lineaire" decrit plus de 1100 amplificateurs 
operationnels. Du fait du nombre considerable d'ap- 
pareils entrant dans cette categorie, une attention toute 
speciale a ete apportee lors de leur classification. Des 
listes enumerent separement les appareils a grande 
Vitesse, a capacite de haut voltage, a grande plage de 
frequence, etc. Dans la rubrique "Applications Gene- 
rales" (General Purpose), quatre types d'amplificateurs 
sont cites. Ce sont, d'apres les gros fabricants, ceux 
qui sont le plus couramment usites. Les amplificateurs 
"QUAD" sont egalement dignes d'attention dans cer- 
tains cas. Si vous recherchez un amplificateur opera- 
tionnel dans une categorie bien definie, vous pourrez 
en obtenir les caracteristiques en consultant les index 
des Numeros de Pieces ou de Produits, ainsi que la 
Section "Caracteristiques des Amplificateurs Opera- 
tionels" et les feuilles de donnees. 

La Section "Caracteristiques des Amplificateurs Ope- 
rationnels'^', offre une liste d'amplificateurs classes 
par parametre d^entree. Ces derniers font aoparaitre 
dans Pordre : la tension de compensation, I'ajuste- 
ment intensite/ courant, la compensation du courant, et 
enfin le changement de tension. Les autres parametres 
indiques n'affectent pas I'ordre dans lequel les appa- 
reils sont presentes. La colonne intitulee "COMP" 
indique le nombre de composants externes egalement 
utilises dans un but de compensation, exemple : "0" 
signifie qu'aucune compensation n'est necessaire.' ' 

Les circuits de grande consummation tels que les am- 
plificateurs radio AM, FM, les amplificateurs television, 
ainsi que les appareils digitaux (montres, calculatrices, 
etc.) sont regroupes par numero de modele dans la 
Section "Circuits de Grande Consummation" (Con- 
sumer Circuit Section). Les appareils lineaires et autres 
circuits de moins grande utilisation qui n'entrent pas 
dans les autres categories, sont enumeres dans la 
Section "Autres Appareils Lineaires" (Other Linear 
Devices). 


Un additif nouveau a Pedition de cette annee : des 
references sur les amplificateurs partiels/continus, et 
avec voltage fixe ou ajustable. En plus des listes 
fournies dans la Section "Autres Appareils Lineaires", 
d'autres parametres de performance relativement im- 
portants pour ces produits, apparaissent a la fin du 
Guide General de Selection Lineaire. 
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INTRODUCCION 

AUNEAL 


La Gufa Maestra de Seleccion provee suficiente infor- 
macion para hacer selecciones iniciales del producto. 
Todas las componentes que aparecen en esta seccion, 
ya sea en la gufa de seleccion inicial o en las paginas 
de dates, estan inclufdas en todos los otros indices. 
Estas listas de indices los refiere a la pagina y linea de 
aquella pagina donde se encuentra cada componente. 

En la seccion bajo Lineal, aparecen mas de 1,100 am- 
plificadores operacionales, Debido a que hay tantas 
componentes, se les ha dado consideracion especial a 
los amplificadores operacionales. Listas apartes son 
provistas para equellos con Alta Velocidad, Capacidad 
de Alto Voltaje, Banda Ancha, etc. Bajo Proposito 
General, aparecen cuatro tipos de amplificadores, estos 
son los que los fabricantes mayores piensan son los 
mas usados; sin embargo, los amplificadores cuad- 
rangulares deben tambien ser considerados cuando 
sea necesario. Si usted ha localizado un amp. op. en 
una categoria especializada, puede usted estudiar sus 
caracteristicas encontrandolo en el Indice de Producto 
o Numero de Pieza y buscandolo en la Seccion de 
Datos de las Caracteristicas de los Amplificadores 
Operacionales. 

Siguiendo las listas especiales, la lista de "Caracteris- 
ticas del Amplificador Operacional" categoriza los 
amplificadores por parametros de entrada. Estos estan 
arreglados por orden ascendente de tension contrapu- 
esta corriente de polarizacion, corriente contrapuesta, 
y tambien deslizamiento de voltaje o tension. Los 
otros parametros mencionados no afectan la secuen- 
da en que las componentes aparecen. La columna 
titulada "Comp" indica el numero de componentes 
externas que normalmente se emplean para compen- 
sacion; por ejemplo "O" significa que no requiere 
compensacion. 

Circuitos del Consumidor como audioamplificadores, 
AM, FM, y circuitos de TV asi como tambien algunas 
componentes digi tales (relojes, calculadoras, etc.) 
aparecen por numero de modelo en la Seccion de Cir- 
cuitos del Consumidor. Componentes Lineales y cir- 
cuitos poco comunes que no corresponden en otras 
secciones aparecen bajo el titulo "Otras Componentes 
Lineales." 

Listas expandidas para Amplificadores de Muestra/ 
Retencion y Referencias de Voltaje Fijas y Ajustables 
son nuevas para este ano, Ademas de las listas bajo 
Otras Componentes Lineales, parametros de redimi- 
ento significantes para estos productos aparecen al 
final de la Guua Maestra de Seleccion. 
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LINEAR-Amplifiers, Special Purpose 


I Function Device 

Source 

Special Purpose 

AC Amplifier, Quad, Single Supply 

1 

CA3048 

t BGA (3801) 

CA3052 

RCA (3601) 1 

I AGC Amplifier, 20 Hz to 10 MHz, 6 dB Dynamic Range | 

MY108 

AnalogSys 

AGC Generator, for SSB Receivers 


SL621C 

Plessey 

1 AGC Generator (voice operated gain adjustir^ device) I 

SL620C 

Plessey 

SL6270 


Amplifier, CATV. See Linear— Consumer Circuits, TV 

Amplifier for IR Remote Control (1300 dB gain, 8 kHz 

bandwidth) U250 

Telefunken 

U3043M 

Telefunken 

U3083M 

Telefunken 

Amplifier with Photodiode 


TFA1001 

Siemens 

1 Audio Amplifier with Three NPN T ransistors j 

1 LM389 

National | 

1 Current Amplifier (unity gain, 100 mA output) 1 

3329 

t Burr-Brown 

IU-S033 

t Harris (3462) 

LH0002 

t National 

LH0002C 

National 

1 Current Amplifier (unity gain, 200 mA output) | 

3553 

t Birr-Brewe 


(2850.2851) 

9963 

tOEl 

1 Current Amplifier (unity gain, 300 mA output) 1 

MC1438 

Motorola 

M€153e 

t Motorola 

2003 

TeledyneP 

2003-01 

t TeledyneP 

1 Current Amplifier (unity gain, 500 mA output) j 

9910 

tOEl 

9911 

tOEl 

1 Current Amplifier (unity gain, 600 mA output) | 

IU-2630 

t Hirris (3410) 

HA-2635 

Harris 

1 Current Amplifier (wideband. 100 mA output) I 

HOS-IOOAH 

AD (3353) 

HOS-199SH 

tAD 

Currmt Amplifiers, See also Linear-Followers 

Current Booster, 100 mA Output (for op amp) 

1 2035 

t TeledyneP j 

1 Differential/Cascode Amplifier (dc to rf) I 

MC3330 

Motorola 

CA302IM 

t RCA (3603) 

CA3028B 

tRCA (3603) 

CA3053 

t RCA (3603) 

1 Differential High Speed FET Input Amplifier I 

1 MP215 

Analogic | 

1 Differential Input/Differential Output Amplifier (bandwidth I 

less than 2 MHz) 


MC1590G 

t Motorola 

CA3000 

tRCA 

Differential/Video Amplifier 


CLC103A 

Comlinear 

CLC103AM 

t Comlinear 

mPC754 

NEC (3547) 

Fiber Optic Receiver Amplifier 


LH0082 

t National 

LH0082C 

National 

Floppy Disc Read Amplifier System 


XR347(M 

Exir (3372,3373) 

IIC3470 

Metoroli (3061) 

MC3470A 

Motarola (3(ffi1) 

MC3470 

Tl 


Floppy Disc Write Amplifier 

Xlt2247 

Exit (3371.3372) 

Front End Amplifier (for ultrasonic or infrared remote | 

control systems) 

TDA4180 

Telefunken | 

Hearing Aid Amplifiers. See Linear-Consumer Circuits 

Instrumentation Amplifier 

IHA101SM 

tBnr-Brswa 

(2851) 

MPINAIOIA 

t MicroPwr 

MPINAIOIB 

t MicroPwr 

MPINA101C 

t MicroPwr 

MPINA101S 

t MicroPwr 

instrumentation (commutating auto zero) I 

ICL7605C 

Intersil 

tCL7605M 

t Intersil 

ICL7606C 

Intersil 

ICL7606M 

t Intersil 

Instrumentation, (different input, independent gain I 

adjustment) AMP-01 

tPMI 1 

Instrumentation, (rUfferential input, independent gain I 

adjustment) A0521J 

AD 


AD 


AD521L 

AD 

A0521S 

tAD 

mSA 

Burr-Brown 

3626B 

Burr-Brown 

3^ 

Burr-Brown 

3629 

tBiiT-Bmm 

(2851) 

3630A 

Batr-Brom 

(2851) 

36308 

BwT-Brewi 

(2851) 

3630C 

Birr-Bnm 

(2851) 

3630S 

Bht-Btowi 


(2851) 

INA101 

Barr-8rowi 

(2851) 

INA104 

Burr-Brown 

IIN2200 

MicroNit (3042) 

IIN220M 

tMIcnNst (3042) 

MN2201 

MicroNet 

MNS01H 

t MicroNet 

LH0036 

t National 

LH0036C 

National 

LH0037 

t National 

LH0037C 

National 

LH0038 

t National 

LH0038C 

National 

AD522A 

AD 

AD522B 

AD 

AD522S 

tAD 

HC3020 

HyComp 

LM163A 

t National 

LM363 

National 

LM363A 

t National 

Instrumentation, Digitally Programmable Gain 

PGA100W 

BHT-Bmn 

(2851) 

P8A10088 

Barr-Brm 

(2851) 

LH0084 

t National 

LH0084C 

National 

LH0M6 

t National 

LH0086C 

National 

AiR-542aC 

DtM (2861) 

A)N-542IRM 

tOiM (2861) 

1(11-542118 

Dim (2861) 

A1R-543IIC 

Dim (2861) 

AM-543MM 

t Drill (2861) 

AIII-543IRR 

Dim (2861) 


Instrumentation, Pin Programmable Gain 

AD624A 

AD 

AD624B 

AD 

AD624C 

AD 

A0^4S 

tAD 

Instrumentation (unity gain) 


3627 

Birr-BrowD 


(2851) 

Isolation Amplifier 


MP225A 

Analogic 

MP227 

Analogic 

Isolation Amplifier, High Gain 


MP226 

Analogic 

Isolation Amplifier. Optically Coupled 


3650HG 

Barr-Drowa 


(2852) 

3652HG 

Biir-Browo 


(2852) 

IS0100AP 

Bnr-BrewB 


(2852) 

Isolation Amplifier, Transformer Coupled 

3456 

Binr-Brawi 


/9AC1I 

t/ 

3656AG 

BMT-Browi 


(2851) 

Isolation Amplifier, 4 Channel 


AH427 

Analogic 

Linear-Antilog Amplifier (current in, current out) 

SSM2010 

SSM 

SSM2012 

SSM 

Linear-Antilog Amplifier, Dual (differential input separate 

control inputs) 


SSM2000 

SSM 

SSM2020 

SSM 

SSM2022 

SSM 

Log Amplifier XR7000 

E»r (3385) 

Log Amplifier, Bipolar (module) 


2531A 

OEI 

Log/Antilog Amplifier, (antilog) 


ICLB049C 

Intersil 

2910 

tOEl 

2920 

OEI 

SSM2100 

SSM 

Log/Antilog Amplifier, (log) 


4127 

BwT-Bmffl 


(2852) 

ICL8048C 

Intersil 

2910 

tOEl 

2920 

OEI 

TL441M 

tTI 

Log/Log Ratio Amplifier 


L0G100 

BBiT-8rowi 


(2852) 

1 Low Noise, Low Level, Chopper Stabilized Amplifier 

1 MP221 

Analogic 

1 Memory Read Amplifier, Four Head Disk 

TL030 

Tl 

Microphone Amplifier, Electret 


PBL3721 

RIFA 

1 Microphone Amplifier (for microphones in telephones) 

TDD0246 

Telefunken 

Microphone/Headphone Amplifier 


SL6310 

Plessey 

Microphone Preamplifier 


SSM2015 

SSM 

Mbcer(to200MHz) 


S042 

Siemens 

Operational Amplifier, Band-Select Switch, AFT Mode 

Switch (for frequency-synthesizer TV systems) 

CA3166 

RCA 


t Military Temperature Range ( - 55° to 125°C) 


* Typical Value 

BaM face Miealas liditiMil data Is preahM aa lla pa^ aatstf. 
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LINEAR-Amplifiers, Special Purpose (Cont’d) 



Function Device 

Source 

Line 

Function Device 

Source 

RF Amplifiers, Hybrids 



Video, IF and RF Amplifiers 

(Cont’d) 

MHW401 

Motorola 


TDA3541 

Signetics 

MHW590 

Motorola 


4A733 

t Signetics 

MHW591 

Motorola 


mA733C 

Signetics 

MHW592 

Motorola 


SG1401 

t SiliconG 

MHW593 

Motorola 

50 

SG2401 

SiliconG 

MHW601 

Motorola 


SG3001 

t SiliconG 

MHW602 

Motorola 


S63401 

SiliconG 

MHVI/603 

Motorola 


SG733 

t SiliconG 

MHW709 

Motorola 


SG733C 

SiliconG 

MHW710 

Motorola 

55 

NE592 

Tl 

CA2800 

TRW-LSI 


TL592 

T1 

CA2810 

TRW-LSI 


mA733C 

Tl 

CA2820 

TRW-LSI 


f<A733M 

tTI 

CA2830 

TRW-LSI 


TA7061A 

Toshiba 

CA2840 

TRW-LSI 

60 

Voltage Controlled Amplifier 


CA2842 

TRW-LSI 


SSM2013 

SSM 

CA2850 

TRW-LSI 


Wideband Amplifier, Logarithmic Limiting (4 to 500 MHz) 

CA2851 

TRW-LSI 


SL1531 

Plessey 

CA2870 

TRW-LSI 


SL1532 

Plessey 

CA2871 

TRW-LSI 

65 

SL531C 

Plessey 

CA2875 

TRW-LSI 


SL532C 

Plessey 

CA2876 

CA2880 

TRW-LSI 

TRW-LSI 


Wideband Amplifier with Low Level Video Detection (7 to 






1 Signal Sources Switch, (buffer amplifiers with input 


SL1521 

t Plessey 

switches) TDA1028 

Signetics 


SL1522 

Plessey 

TDA1029 

SIgnetics 

70 

SL1523 

Plessey 

I Thermocouple Amplifier with Cold Junction Compensation 


SL1524 

Plessey 

ADS94A 

AO (3356) 


SL1525 

Plessey 

ADS94C 

AO (3356) 


SL521 

Plessey 

AD59SA 

AO (3356) 


SL523 

Plessey 

ADS95C 

AO (3356) 


Quad Current Controlled Amplifier 


Video Buffer Amplifier 



SSM2024 

SSM 

HA-5033-2 

t Harris 

75 

Hex Analog CMOS Amplifier 


HA-5033-5 

Harris 


MA113 

AnalogSys 

Video, IF and RF Amplifiers 



Two Wire Transmitter (Sends current signal over same 

CLC100 

Comlinear 


two lines from which it is powered.) 


CLC102 

CcntHnesr 


rmioMM 

t Birr-Brm 

CLC104A 

Comlinear 



' (2851) 

CLC104AM 

t Comlinear 

80 

xiiiuumr 

UIT-WVWB 

CLC200A 

Comlinear 



(2851) 

CLC200AM 

t Comlinear 


XTR100M 

t BwT-Brawi 

CLC220A 

Comlinear 



(2851) 

CLC220AM 

t Comlinear 


XTR100BP 

Barr-Brwm 

mA733C 

Fairchild 

85 


(2851) 

mA733M 

t Fairchild 


LH0046 

t National 

mA733 

t Intersil 


LH0045C 

National 

mA733C 

Intersil 




MC1550 

t Motorola 




MC1733 

t Motorola 

90 



MC1733C 

Motorola 




NE592 

Motorola 




SE592 

t Motorola 




LM733 

t National 




mPC1651 

NEC 

95 



AN607 

Panasonic 




AN608 

Panasonic 




SL1550 

Plessey 




SL541 

Plessey 




SL550 

Plessey 

100 



SL560 

Plessey 




SL610C 

Plessey 




SL611C 

Plessey 




SL612C 

Plessey 




CA3001 

tRCA 

105 



CA3011 

tRCA 




CA3020A 

RCA 




CA3021 

tRCA 




CA3022 

tRCA 




CA3023 

tRCA 

110 



CA3040 

tRCA 




NE592 

SIgitties (3675) 




SE592 

tSigiitles (3675) 





(Continued) 





t Military Temperature Range (-55° to 125°C) 
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* Typical Value 
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MASTER SELECTION GUIDE 


LINEAR-Arrays 


1 Function Device 

Source 


Transistor Arrays 

Darlington Pair and Two Matched NPN Transistors 

ini 

CA3018 

tRSA 

(3601) 

CA30m 

tRCA 

(3601) 

CA3118 

tRCA 

(3601) 

CA3118A 

tRCA 

(3601) 

Differential Pair and Three NPN Transistors 


mA3086M 

Fairchild 


MC3346 

t Motorola. 


MC3386 

t Motorola 


LM3045 

t National 


LM3046 

National 


■ LM3086 

National 


LM3146 

National 


SL3045 

fPlessey 


SL3046 

Plessey 


SL3145 

t Plessey 


U3045 

tRCA 

(3601) 

CA3046 

tRCA 

(3601) 

CA3086 

tRCA 

(3601) 

M3146 

RCA 

(3601) 

CA314M 

RCA 

(3601) 

TBA331 

SGS 


TCA671 

Siemens 


TCA871 

Siemens 


TCA971 

Siemens 


TCA991 

Siemens 


SG3045 

SiliconG 


SG»)46 

SiliconG 


S63086 

t SiliconG 


SG3146 

SiliconG 


SG3821 

SiliconG 


SG3886 

SiliconG 


ULN-2046A 

Sprague 


ULN-20e6A 

Sprague 


ULS-2045H 



Dual Darlington (NPN) and Two NPN Transistors 


I SG3823 

SiliconG 


I Dual Darlington (NPN-PNP quasi compiementary) 


TDA1410 

SGS 


TDA1420 

SGS 


Dual Darlington Switch 



ULN-2061M 

Sprague 


ULN-2062M 

Sprague 


Dual Differential Amplifiers (NPN), to 120 MHz 


CA3054 

Motorola 


CA3Q26 

RCA 


CA3054 

RCA 


SG3S22 

SiliconG 


ULN-2054A 

Sprague 


Dual Differential Amplifiers (NPN), to 500 MHz 


CA304fl 

tRCA 

(3601) 

CA3102 

tRCA 

(3601) 

1 Dual Differential Amplifiers (NPN) with Diode Bias String 

CA3050 

tRCA 


CA3051 

RCA 


Dual Transistors (ft>5 GHz) 



SL2383C 

Plessey 


SL2364C 

Plessey 


1 Dual Transistors, Monolithic NPN, Logarithmic 


Conformance IIIH>318 

MicroPwr 


MAT-01 

tPMI 


MAT-01A 

tPMI 


MAT-01F 

tPMI 


MAT-016 

tPMI 


MAT-01H 

PMI 


1 Dual Transistors, Monolithic NPN Tightly Matched 


IT120 

Intersil 


IT120A 

Intersil 


IT121 

Intersil 


IT122 

Intersil 



(Continued) | 


Dual Transistors, Monolithic NPN Tightly Matched I 


(Cont'd) 

MP301 

MicroPwr 

MP302 

MicroPwr 

MP303 

MicroPwr 

MP310 

MicroPwr 

MP311 

MicroPwr 

MP312 

MicroPwr 

MP313 

MicroPwr 

MP%1 

MicroPwr 

MP362 

MicroPwr 

LM194 

t National 

LM394 

National 

SL360 

Plessey 

SL362 

Plessey 

1 Dual Transistors, Monolithic NPN, Tightly Matched, Low | 

Noise IIAT-02A 

t PM (3569) 

IIAT-02B 

tPM (3569) 

MAT-OZE 

PM (3569) 

MHT-OZF 

PM (3569) 

1 Dual T ransistors. Monolithic N-Channe! JFET, Tightly I 

Matched MP3954 

MicroPwr 

MP3954A 

MicroPwr 

MP^55 

MicroPwr 

MP3956 

MicroPwr 

MP3958 

MicroPwr 

MP5911 

MicroPwr 

MP5912 

MicroPwr 

MP5912C 

MicroPwr 

MP830 

MicroPwr 

MP831 

MicroPwr 

MP832 

MicroPwr 

MP833 

MicroPwr 

MP840 

MicroPwr 

MP841 

MicroPw 

MP843 

MicroPwr 

MP844 

MicroPwr 

MP845 

MicroPwr 

1 Dual T ransistors, Monolithic PNP, Logarithmic I 

1 Conformance MP358 

MicroPwr | 

1 Dual T ransistors. Monolithic PNP, Tightly Matched 1 

IT130 

Intersil 

m30A 

Intersil 

IT131 

Intersil 

m32 

Intersil 

MP350 

MicroPwr 

MP351 

MicroPwr 

MP352 

MicroPwr 

Quad Darlington Switch 


ULN2068 

Motorola 

ULN2074 

Motorola 

L702 

SGS 

SG2064 

SiliconG 

SG2065 

SiliconG 

S62066 

SiliconG 

S62067 

SiliconG 

SG2068 

SiliconG 

SG2069 

SiliconG 

^gfi7n 


SG2072 

SiliconG 

S62073 

SiliconG 

SG2074 

SiliconG 

SS2075 

SiliconG 

S62076 

SHiconG 

SG2077 

SiliconG 

UDN-2841B 

Sprague 

UDN-28456 

Sprague 

ULN-2064B 

Sprague 

ULN-2065B 

Sprague 

ULN-20666 

Sprague 

ULN-2067B 

Sprague 

ULN-2068B 

Spragm 

ULN-2069B 

Sprague 


(Continued) 


Function Device 

Source 


Quad Darlington Switch 


(Cont’d) 

ULN-2070B 

Sprague 


ULN-2071B 

Sprague 


ULN-20746 

SfH-ague 


ULN-2075B 

Sprague 


ULN-2076G 

Sprague 


ULN-2077B 

Sprague 


UDN2841 

Tl 


UON2845 

Tl 


ULN2064 

Tl 


ULN2065 

Tl 


Hex NPN Darlington 



LB 1274 

Sanyo 


1 One Darlington PNP Pair, and One Current Mirror Pair with 

Shared Diode, and Two PNP Transistors 


CA3084 

RCA 


Three Differential Amplifiers (NPN) 



MC3350 

Motorola 


ULN-2047A 

Sprague 


Three NPN and two PNP Transistors 



CA3096 

tRCA 

(3601) 

CA309SA 

tRCA 

(3601) 


X 

(3601) 

umwvvw 

1 nwi 

Four High Current NPN Transistors (core driver) 


FQ3724 

Fairchild 


FQ3725 

Fairchild 


MHQ4001A 

Motorola 


MHQ4002A 

Motorola 


MHQ4013 

Motorola 


MHQ4014 

Motorola 


MPQ3303 

Motorola 


MPQ3725 

Motorola 


. MPQ3725A 

MofaN’Ola 


MPCI4003 

Motorola 


MPQ4004 

Motorola 


DH3725C 

National 


0H6376C 

National 


CA17Z46 

tRCA 

(3601) 

CA17Z56 

tRCA 

(3601) 

CA3138 

tRCA 


CA3138A 

tRCA 


TPQ3724 

Sprague 


TPQ3725 

Sprague 


TPQ3725A 

Sprague 


Four High Current PNP Transistors (core driver) 


F03467 

Fairchild 


FQ3468 

Fairchild 


MHQ3467 

Motorola 


DH3467C 

National 


Five High Current NPN Transistors 



CA3083 

tRCA 


CA3183 

tRCA 

(3601) 

TDA3083 

Signetics 


SG3083 

t SiliconG 


SG3163 

t SiliconG 


SG3183A 

t SiliconG 


ULN-2083A 

Sprague 


uLS*2Go3H 

t Sprague 


1 Five High Frequency NPN Transistors, (ft>5 GHz) 


SL3127 

Plessey 


CA31Z7 

RCA 

(3601) 

CA3Z27 

RCA 

(3601) 

CA3246 

RCA 

(3601) 

1 Five High Voltage, High Current NPN Darlington Amplifiers 

LB1287 

Sanyo 


LB1288 

Sanyo 


1 Five High Voltage, High Current NPN Darlington 


1 Amplifiers, Source, for Load Connected to Negative 

Supply U0N-2956A 

Sprague 


UDN-2957A 

Sprague 


Five Low-Noise NPN Transistors 



TDA3310 

SGS 



cr 

< 

LiJ 


t Military Temperature Range ( - 55° to 125°C) 


* Typical Value 
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Master Selection Guide 


1C MASTER 


LINEAR-Arrays (Cont’d) 


Transistor Arrays 


(Cont’d) 


QC 

< 

LU 


Six NPN Darlingtons 

LB1272 

LB1273R 

Sanyo 

Sanyo 


Seven High Current Darlingtons 
ULN-2031A 

Sprague 


ULN-2032A 

Sprague 


ULN-2033A 



Seven High Current, High Voltage, NPN Darlington 


Amplifiers, Open Collector, to 100 V, 500 mA 


SN75465 

Tl 


SN75468 

Tl 


SN75469 

Tl 


Seven High Current, High Voltage, NPN Darlington 


Amplifiers, Open Collector, to 50 V, 500 mA 


XR2001C 

Exar 

(3383) 

XR2002C 

Exar 

(3383) 

XR2003C 

Exar 

(3383) 

XR2004C 

Exar 

(3383) 

XR2011C 

Exar 

(3383) 

XR2012C 

Exar 

(3383) 

XR2013C 

Exar 

(3383) 

XR2014C 

Exar 

(3383) 

XR2201 

Exar 


XR2201M 

fExar 


XR2202 

Exar 


XR2202M 

tExar 


XR2203 

Exar 


XR2203M 

tExar 


XR2204 

Exar 


XR2204M 

tExar 


9665 

Fairchild 


9666 

Fairchild 


9666M 

t Fairchild 


9667 

Fairchild 


9667M 

t Fairchild 


9668 

Fairchild 


9668M 

t Fairchild 


MC1411 

Matorola 

(3064) 

IIC1412 

Matorola 

(3064) 

MC1413 

Matarola 

(3064) 

IK1416 

Malorola 

(3064) 

PBD352301 

RIFA 


PBD352302 

RIFA 


PBD352303 

RIFA 


RBD352301 

RIFA 


RBD352302 

RIFA 


RBD352303 

RIFA 


L201 

SGS 


L202 

SGS 


L203 

SGS 


L204 

SGS 


ULN2001 

Signetics 


ULN2003 

Signetics 


ULN2004 

Signetics 


SG2001 

SlliconG 


SG2002 

SiliconG 


SG2003 

SlliconG 


S63851 

SiliconG 


SG3852 

SilicOnG 


S63853 

SiliconG 


ULN-2001A 

Sprague 


ULN-2002A 

Sprague 


ULN-2003A 

Sprague 


ULN-2004A 

Sprague 


ULN-2005A 

Sprague 


ULS-2001H 

t Sprague 


ULS-20(eH 

t Sprague 


ULS-2003H 

t Sprague 


ULS-2004H 

t Sprague 


ULS-2005H 

t Sprague 


SN75466 

Tl 



(Continued) 


Seven High Current, High Voltage, NPN Darlington 
Amplifiers, Open Collector, to 50 V. 500 mA 

I 

SN75467 Tl 

ULN2001A Tl 

ULN2002A Tl 

ULN2003A Tl 

ULN2004A Tl 

ULN2005A Tl 


Seven High Current, High Voltage NPN Darlington 
Amplifiers, Open Collector, to 50 V, 600 mA 

ULN-2011A Sprague 

ULN-2012A Sprague 

ULN-2013A Sprague 


Eight High Current, High Voltage NPN Darlington 
Amplifiers, Open Collector, to 50 V, 600 mA 

ULN-2811A Sprague 

ULN-2812A Sprague 


ULN-2014A 

Sprague 


ULN-2015A 

Sprague 


ULS-2011H 

t Sprague 


ULS-2012H 

t Sprague 


ULS-2013H 

t Sprague 


ULS-2014H 

t Sprague 


ULS-2015H 

t Sprague 


Seven High Current, High Voltage NPN Darlington 


Amplifiers, Open Collector, to 95 V, 500 mA 


ULN-2021A 

Sprague 


ULN-2022A 

Sprague 


ULN-2023A 

Sprague 


ULN-2024A 

Sprague 


ULN-2025A 

Sprague 


ULS-2021H 

t Sprague 


ULS-2022H 

t Sprague 


ULS-2023H 

t Sprague 


ULS-2024H 

t Sprague 


ULS-2025H 

t Sprague 


1 Seven High Current NPN Transistors, Common Coliector 

CA3082 

tRCA 

(3601) 

SG3082 

SiliconG 


ULN-2082A 

Sprague 


Seven NPN Darlingtons 



LB1275 

Sanyo 


1 Seven NPN Transistors, Common Emitter 


CA3081 

tRCA 

(3601) 

CA3081 

Signetics 


SG3081 

SiliconG 


ULN-2081A 

Sprague 


Seven-Stage Driver Array 



LB 1260 

Sanyo 


LB1261 

Sanyo 


LB1264 

Sanyo 


Eight High Current High Voltage NPN Darlington 


Amplifiers, Current Source 



UDN-2981A 

Sprague 


UDN-2982A 

Sprague 


UDN-2983A 

Sprague 


UDN-2984A 

Sprague 


U0S-2981H 

t Sprague 


UDS-2982H 

t Sprague 


UDS-2983H 

t Sprague 


UDS-2984H 



Eight High Current, High Voltage NPN Darlington 


Amplifiers, Open Collector, to 50 V, 500 mA 


ULN-2801A 

Sprague 


ULN-2802A 

Sprague 


ULN-2803A 

Sprague 


ULN-2804A 

Sprague 


ULN-2805A 

Sprague 


ULS-2801H 

t Sprague 


ULS-2802H 

t Sprague 


ULS-2803H 

t Sprague 


ULS-2804H 

t Sprague 


ULS-2805H 




ULN-2813A 

Sprague 


ULN-2814A 

Sprague 


ULN-2815A 

Sprague 


ULS-2811H 

t Sprague 


ULS-2812H 

t Sprague 


ULS-2813H 

t Sprague 


ULS-2814H 

t Sprague 


ULS-2815H 

t Sprague 


Eight High Current High Voltage NPN Darlington 
Amplifiers, Open Collector, to 500 mA 


L601 

SGS 


L602 

SGS 


L603 

SGS 


L604 

SGS 


Eight High Current High Voltage NPN Darlington 
Amplifiers, Open Collector, to 95 V, 500 mA 


ULN-2821A 

Sprague 


ULN-2822A 

Sprague 


ULN-2823A 

Sprague 


ULN-2824A 

Sprague 


ULN-2825A 

Sprague 


ULS-2821H 

t Sprague 


ULS-2822H 

t Sprague 


ULS-2823H 

t Sprague 


ULS-2824H 

t Sprague 


ULS-2825H 

t Sprague 


Special Arrays 

CMOS (three p-channel and three n-channel enhancement 

MOS transistors tested for linear operation) 


CA3600 

tRCA 

(3601) 

Diode Array (one diode quad and two isolated) 


CA3019 

tRCA 

(3601) 

Diode Array (10 element) 



CA3141 

RCA 

(3601) 

Diode Array (16 element) 



DN803 

Panasonic 


SCR Array (eight SCRs with current-limiting resistors) I 

UTN-2886B 

Sprague 


UTN-2888A 

Sprague 



Thyristor/T ransistor Array (SCR, programmable 
unjunction transistor, PNP/NPN transistor pair, NPN 
transistor and zener diode) 

CA3097 t RCA (3601) 


t Military Temperature Range (-55° to 125°C) 


3158 


* Typical Value 
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MASTER SELECTION GUIDE 


LINEAR-Comparators 


Offset 

Bias 

Offset 

Response 

Max. 



Supply 




Voltage 

Current 

Current 

Time 

Differential 



Voltage, 




mV(25°C) 

(2S°C) 

(25*0 

ns 

Voltage 

Gain 

Fan Out 

V 

Device 

Source 


Line 

Comparators-Singie 



0.25 

1.2 mA 

80 nA 

30 

- 

20K 

— 

5,-16 

RC480SA 

Raytfeaea 

(3805) 











fRaytktoa 

(3582) 



1200 nA 

80 nA 

35* 

— 

8000 

- 

5 to ± 18 

CMP-05A 

tPMI 











CMP-05E 

PMI 



0.5* 

0.25 nA 

0.1 nA 

— 

30 

200K* 

5 

5, 0 to ± 15 

TL111 

tTI 


5 

0.6 

1.8 mA 

150 nA 

30 

- 

20K 

- 

5,-16 

RC4805 

Raytkaea 

(3805) 










RII480S 

fRaytkaoB 

(3582) 



1800 nA 

150 nA 

35* 

- 

7000 

— 

5 to + 18 

CMP-05B 

tPMI 











CMP-05F 

PMI 



0.7 

0.1 mA 

40 nA 

200 

- 

200K 

5 

5 

LF2111 

t National 


10 

0.8 

50 nA 

3nA 

270 

11 

200K 


5 to ± 18 

CMP-02 

tPMI 











CMP-02B 

PMI 











CMP-02E 

PMI 




600 nA 

25 nA 

180 

11 

200K 


5 to + 18 

CMP-01 

fPMI 











CMP-01B 

PMI 


15 









CMP-01E 

PMI 




10 mA 

ImA 

6.5 

6 



-5.2,6 

AM685L 

AMD 





' ■ 






AM685M 

f Aun 






12 

6 


IQHBI 

-6,5 

AM686M 

tAMO 




15 mA 

3mA 

80 

5 

12.5K 


-6,12 

TL810M 

tTI 


20 


20mA 

3 mA 

40 

5 

40K* 

10 

-3 to -12,12 

LM106 

t National 











LM206 

National 






40* 

5 

1250 

1 

-6,12 

mA710M 

t Fairchild 











MC1710 

t Motorola 











LM710 

t National 


25 









SG710 

t SiliconG 











mA710M 

tTI 











SFC2710 

t Thomson-CSF 



45 mA 

3mA 

40 

5 

40K 

10 

-3 to -12,12 

LM106 

tTI 



2.8 

100 nA 

15 nA 

270 

11 

100K 


5to ±18 

CMP-02C 

PMI 


30 


900 nA 

80 nA 

180 

11 

200K 


5 to ± 18 

CMP-01C 

PMI 



3.0 

5mA 

< 

CSi 

20 

5 

3K* 

2 

5,(-6,5-±15) 

LM161 

t National 











LM261 

National 




10 mA 

ImA 

12 

6 



-6,5 

AM686C 

AMO 




50 nA 

10 nA 

200 

10 

35K 


±5 to ±18 

mA734M 

t Fairchild 


35 


100 nA 

10 nA 

165* 

30 

200K* 

5 

5,0to ±15 

LM111 

tTI 






200* 

30 

200K* 

5 

5, 0 to ± 15 

AD111 

tAD 











A0211 

AD 











mAIIIM 

t Fairchild 











LM111 

t Intersil 


40 









LM111 

t Motorola 











LM211 

Motorola 











LM111 

t National 











LM211 

National 











LM111 

t Raytheon 


45 









LM111 

t Signetics 











LM211 

Signetics 











SG111 

t SiliconG 











S6211 

SiliconG 











SFC2111 

t Thomson-CSF 

50 









SFC2211 

Thomson-CSF 





260 

30 

200K* 

5 

5, 0 to ± 15 

LM111 












LM211 

IH9 





20 nA 

250* 

15 

15K 


5-15, ±5-± 15 

ICL8001M 

t Intersil 



3.5 

20 mA 

5mA 

80 

5 

10K 


-6,12 

TL810C 

Tl 


55 

4.0 

2mA 

0.5 mA 

26 

5 

5K* 


5.(-6,5-±10) 

SES27 

tSIiaatles 

(3621) 



12 mA 

3mA 

22 

5 

5K* 


5,(-6,5-±10) 

SE5Z9 

tSIpiMea 

(3622) 



25 pA 

50 pA 

200 

— 

200K 

2 

36* 


t National 











mSM 

National 




50 pA 

25 pA 

200* 

30 

200K* 

5 

5, 0 to ± 15 


tAMO 


60 










AMD 



5.0 

10 mA 

2mA 

20 

5 

3K* 

2 

(-6, 5 to ±15) 

LM361 

National 





5mA 

2.2 

5 

- 

- 

5,-5.2 

A09685 

AD 

(3357) 





2.7 

5 

— 

— 

5, -5.2 

AD9687 

AD 

(3357) 











(Continued) 



t Military Temperature Range (- 55° to 125°C) * Typical Value 
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Master Selection Guide 


1C MASTER 


LINEAR-Comparators (Coiit’d) 


Offset 

Bias 

Offset 

Response 

Max. 



Supply 




Voltage 

Current 

Current 

Time 

Differential 



Voltage, 




mV(25''C) 

(25-C) 

(25"C) 

ns 

Voltage 

6ain 

Fan Out 

V 

Device 

Source 

Line 


Comparators-Single 


5.0 






(Cont’d) 





3 to -12, 12 


6,12 




(Cont’d) 

LM160 

t National 

LM260 

National 

LM360 

National 

LM306 

National 

mA710C 

Fairchild 

MC1710C 

Motorola 

LM710C 

National 

pPC71 

NEC 

SG710C 

SiliconG 

LM306 

Tl 

TL710M 

tTI 

jiA734C 

Fairchild 

TL331M 

tTI 

TL331C 

Tl 

MK404 

AnalogSys 

ICL8001C 

Intersil 



Slgaitlcs (3621) 
SISMtIes (3622) 


Fairchild 
t Fairchild 


D 

d 

D 


Tl 

AD 

Fairchild 

intersii 

Motorola 

National 

NEC 

NEC 

Raytheon 






































































MASTER SELECTION GUIDE 


LINEAR-Comparators (Cont’d) 


Offset ffias Offset Response Max. Supply 

Voltage Current Current Time Differential Voltage, 

mV (25°C) (25°C) (25° C) ns Voltage Sain Fan Out V Device Source Line 


Comparators-Dual 

(Cont’d) 

1 

3.0 

45 

7mA 

40 

5 

40K* 

10 

-3 to -12, 12 

TL506M 

(Cont’d) 

tTI 

100 nA 

10 nA 

200* 

30 

200K * 

5 

5, 0 to ± 15 

LH211 

AMO 

1 








LH2111 

tAMD 

1 








LH2211 

AMO 

■ 








LH2111 

t Intersil 

H 








LH2111 

t National 









LH2211 

National 









LH2111 





250 

30 

200K* 


5, 0 to ± 15 

AM1500L 

AMO 









AM1500M 

fAMO 

10 

35 20#iA 

3 fiA 

80 

5 

12.5K 


-6, 12 

TL811M 

tTI 



5M 

80 

5 

10K 


-6, 12 

TL514C 

Tl 









TL820C 

Tl 


75 itA 

10 mA 

40* 

5 

700 

1 

-6,12 

MC1711 

t Motorola 






750 

1 

-6, 12 

,iA711M 

t Fairchild 

15 








LM711 

t National 




60 

5 

750 

1 

-6, 12 

SG711 

SiliconG 


4.0 0.5 

75 nA 

80 

- 

'40K 

2 

± 15 

fmm 



500 nA 

75 nA 

80* 

5 

10K 

2 

5, 0 to ± 15 











LM219 

AMO 

20 








LM119 

t National 









LM219 

National 









LM119 

t Signetics 









LM219 

Signetics 









TD(M119 

t Thomson-CSF 

25 

5.0 5mA* 

ImA 

2.7’ 

30 



-5.2,5 

SP9685 

Plessey 









SP9687 

Plessey 


25 pA 

5mA 

30* 

5 

1000 

1 

-6,12 

LM1414 

National 




40* 

5 

1000 


-6,12 

MC1414 

Motorola 


30 mA 

5mA 

33* 

5 

10K 


-6,12 

TL811C 

Tl 

30 

100 nA 

25 nA 

1300* 

36 

50K 


2 to 36 

mA193 

t Fairchild 









LM193 

t National 









LM193 

t Signetics 









LM193 

tTI 









TDC0193 

t Thomson-CSF 

35 

100 mA 

15^ 

40* 

5 

700 

1 

-6,12 

^71 1C 

Fairchild 









MC1711C 

Motorola 









LM711C 

National 









SG711C 

SiliconG 









)iA711C 

Tl 

40 








SFC2711 

Thomson-CSF 


250 nA 

50 nA 

1300* 

36 

50K 


2to36 

mA293 

Fairchild 









4iA393 

Fairchild 









LM293 

National 








r 

LM393 

National 

45 








LM293 

Signetics 









LM293A 

Signetics 









LM393A 

Signetics 









LM293 

Tl 









LM393 

Tl 

50 





200K* 

2 

2to36/±1-±18 

)iPC393 

NEC 


6.0 30 pA 

15 pA 

200* 

36 

50K 

1 

4 to 44 




6.5 40 pA 

7.5 pA 

28* 

5 

40K* 

10 

-3 to -12, 12 

TL506C 

Tl 


7.0 250 nA 

50 nA 

1500* 

36 

25K 


2tp36 

mA2903 

Fairchild 









LM2903 

National 

55 








LM2903 

Signetics 









LM2903 

Tl 









TDF2903 

Thomson-CSF 


7.5 20mA 

5mA 

18 

6 

5K* 

10 

±5 

IIE521 

SHpeiia (3620) 









SE521 

tSipNlla 










(S26.3620) 

60 



25 

6 

5K* 

10 

±5 

NE522 

Signetics 









SE522 

t Signetics 


250 nA 

50 nA 

200* 

30 

200K* 

5 

5. 0 to ± 15 

LH2311 

AMO 










(Continued) 




t MHIIary Temperature Range (-55° to 1K°C) * Typkal Value 

BeM face Mates aMMeaal data Is proelM ea Ike page leM. 
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Master Selection Guide 


1C MASTER 


LINEAR-Compariitors (Cont’d) 


Offset 

Bias Offset 

Resgonse 

Max. 



Sonify 





Voltage 

Current Current 

Time 

Differential 



Voltage, 





mV(25°C) 

(25'C) (25*C) 

ns 

Voltage 

Gain 

Fan Out 

V 

Device 

Source 


Line 

Comparators-Dual 

(Cont’d) 

1 

7.5 

250 nA SOnA 

200* 

30 

200K* 

5 

S.Oto +15 

LH2311 

Intersil 

(Cont'd) 

1 








LH2311 

National 





250 

30 

200K 


5, 0 to ± 15 

AM1500C 

AMD 


1 

8.0 

1 mA 0.2 mA 

80* 

5 

8K 

2 

5, 0 to ± 15 




■ 







' 




H 








ftPC319 











LM319 





250 nA 25 nA 

600* 

40 

— 

1 

4.5 to 40 

MC3324A 

Motorola 










MC3424A 

Motorola 










MC3524A 

Motorola 


10 

10 

40 pA 25 pA 

200* 

36 

50K 

2 

4to36 

CA3290A 

RCA 

(3598) 



100 nA 25iiA 

300* 

38 

- 

1 

4.5 to 40 

MC3524 

t Motorola 




250 nA 50 nA 

300* 

38 

— 

1 

4.5 to 40 

MC3324 

Motorola 










MC3424 

Motorola 



20 

50pA 30pA 

200* 

36 

25K 

2 

4to36 

CA3280 

RCA 

(3598) 

15 

30 

50 pA 100 pA 


■■■ 

20K 

1 

±1.5 to +7.5 

MC14575 

Motorola 







20K 

1 

±1.5 to ±7.5 

L 

MC14575 

Motorola 



— 

Comparators-Quad 



0.8 

100 nA 25 nA 

1300 

36 

50K 

2 

2-36/±1-±18 

CMP-04B 

fPMI 










CMP-04F 

PMI 



2.0 

100 nA 25 nA 

1300* 

36 

50K 

2 

2-36/±1-±18 

LM139A 

t AMD 


20 








fiA139A 

t FairchiW 










LM139A 

t Intersil 










LM139A 

t Motorola 










LM139A 

t National 










PM-139A 

fPMI 


25 








CA13M 

tRCA 

(3599) 









SG139A 

t SiliconG 










LM139A 

tTI 




250 nA 50 nA 

1300* 

36 

50K 

2 

2-36/ ± 1- ± 18 

I.M239A 

AMD 










LM339A 

AMD 


30 








mA239A 

Fairchild 










mA339A 

Fairchild 










LM339A 

Intersil 










LM239A 

Motorola 










LM339A 

Motorola 


35 








LM239A 

National 










LM339A 

National 










PM-239A 

PMI 










PM-339A 

PMI 










CA239ii 

Aca 

(3999) 

40 








CA339A 

RCA 

(3599) 









SG239A 

SiliconG 










SG339A 

SiliconG 



2.0* 

20mA ImA* 

55 

5 

1.2K* 

10 

±5 

MC3430 

Motorola 










MC3431 

Motorola 


45 



65 

5 

1.2K* 

10 

±5 

MC3432 

Motorola 










MC3433 

Motorola 



^■1 

5 nA 0.5 nA 

10 ms 

36 

25K 


2to36 

L161 

SIIICHlX 

(3083) 


3.0 

75 nA 25 nA 

130* 

15 

400K* 


5to ±15 


t Harris 

(3457) 


5.0 

2.5 nA* 0.5 nA* 

8000 

36 

500K 

2 

2-36/ ±1.5- ±18 

LP339 

National 


50 


100 nA 25 nA 

1300* 

36 

200K* 

2 

2-36/±1,±18 

LM139 

tAMD 










mA139 

t Fairchild 










LM139 

t Intersil 










LM139 

t Motorola 










LM139 

t National 


55 








PM- 139 

tPMI 










LM139 

t Raytheon 










CA139 

tRCA 

(^599) 









LM13^ 

tStgaUics 

(526) 









SG139 

t SiliconG 


60 








LM139 

tTI 










TDC0139 

t Thomson-CSF 










(Continued) 




t Military Temperature Range (-55° to 125°C) 

3162 


* Typical Value 

Mi face lidicatn aMttiul iaii 1$ pmliti ei tin pi|* 
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MASTER SELECTION GUIDE 


LINEAR-Coni|>arators (Cont’d) 


Offset Bias Offset Response Max. Supply 

Voltage Current Current Time Differential Voltage, 

mV (25°C) (25°C) (2S°C) (B Voltage Gain Fan Out V Device Source Line 


Comparators-Quad 

(Cont’d) 

1 

5.0 







(Cont'd) 

1 

150 nA 35 nA 

200 

15 

400K* 

— 

5 to ± 15 

HA-4902-2 

t Harris 


250 nA 50 nA 

1300* 

15 

200K* 

1 

3-15 

MM54C909 

t National 

1 







MM74C909 

National 

■ 



36 

200K 

1 

1to18 

MB4204 

Fujitsu 

1 




200K* 

2 

2-36/±1,±18 

LM239 

AMD 

H 







LM339 

AMO 








^39 

Fairchild 








«xA339 

Fairchild 








LM339 

Intersil 








LM239 

Motorola 

10 







LM339 

Motorola 








LM239 

National 








LM339 

National 








;rPC177 

NEC 








#rPC339 

NEC 

15 







AN6912 

Paaasaalc (3SS7) 








PM-239 

PMI 








PM-339 

PMI 








t tJOOA 
l,.IVi£09 

ndythdOn 








LM339 

Raytheon 

20 







CA239 

RCA (3599) 








CA339 

RCA (3599) 








LM239A 

Signetics 








LM339 

Signetics 








SG239 

SiliconG 

25 







SG339 

SiliconG 








LM2^ 

Tl 








LM339 

Tl 

i 

5.0 (2 operational amplifiers, 2 comparators) 








i 

500 nA 75 nA 

1300 * 

36 

200K* 


3-36 

MC3505 

t Motorola 


7.0 250 nA 50 nA 

1300* 

36 

50K 

2 

2-36/±1-±18 

LM2901 

Motorola 

30 







LM2901 

National 








mPC2901 

NEC 








LM2901 

Raytheon 








LM2901 

Signetics 








LM2901 

Tl 

35 







TOF2901 

Thomson-CSF 


7.5 150 nA 50 nA 

130* 

15 

400K* 


5 to ± 15 

HA-4905-5 

Harris 


9.0 (2 operationai amplifiers, 2 comparators) 









10 500nA 

1300* 

36 



3-36 

MC3405 

Motorola 


20 SOOnA 3nA* 

2000* 

Vcc 

2K 

1 

2 to 28 

MC3302 

Motorola 








MC3302 

Signetics 

40 







SG3302 

SiliconG 








TDF3«)2 

Thomson-CSF 


100 nA 

1300* 

Vcc 

2K 

2 

5 to ± 15 

LM3302 

National 


30 (2 operational amplifiers, 2 comparators) 






' 



50 pA 100 pA 

250 

13 

20K 

1 

± 1.5 to ± 7.5 

MC 14574 

Motorola 


Comparators-Hex 



5 100 nA 25 nA 

1300 

±36 

200K 

4 

2-36/±1-±18 

TL336C 

Tl 

45 

250 nA 25 nA 

1300 

±36 

200K 

4 

3-36/±1-±18 

TL336M 

tTI 1 



t Military Temperature Range (-55° to 125°C) * Typical Value 

Mi hct Mieitat iMHtenI ilia it pmhM Ike page mM. 
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High Current Drivers 


XR-2001/2002/2003/2004 
HIGH-VOLTAGE, HIGH-CURRENT 
DARLINGTON TRANSISTOR ARRAYS 


XR-2011/2012/2013/2014 
HIGH-VOLTAGE, HIGH-CURRENT 
DARLINGTON TRANSISTOR ARRAYS 


The XR-200T/2002/2003/2004 are high-voltage, high- 
current Darlington transistor arrays, consisting of seven 
silicon npn Darlington pairs on a common monolithic 
substrate. All units feature open-collector outputs and 
integral protection diodes for driving inductive loads. 
Peak inrush currents of up to 600 mA are allowed, making 
the arrays idea! for driving tungsten filament lamps. The 
outputs may be paralleled to achieve high-load capability, 
although each driver has a maximum continuous collector- 
current rating of 500 mA, The arrays are directly price 
competitive with discrete transistor alternatives. 

FUNCTIONAL BLOCK DIAGRAM 


INPUTS ^ I 4 


ill 

GROUND Ps 



13 -> OUTPUTS 


lOJJ 

n SUPPRESSION 


FEATURES 

Peak Inrush Current Capability of 600 mA 

Internal Protection Diodes for Driving Inductive Loads 

Excellent Noise Immunity 

Direct Compatibility with Most Logic Families 

Opposing Pin Configuration Eases Circuit Board Layout 

APPLICATIONS 

Relay Drive' 

High-Current Logic Driver 

ORDERING INFORMATION 


The XR-2011/2012/2013/2014 are high-voltage, high- 
current Darlington transistor arrays, consisting of seven 
silicon npn Darlington pairs on a common monolithic 
substrate. All units feature open-collector outputs and 
integral protection diodes for driving inductive loads. 
Peak inrush currents of up to 750 mA are allowed, making 
the arrays ideal for driving tungsten filament lamps. The 
outputs may be paralleled to achieve high-load capability, 
although each driver has a maximum continuous collector- 
current rating of 600 mA. The arrays are price competitive 
with discrete transistor alternatives. 

FUNCTIONAL BLOCK DIAGRAM 


LU 

GROUND pB 



9l SUPPRESSION 


FEATURES 

Peak Inrush Current Capability of 750 mA 

Internal Protection Diodes for Driving Inductive Loads 

Excellent Noise Immunity 

Direct Compatibility with Most Logic Families 

Opposing Pin Configuration Eases Circuit Board Layout 

APPLICATIONS 

Relay Drive 

High-Current Logic Driver 

ORDERING INFORMATION 


Part Number 

Package 

Operating Temperature 

Part Number 

Package 

Operating Temperature 

XR-2001CN 

Ceramic 

0°C to -f70°C 

XR-2011CN 

Ceramic 

0°C to +70°C 

XR-2002CN 

Ceramic 

0°Cto +70'’C 

XR-2012CN 

Ceramic 

0°Cto +70® C 

XR-2003CN 

Ceramic 

0°C to +70'’C 

XR-2013CN 

Ceramic 

0®C to +70®C 

XR-2004CN 

Ceramic 

0°C to +70°C 

XR-2014CN 

Ceramic 

0®Cto +70° C 
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Full Custom Development 


Exar offers a complete design and production capability 
for full custom 1C development, using Exar's bipolar, |2 l, 
and CMOS technologies. This provides an excellent com- 
plement to Exar's unique semi-custom capability. 

Exar's full custom 1C development and production capa- 
bilities offer complete flexibility to meet changing custo- 
mer needs or design problems. We can develop a complete 
custom 1C starting from your black box specifications, or 
reduce your working breadboard prototype to a mono- 
lithic chip. Alternately, if you have the facilities and 
resourses to do the 1C design and layout, Exar will provide 
you with the device characteristics and 1C layout rules for 
the particular process suitable to your design, and review 
your 1C layout for you. Then, Exar can generate the 1C 
tooling and fabricate your IC prototypes for you. 

WAFER FOUNDARY SERVICE 

Exar's bipolar process technology is compatible with the 
nhanufacturing processes available from many of the other 
IC manufacturers. Thus, if you have developed a set of 
IC tooling with another manufacturer and would like an 
alternate (or substitute) supplier for your custom, IC pro- 
duct, in most cases The existing IC tooling will be directly 
compatible with Exar's technology. 

Exar's Engineering department, has two custom IC design 
groups dedicated to the development of linear and digital 
custom LSI. We pride ourselves in our flexibility and 
quick response to your needs. 

CONVERTING SEMI-CUSTOM TO FULL CUSTOM 

Exar offers the unique ability to start a program using a 
combination of semi-custom bipolar and/or |2 l, and 
CMOS arrays, during the early phases of a customer's 
product, taking full advantage of the low tooling cost 
and short development cycle. As a customer's product 
matures, and its market expands, resulting in higher vol- 
ume production run rates, Exar can convert the multiple 
semi-custom chip approach into a single custom IC, 
achieving a cost reduction, and in many cases a perform- 
ance improvement. The significant advantage of this type 
of program is that the risk associated with a custom devel- 
opment is greatly reduced; the IC design approach has 
been proven, production "bugs" are out of your product, 
and your production line continues to flow during the full 
custom chip development. Once the custom chip is com- 
pletely characterized and found acceptable, the semi- 
custom IC system in your product can be phased-out 
while the full custom 1C is being phased-in. 

Exar is the only company that can offer you the advan- 
tages of semi-custom and full custom bipolar design pro- 
grams, because of our complete in-house semiconductor 


manufacturing capability. 

YOUR FIRST STEP 


The following technical data package is required in order 
for Exar to provide you with a firm quotation for your 
full custom development program; 

1. Circuit block diagram with sub-blocks (as neces- 
sary). 

2. Circuit schematic or logic diagram. 

3. Description of circuit operation, and pertinent 
application information. 

4. Preliminary or objective device specification indi- 
cating min/max conditions, and limits for the criti- 
cal parameters (i.e., input/output voltage and cur- 
rent levels, operating frequency, timing diagrams, 
input/output impedances, power dissipation, etc.). 

5. Production requirements and the desired develop- 
ment timetable. 


TYPICAL FLOW FOR 
FULL CUSTOM DEVELOPMENT 
o 

TECHNICAL FEASIBILITY 

AND COST PROPOSAL 
<zy 

CUSTOMER/EXAR 

INITIAL DESIGN REVIEW 
'O 

BREADBOARD ANALYSIS 
O 

COMPUTER SIMULATION 
FOR WORST CASE 
DESIGN ANALYSIS 
O 

CUSTOMER/EXAR 

PROPOSED INTEGRATION 
DESIGN REVIEW 
O 

CHIP ARCHITECTURE 
DEFINITION 
O 

CHIP DIGITIZING 
cy 

PATTERN GENERATION 
PHOTOMASKING 
O 

PROTOTYPE WAFER 
FABRICATION 
CP- 

PROTOTYPE ASSEMBLY 
O 

PROTOTYPE EVALUATION 
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ABSOLUTE MAXIMUM RATINGS (Note 1) 



Voltage Between V and V- pins 

40V 

Maximum Junction Temperature 

2000c 

Input Voltage 

Equal to Supplies 

Operating Temperature Range HA-5Q33-2 

-550C<TA<+1250C 

Output Current 

t200mA 

HA-5033-5 

0OC<TA<+75OC 

Internal Power Dissipation (Note 2) 


Storage Temperature Range 

65OC<TA<150OC 

TO-8 (+250C) 

1.75W 


Mini-dip (+250C) 

1.95W 




ELECTRICAL CHARACTERISTICS VsuPPLY = i^2V, Rs = 50n, Rl= lOOn, Cl= lOpf, unless otherwise specified. 


PARAMETER 


-550c TO +12500 
MIN 1 TYP I MAX 


QOCTO +750C 
MIN I TYP 1 MAX 


INPUT CHARACTERISTICS 

Offset Voltage 

Average Offset Voltage Orift 
Bias Current 

Input Resistance 

Input Capacitance 

Input Noise VoltagetlOHz-IOMHz) 

TRANSFER CHARACTERISTICS 

Voltage Gain Rl = lOOfi 
Rl = IKn 
RL=100a 

-3db Bandwidth 

OUTPUT CHARACTERISTICS 

Output Voltage Swing 

rl = loon 

RL = 1Kn(Note3) 

Output Current 

Output Resistance 

Full Power Bandwidth (Note 4) 

TRANSIENT RESPONSE 

Rise Time 
Propagation Oelay 
Overshoot 
Slew Rate (Note 3) 

Settling Time to .1% 

Oifferential Phase Error 
Differential Gain Error 

POWER REQUIREMENTS 


+250C .93 

+250C 


Supply Current 

Power Supply Rejection Ratio 
Harmonic Distortion 


1 . Absolute maximum ratings are limiting values, applied 
individually beyond which the serviceability of the 
circuit may be impaired. Functional operability 
under any of these conditions is not necessarily implied. 


+250C 


21 

25 


21 

25 

mA 

Full 


21 

30 


21 

30 

mA 

Full 

54 



54 



db 

250c 


<0.1 



<0.1 


% 


2. TO-8 PjA = 990 C/W. 0JC = 3lOc/W; mini-dip 

ejA = 90OC/W, ejc = 270C/W 

3. VS = ±15V,Ri_= IKfZ 

4. V|N = 1 VRMS 
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ROM Selection Guide 


Commercial: Ta = 0° C to +70° C 


Part Number 

Organization 

Access 

Time 
(ns) Max. 

Maximum Current (mAj 

Power 

Supply 

(Volts) 

Number 
of Pins 

Package 
Type 
(Note 1] 

Compatible 

EPROM/PROM 

Operating 

standby 

SY3308 

1024 X 8 


120 

— 

+5 


C, D, P, K 

82S181 

SY3308R 

1024 X 8 


130 

— 

+5 

HB 

C, D, P, K 

27S35 

SV2316B 

2048 x8 

450 

98 

— 

+5 

24 

C. D, P 


SY2316B-2 

2048 x8 

200 

98 

' — 

+5 

24 

C,D,P , 


SY2316B-3 

2048 x8 

300 

98 

— 

+5 

24 

■ C,D, P 

BBBB 

SY3316 


80 

mm^mi 

— 

+5 


C, D, P, K 


SY3316A 


80 


20 

+5 

mSM 

C, D, P, K 


SY3316R 

2048 x8 

35 [3] 

130 

— 

+5 

24 

C, D, P, K 

27S45 

SY2332 

4096 x8 

450 

100 

— 

+5 

24 

C, D, P 

TMS2532 

SY2332-2 

4096 x8 

200 

100 

— ■ 

+5 

24 

C, D, P 

TMS2532 

SY2332-3 

4096 x8 

300 

100 

— 

+5 

24 

C, D,P 

TMS2532 

SY2333 

4096 x8 

450 

100 

— 

+5 

24 

C, D,P 

2732/A 

SY2333-2 

4096 x8 

200 

100 

' — 

+5 

24 

C,D,P 

2732/A 

SY2333-3 

4096 x8 

300 

100 

— 

+5 

24 

C, D, P 

2732/A 

SY2364 

8192 x 8 

450 

100 

— 

+5 

24 

C, D.P 

TIVIS2564 

SY2364-2 

8192 x 8 

200 

100 

— 

+5 

24 

C, D, P 

TMS2564 

SY2364-3 

8192 X 8 

300 

100 

— 

+5 

24 

C, D,P 

TMS2564 

SY2364A 

8192 X 8 

450 


12 

+5 

24 

C, D,P 

TMS2564 

SY2364A-2 

8192 X 8 

200 

100 

12 

+5 

24 

C, D, P 

TMS2564 

SY2364A-3 

81^x8 


100 

12 

+5 

24 

C, 0, P 

TMS2564 

SY2365 

8192 X 8 

450 





C, D,P 

2764 

SY2365-2 

8192 X 8 

200 





C, D,P 

2764 

. SY2365-3 

8192 X 8 

300 




28 

C, D, P 

2764 

SY2365A 

8192 X 8 

450 





C, D, P 

2764 

SY2365A-2 

8192 X 8 

200 




28 

C, D, P 

2764 

SY2365A-3 

8192 X 8 

300 


12 


28 

C, D,P 

2764 

SY23128-2 

16,384 X 8 

200 

100 

— 

+5 

28 

C, D,P 

27128 

SY23128-3 

16,384 X 8 

300 

100 

— 

+5 

28 

C, D,P 

27128 

SY23128 

16,384 X 8 

450 

100 

— 

+5 

28 

C, D, P 

27128 

SY23128A-2 

16,384 x8 

200 

100 

10 

+5 

28 

C, D,P 

27128 

SY23128A-3 

16,384 X 8 

300 

100 

10 

+5 

28 

C, D.P 

27128 

SY23128A 

16,384 x8 

450 

100 

10 

+5 

28 

C, D, P 

27128 

SY23130 

16,384 X 8 

450 

100 

— 

+5 

28 

C,D,P 

— 

SY23130-2 

16,384 X 8 

200 

100 

— 

+5 

28 

C, D, P 

— 

SY23130-3 

16,384 X 8 

300 

100 

— 

+5 

28 

C, D.P 

— 

SY23130A 

16,384 X 8 

450 

100 

10 

+5 

28 

C, D, P 

— 

SY23130A-2 

16,384 X 8 

200 

100 

10 

+5 

28 

C, D,P 

— 

SY23130A-3 

16,384 X 8 

300 

100 

10 

+5 

28 

C, 0, P 

— 

SY23256-2 

32,768 X 8 

200 

100 

— 

+5 



27256 

SY23256-3 

32,768 X 8 

300 

100 

— 

+5 



27256 

SY23256 

32,768 X 8 

450 

100 

— 

+5 

28 


27256 

SY23256A-2 

32,768 X 8 

200 

100 

10 

+5 

28 

c, D, P 

27256 

SY23256A-3 

32,768 X 8 

300 

100 

10 

+5 

28 

C, D, P 

27256 

SY23256A 

32,768 x8 

450 

100 

10 

+5 

28 

C, 0,P 

27256 


8192 X 8 

200 

70 

1mA/10MAt4] 

+5 

24 

warm 



8192 X 8 

200 

70 

1mA/10MA[4] 

+5 

28 

my 



NOTES: 

1. C = Ceramic, D = Cerdip, P = Plastic, K = Leadless Chip Carrier. 

2. Preliminary information. 

3. ^fectivetoessTime(tQPA). 

4. CE @ 2V/CE @ Vcc- 
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Intersil (Cent) 


CO Ea|l*wo«i 

Kierulfl Elctrns.. 303-790-4444 

01 ThwitM 

Wyle Distribution Grp., 303-424-1905 

CO WfeMtoliii 

Bell Inds., 303-424-1985 

CT Daebury 

Schweber Elctrns., 203-792-3742 
CT WaWiifari 

Arrow Elctrns., 203-265-7741 
CT WaOlHiori 

Kierulff Electronics, 203-265-1115 
FL AltMMile Sprta|s 

Schweber Elctrns., 305-331-7555 
FL Ft. LaiderMe 

Arrow Elctrns., 305-776-7790 
FL Ft. Laadardala 

Kierulff Electronics, 305-486-4004 
FL HeOywaai 

Schweber Elctrns., 305-921-0301 
FL Paha Bay 

Arrow Elctrns., 305-725-1480 
FL St. Patarabari 

Kierulff Electronics, 813-576-1966 
GA Narcrasa 

Arrnuu AOA AM g252 

6A Nareraat 

Schweber Elctrns., 404-449-9170 
IL CMcaia 

Newark Elctrns., 312-638-4411 
IL Elk Greva Vlllaia 

Kierulff Electrns., 312-640-(£00 
IL OiOrawYMais 

Schweber Elctrns., 312-364-3774 
IL ScbaaadHHi 

Arrow Elctrns., 312-397-3440 

m invNnMpvnv 

Advent Elctrns., Inc., 317-872-4910 

IN lailasapsHs 

Arrow Elctrns., 317-243-9353 

U Cadar BapMs 

Advent Elctrns., 319-395-0197 

M RipMt 

Arrow Electronics, 319-373-7230 

U CadarBapMs 

Schweber Elctrns., 319-373-1417 

KS Ovarlud Park 

Schweber Electronics, 913-492-2922 
an BaNkMra 

Arrow Elctrns., 301-247-5200 
BUI Balttaaora 

Kierulff Electronics, 301-247-5020 
MB Gattbarabari 

Schweber actrns., 301-840-5900 
m Badtdrd 

Schweber Elctrns., 617-275-5100 
BU KHarica 

Kierulff Elctrns., 617-667-8331 
BU Wabara 

Arrow Elctrns., 617-933-8130 
BH Ah Arkar 

Arrow Elctrns., 313-971-8220 
HI Braga 

Arrow Electronics, 616-243-0912 

in LIVMla 

Schweber Elctrns., 313-525-8100 

ciii n mil 

Schweber Elctrns., 612-941-5280 

m Edtaa 

Arrow Elctrns., 612-830-1819 

MR Edtoa 

Kierulff Elctrns., 612-941-7500 

MO Earth City 

Schweber Electronics, 314-739-0526 

MO Kaaau City 

LCOMP, 816-221-2400 
MO Marylaad Hai|ttt 

LCOMP, 314-291-6200 


MO St. LhIs 

Arrow Elctrns., 314-567-6888 
NH Maackastar 

Arrow Elctrns., 603-668-6968 
NH Maaehastar 

Schweber Electronics, 603-625-2250 
NJ Ezashaa 

Arrow Elctrns., 609-596-8000 
NJ Fairflald 

Arrow Elctrns., 201-575-5300 
NJ FaIrflaM 

Schweber Elctrns., 201-227-7880 

NM AlkapaarpM 

Alliance Elctrns., Inc., 505-292-3360 

NM AlhaqaarpM 

Arrow Elctrns., 505-243-4566 

NM Attaqaarqaa 

Bell Inds., Century Elctrns. Div., 505-292- 
2700 

NY BlaikaHtH 

Pioneer Harvey Elec., 607-748-8211 

NY Baffala 

Summit Distrs., Inc., 716-887-2800 

NY Fairpert 

Pioneer Harvey Elec., 716-381-7070 
NY Haappaaga 

Arrow Elctrns., 516-231-1000 
NY Livarpaal 

Arrow Elctrns., 315-852-1000 
NY NMvIHa 

Arrow Elctrns., 516-391-1609 
NY Backaatar 

Arrow Elctrns., 716-275-0300 
NY Backaatar 

Schweber Elctrns., 716-424-2222 
NY Waathary 

Schweber Elctrns.. 516-334-7474 
NC flatal|k 

Arrow Elctrns., 919-876-3132 
NC MMgk 

RESCO, 919-781-5700 
NC BaMfk 

Schweber Electronics, 919-876-0000 

NC WiaatN-SatoH 

Arrow Elctrns., 919-725-8711 
ON B a ac kwaa d 

Schweber Elctrns., 216-464-2970 
OH Badfard iM|hU 

Kierulff Electronics, 216-587-6558 
OH CNtarvllla 

Arrow Elctrns., 513-435-5563 
OH CMtarvMI 

Sclttdeber Electronics, 513-439-1800 

OH 

Arrow Elctrns., 216-248-3990 

OK Talsa 

Arrow Electronics, 918-665-7700 

«( Talaa 

Kierulff Electronics, 918-252-7537 

OK Taiaa 

Schweber Electronics, 918-622-8000 
OH Hlliakara 

Wyle Distribution, 503-64CMSi00 
OH LakaOawaga 

Moore Electronics, WC-. 503-684-3131 
OR Parttaid 

Kierulff Elctrns.. 503-641-9150 
PA Harabaa 

Schweber Elctrns., 215-441-0600 

PA ddaaraavHIa 

Arrow Elctrns., 412-856-7000 
PA PIttabarih 

Schweber Elctrns., 412-782-1600 

TX Autia 

Arrow Elctrns., 512-835-4180 

n Antia 

Kierulff Electronics, 512-835-2090 

TX AMtla 

Schweber Electronics, 512-458-8253 

n DaHaa 

Arrow Elctrns., 214-386-7500 


TX Dallas 

Kierulff Electronics, 214-343-24(K) 

TX DaHaa 

Schweber Elctrns., 214-661-5010 
TX Hoastu 

Arrow Elctrns., 713-530-4700 

TX Heastoa 

Kierulff Electronics, 713-530-7030 

TX Hoaatm 

Schweber Elctrns., 713-784-3600 

UT Sail Laka City 

Bell Inds. Century Elctrns. Div., 801-972-6969 
UT Salt Laka City 

Kierulff Elctrns., 801-973-6913 
UT Salt Laka City 

Wyle Distribution Group, 801-974-9953 
VA RickHHd 

Arrow Electronics. 804-282-0413 
WA Ballavaa 

Wyle Distribution Grp., 206-453-8300 
WA Takwila 

Kierulff Elctrns., 206-575-4420 
Wl Brookfield 

Schweber Elctrns., 414-784-9020 
Wl Oak Craok 

Arrow Elctrns., 414-764-6600 
Wl Waokaska 

Kierulff Elctrns., 414-784-8160 
Caa Braaptoo, Oatarlo 

Zentronics, 416-451-9600 
Caa Baraaby, Biillak Colaariila 

R.A.E. Ind. Elect. Ltd., 604-291-8866 
Caa Calpary. Albarta 

Cardinal Elctrns., 403-259-6817 
Caa Calgary. AWarta 

Zentronics, 403-272-1021 
Caa Dawnavitw. Oatarlo 

CESCO, 416-661-0220 
Caa EdaiMtm. ANMrta 

Cardinal Elctrns., 403-483-6266 
Caa Ednoatoa. Albarta 

RAE Ind, Elec., 403-451-4001 
Cu Moatraal. Qaabae 

CESCO, 514-735-5511 
Caa Napaaa. Oatarlo 

Cesco, 613-226-6903 
Caa ' Napna. Itatarlo 

Zentronics Ltd., 613-226-8840 
Cm ' Qaabae City. Qaabae 

CESCO, 418-687j^1 
Cm RlebHHd, BUM Colaabla 

Zentronics, 604-273-5575 
Caa St. LaarMl. Qaabae 

Zentronics, 5 14-735-5361 
Caa Watarlea. Oatarla 

Zentronics Ltd., 519-884^700 
Caa Wtaalpag. MMttoba 

Zentronics Ltd., 204-775-8661 
latl Aaatralla. Barwasd-Vlelaria 

R & D Electronics Pty. Ltd., TEL: 288-8232 
latl AastraHa. Craatt Naat-NSW 

R & D Electronics Pty. Ltd.^ TEL: 439-5488 
latl Aastrla. VlHsa 

Transistor Vertriebs GmbH. TEL: (02 22) 82 
94 51 

latl BalglaH. Braatala 

Simac Elctrns. SPRL, TEL: 02-2192453 

latl DaaaMTk, C a pMka gM 

E. V. JohanSsen Electronik A-S, TEL: 45-1- 
839022 

laH FMaad. EapH 

Nabla Elektronikka Oy, TEL: 90-46 28 29 
latl Fraaea. Aatny 

C.C.I., TEL: (1) 666.21.82 
laU Fraaea. Savm 

Tekelec-Airtronic. TEL: (1) 534.75.35 
latl Hhr Khr. KaartoM 

Conmos Prods. Ltd., TEL: 3-7560103-8 
latl HMg Kmr. Koartea 

Electocon Products Ltd., TEL: 3-687214-6 
latl ladla. BaaWay 

Zenith Elctrns., TEL: 384214 
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Master Selection Guide 


1C MASTER 

LINEAR-Consumer Circuits 


Function Device 

Source 

Line 

Function 

Device 

Source 

Line 

Noise reduction, DNR 



Power Amplifier, Single, <5 Watts (Cont'd) 


LM832 

National 



LA4220 

Sanyo 


Noise Reduction, Dolby 




LA4430 

Sanyo 


HA11226 

Hitachi 



TBA820 

SGS 


LM1111 

National 



TBA820M 

SGS 

115 

LM1121A 

National 

50 


TCA830S 

SGS 


LM1121B 

National 



TOA1013A 

Signetics 


LM1121C 

National 



TDA1015 

Signetics 


LM1131A 

National 



ULN-2280B 

Sprague 


LM1131B 

National 



ULN-2283B 

Sprague 

120 

LM1131C 

National 

55 


ULN-3705M 

Sprague 


LM1894 

National 



TCA830 

Telefunken 


NE645 

Signetics 



U410 

Telefunken 


NE646 

Signetics 



U411 

Telefunken 


NE648 

Signetics 



LM388-3 

Tl 

125 

NE649 

Signetics 

60 


SN 16923 

Tl 


NE650 

Signetics 



SN76000 

Tl 


NE651 

Signetics 



SN76002 

Tl 


NE652 

Signetics 



SN76011 

Tl 


NE653 

Signetics 



SN76021 

Tl 

130 

NE654 

Signetics 

65 


SN76024 

Tl 


NE660 




TA7140 

Toshiba 


Noise Reduction, Dual Dolby B-Type 



TA7207 

Toshiba 


NE657 

Signetics 



TA7208 

Toshiba 






CA3094 

t RCA (3598) 

135 

Pop Noise Canceller 







AN6135 

Panasonic 


Power Amplifier, Single, 5-10 Watts 






HA 1366 

Hitachi 


Power Amplifier Driver 




HA1368 

Hitachi 


ICL8063C 

Intersil 











Hitachi 


ICL8063M 

t Intersil 

70 









HA 1372 

Hitachi 


MC3221 

Motorola 










HA 1389 

Hitachi 

140 

MC3320 

Motorola 










TBA800 

Hitachi 


MC3321 

Motorola 






LM391 

National 



TBA810 

Hitachi 






TDA20(S 

Hitachi 


Power Amplifier Driver, Dual 




TDA2002 

Motorola 


STK3042 

Sanyo 

75 


TDA2002A 

Motorola 

145 

STK3062 

Sanyo 



LM2002 

National 


STK3082 




LM383 

National 


Power Amplifier, Single, <5 Watts 



LM383A 

National 


TBA641 

Fairchild 



LM384 

National 


TBA820 

Fairchild 



TDA2002 

National 

150 

HA1325 

Hitachi 

80 


TDA2002A 

National 


HA1329 

Hitachi 



TDA2003 

National 


MC1454 

Motorola 



CA2002 

RCA 


MC1554 

t Motorola 



CA3131 

RCA 


LM1879 

National 



CA3132 

RCA 

155 

LM200T 

National 

85 


LA4140 

Sanyo 


LM2895 

National 



LA4230 

Sanyo 


LM380 

National 



LA4250 

Sanyo 


LM386 

National 



LA4420 

Sanyo 


LM388 

National 



LA4422 

Sanyo 

160 

LM389 

National 

90 


LA4440 

Sanyo 


LM390 

National 



STK4017 

Sanyo 


AN214 

Panasonic 



STK4019 

Sanyo 


AN374 

Panasonic 



STK4332 

Sanyo 


AN7110 

Panasonic 



STK4352 

Sanyo 

165 

AN7114 

Panasonic 

95 


STK4362 

Sanyo 


AN7115 

Panasonic 



L149 

SGS 


AN7120 

Panasonic 



TBA800 

SGS 


AN7130 

Panasonic 



TBA810 

SGS 


CA3020 

tRCA 



TCA940E 

SGS 

170 

LA4100 

Sanyo 

too 


TDA1905 

SGS 


LA4101 

Sanyo 



TDA1908 

SGS 


LA4102 

Sanyo 



TDA1910 

SGS 


LA4110 

Sanyo 



T0A2002 

SGS 


LA4112 

Sanyo 



TDA2002A 

SGS 

175 

LA4126 

Sanyo 

105 


TDA2003 

SGS 


LA4137 

Sanyo 



TDA2006 

SGS 


LA4138 

Sanyo 



TDA1037 

Siemens 


LA4180 

Sanyo 



TDA2003 

Siemens 


U4182 

Sanyo 



TDA1020 

Signetics 

180 

LA4200 

Sanyo 

110 


TDA2002 

Sprague 


LA4201 

Sanyo 



TDA2002A 

Sprague 



(Continued) 




(Continued) 



Audio Circuits 


Amplifier and Preamplifier, Low Power 

TCA210 Signetics 

Amplifier, Headphone 

U4170 

Sanyo 

LA4175 

Sanyo 

LA4177 

Sanyo 

Amplifier, Hearing Aid I 

CS263 

Cherry 

TCA1003 

in 

TCA1004 

in 

MPS5003 

MicroPwr 

MPS5004 

MicroPwr 

MPS5053 

MicroPwr 

OM200 

Panasonic 

Amplifier, with AGC, for Recorders 

HA1319 

Hitachi 

HA 1361 

Hitachi 

TDA7137 

Toshiba 

TDA7137-ST 

Toshiba 

1 Attenuator, Digital 

1 AB7115K 

AO (2827) 

1 Attenuator, Digital (logarithmic D/A converter) 

AD7111K 

AO (2827) 

AD7111L 

AO (2827) 

AD7111T 

tAD (2827) 

A07111U 

t AO (2827) 

AD7118T 

t AD (2827.2829) 

AD7118U 

tAD (2827.2829) 

Attenuator, Digital (with loudness compensation switch), 0 

to 88.5 dB Attenuation in 1.5 dB Steps 

A07110K 

AO (2827.2829) 

A07118K 

AD (2827.2829) 

AD7118L 

AD (2827.2829) 

I Attenuator, Dual 

LA2600 

Sanyo 

LC7500 

Sanyo 

Audio Noise Reduction, Compander. See 

Linear-Telecommunications Circuits 

Controls (loudness, treble, bass) 

1 TDA4290-5 

Siemens 

1 Controls, Stereo, DC Operated 

LM1035 

National 

TCA730A 

Signetics 

TCA740A 

Signetics 

TDA1074A 

Signetics 

TDA1524 

Signetics 

1 Digital Audio ADC 

PCM75 

Barr-Brewi 

(2849) 

1 Digital Audio DAC 

PCM501 

Burr-Brown 

PCIIS2 

Bnr-Brewi 

(2849) 

PCMS3 

Birr-8rMn 

(2849) 

Digital Compact Disc I 

> SAA7000 

Signetics 

SAA7010 

Signetics 

SAA7020 

Signetics 

Digital Compact Disc, Filter Circuit I 

SAA7030 

Signetics | 

Digital Noise Source { 

MM5437 

National | 

Distortion Suppressor I 

MP201A 

Analogic | 

Equalizer, Switchable I 

TDA2000 

Siemens { 

Muting Circuit (switching noise suppressor) I 

TA7324 

Toshiba | 

\ Military Temperature Range (-55° 

O 

o 


20 


25 


30 


35 


40 


45 


’ lypicai Vaiue 
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LINEAR-Consumer Circuits (Cont’d) 


Preamplifier 


(Cont'd) 


Audio Circuits 

(Cont’d) 

■ 

Power Amplifier, Single, 5-10 Watts 

(Cont'd) 

1 

TDA2003 

Sprague 

1 

ULN-3701Z 

Sprague 

1 

ULN-3702Z 

Sprague 

1 

ULN-3703Z 

Sprague 

■ 

ULN-3784B 

Sprague 

fl 

ULX-3704B 

Sprague 


TBA800 

Telefunken 


TBA810 

Telefunken 


TDA2002 

Telefunken 


TDA2002A 

Telefunken 

10 

TDA2003 

Telefunken 


TDA2004 

Telefunken 


SN76005 

Tl 


TA7205A 

Toshiba 


TA7217A 

Toshiba 

15 

TA7222A 

Toshiba 


TA7238 

Toshiba 


Power Amplifier, Single, >10 Watts 



mA7332 

Fairchild 


MB372Q 

Fujitsu 


MB3730 

Fujitsu 

20 

MB3731 

Fujitsu 


HA 1388 

Hitachi 


HA 1392 

Hitachi 


LM1875 

National 


LM2005 

National 

25 

CA2004 

RCA 


LA4460 

Sanyo 


LA4461 

Sanyo 


STK0030 

Sanyo 


STK0040 

Sanyo 

30 

STK0050 

Sanyo 


STK0055 

Sanyo 


STK0059 

Sanyo 


STK0060 

Sanyo 


STK0070 

Sanyo 

35 

STK0080 

Sanyo 


STK0150 

Sanyo 


STK050 

Sanyo 


STK058 

Sanyo 


STK070 

Sanyo 

40 

STK075 

Sanyo 


STK077 

Sanyo 


STK078 

Sanyo 


STK080 

Sanyo 


STK082 

Sanyo 

45 

STK083 

Sanyo 


STK084 

Sanyo 


STK086 

Sanyo 


STK4021 

Sanyo 


STK4023 

Sanyo 

50 

STK4025 

Sanyo 


STK4372 

Sanyo 


STK4392 

Sanyo 


TCA940 

SGS 


TDA2008 

SGS 

55 

TDA2010 

SGS 


TDA2020 

SGS 


TDA2020D 

SGS 


TDA2030 

SGS 


TDA2040 

SGS 

60 

TDA2030 

Siemens 


TDA3000 

Siemens 


TDA1512 

Signetics 


TDA1520 

Signetics 


TDA2008 

Sprague 

65 

TDA2030 

Telefunken 


TA7210 

Toshiba 



Power Amplifier, Dual. <5 Watts 


HA1374 

Hitachi 


LM1877 

National 


LM1895 

National 

70 

LM1896 

National 


LM2877 

National 


LM2896 

National < 


LM377 

National 


LM378 

National 

75 

AN7145L 

Panasonic 


AN7146M 

Panasonic 


LA4120 

Sanyo 


LA4125 

Sanyo 


U4125T 

Sanyo 

80 

ULX-3783M 

Sprague 


TA7203 

Toshiba 


TA7214 

Toshiba 


TA7215 

Toshiba 


Power Amplifier, Dual, 5-10 Watts 



HA1377 

Hitachi 

85 

LM2878 

National 


LM2879 

National 


LM379 

National 


AN7145M 

Panasonic 


AN7156 

Panasonic 

90 

STK433 

Sanyo 


STK435 

Sanyo 


STK443 

Sanyo 


STK457 

Sanyo 


STK459 

Sanyo 

95 

STK463 

Sanyo 


STK465 

Sanyo 


TDA2004 

SGS 


TOA2005 

SGS 


TDA1510 

Signetics 

100 

TDA1515 

Signetics 


TDA2005 

Telefunken 


TA7227 

Toshiba 


Power Amplifier, Dual, > 10 Watts 



AN7145H 

Panasonic 


AN7146H 

Panasonic 

105 

AN7156N 

Panasonic 


STK437 

Sanyo 


STK439 

Sanyo 


STK441 

Sanyo 


Preamplifier MA106 

AnalogSys 

110 

ZN459 

t Ferranti 


ZN459C 

Ferranti 


ZN459CP 

Ferranti 


ZN460 

t Ferranti 


ZN460C 

Ferranti 

115 

ZN460CP 

Ferranti 


HA12017 

Hitachi 


HA1406 

Hitachi 


HA1457 

Hitachi 


LM1837 

National 

120 

IM3080 

National 


LM3080A 

National 


,uPC1023 

NEC 


mPC1024 

NEC 


mPC1032 

NEC 

125 

mPC566 

NEC 


mPCS92 

NEC 


AN360 

Panasonic 


AN370 

Panasonic 


SL561 

Plessey 

130 

SL561B 

Plessey 


SL561C 

Plessey 


U3110 

Sanyo 


LA3120 

Sanyo 


LA3130 

Sanyo 

135 

LA3150 

Sanyo 


LA3170 

Sanyo 



(Continued) 


TDA2310 

TDA3410 

TDA3420 

TA7063 

TA7120 

TA7122A 

TA7122B 

TA7129 

TA7129A 

TA7136A 

TA7322 

CA3080 

CA3080A 

SGS 

SGS 

SGS 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

RCA (3598) 

t RCA (3598) 

140 

145 

150 

Preamplifier, Dual 



XR4739 

Exar 


XR4739M 

t Exar (3378) 


UA739 

Fairchild 


mA739 

Fairchild 


;iA749 

. t Fairchild 

155 

HA12012 

Hitachi 


HA1452W 

Hitachi 


LM1301 

National 


LM1303 

National 


LM1897 

National ' 

160 

LM381 

National 


LM382 

National 


LM387 

National 


AN7311 

Panasonic 


LA3115 

Sanyo 

165 

U3122 

Sanyo 


LA3133 

Sanyo 


LA3155 

Sanyo 


LA3160 

Sanyo 


LA3161 

Sanyo 

1170 

TDA2320A 

SGS 


NE542 

Signetics 


TDA1522 

Signetics 


SN76130 

Tl 


SN76131 

Tl 

175 

SN76149 

Tl 


TA7312 

Toshiba 


TA7325 

Toshiba 


TA7685 

Toshiba 


Preamplifier, Quad 



XR4212 

Exar (3378) 

180 

Signal Delay MN3001 

PaaisoBlc (3559) 


MN3010 

PiBasoBic (3559) 


MN3204 

Panasonic 


MN3207 

Panasonic 


Sound Generator 



AY3-8910 

Gl 

185 

AY3-8912 

Gl 


Sound Generator Controller for Microprocessor-Based 


Systems SN76489 

Tl 


SN76489A 

Tl 


SN78433 

Ti 


SN76494 

Tl 

190 

SN76495 

Tl 


Sound Generator w/Audio Amp 



SN76487 

Tl 


SN76488 

Tl 


Voltage Controlled Oscillator for Electronic Music 


SSM2038 

SSM { 


Dual DC Operated Tone/Volume/Balance Circuit 


LM1036 

National | 

195 


Dual DC Operated Tone/Volume/Balance Circuit with 
Stereo Enhancement 

LM1040 National 


t Military Temperature Range ( - 55° to 125°C) * Typical Value 

BaM (m iaiieitw iMIttwiI lati Is pravIM m Um page aatad. 
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1C MASTER 


LINEAR-Consumer Circuits (Cont’d) 


1 Function Device 

Source 

Automotive Circuits 

Automotive Lamp Monitor 


ULN-2435A 

Sprague 

ULN-2445A 

Sprague 

ULN-2455A 

Sprague 

Clock PCF1171 

Signetics 

PCF1172 

Signetics 

1 Clock with Vacuum Fluorescent Display Drivers | 

S4003 

AMI 

SCL5233 

SSS 

High Energy Ignition Circuit 


MC3334 

Motorola 

Ignition Circuit MC3333 

Motorola 

Injector Drive Controller 


LM1949 

National 

Lamp Monitor ULN-2401A 

Sprague 

Low Coolant Detector 


ULN-2429A 

Sprague 

Solenoid Driver MC3484V2 . 

Motorola 

MC3484V4 

Motorola 

Speed Control Proc^sor 


MC14460 

Motorda 

Speedometer and Mileage Indicator 


SAY115 

ITT 

1 T raffle Information Broadcast Decoders I 

UAAIOOS 

ITT 

S(KM 

Siemens 

S0281 

Siemens 

S551 

Siemens 


Siemens 

Voltage Regulator 


TCA700 

ITT 

MC3325 

Motorola 

20-Watt Automotive Power Amplifier 


LM20(I5 

Naflonal 

Calculator Circuits 

Calculator MN5750 

Panasonic 

TMS1018 

Tl 

Calculator, Printing 


HD38510 

Hitachi 

HD38513 

Hiteichi 


JfltacM 

HD38550 

Hitachi 

HD38560 

Hitachi 

HD38570 

Hitachi 

H038580 

Hitachi 

HD38585 

Hitachi 

Camera Circuits 

Exposure Control 


CS100 

Cherry 

CS102 

Cherry 

CS122 

Cherry 

CS127 

Cherry 

CS129 

Cherry 

CS130 

Cherry 

CS131 

Cherry 

CS132 

Cherry 

CS137 

Cherry 

CS460 

Cherry 

CS461 

Cherry 

CS462 

Cherry 

CS463 

Cherry 

CS464 

Cherry 

CS470 

Cherry 

CS480 

Cherry 

CS481 

Cherry 

CS4a2 

Cherry 


(Continue} 

t Miiitary Temperature Range {-55" to 

i25 G) 


Exposure Control 

CS483 

CS484 

CS485 

CS486 

CS487 

CS488 

CS489 

CS580 

S0258A 

S0289 

(Cont'd) 

Cherry 

Cherry 

Cherry 

Cherry 

Cherry 

Cherry 

Cherry 

Cherry 

Siemens 

Siemens 

Strobe Light Controller 


CS139 

Cherry 

CB Radio Circuits 


1 Channel Selector/Display Driver I 

FCB8010 

Fakchild 

MN6080 

Panasonic 

LC7181 

Sanyo 

LC7184 

Sanyo 

LC7191 

Sanyo 

1 Programmer, for PLL I 

MP7156 

MicroPwr 

LC7120 

Sanyo 

1 Synthesizer SeL 40 Channel, BCD Channel Setting I 

1 MP7189 

MicroPwr 1 

1 Synthesizer SeL 40 Channel, BCD Channel Setting I 

LC7131 

Sanyo 

LC7135 

Sanyo 

1 Transceiver Receiver I 

} TMS1022 


Clock/Watch Circuits 

Alarm Clock H038980 

Hitechi 

HD38991C 

Hitachi 

HD43115 

Hitachi 

HD43^ 

Hitachi 

ICM1115 

Intersil 

ICM1115A 

Intersil 

ICM1115B 

Intersil 

ICM7038A 

Intersil 

ICM7038B 

Intersil 

ICMTO49A 

bitersit 

ICM70S0 

Intersil 

MMS3108 

Natkmal 

MMS316 

National 

MMS387 

National 

MM5402 

National 

MMS405 

National 

MMS8143 

Natkmal 

MMS8144 

National 

mPD5388 

NEC 

mPD833 

NEC 

MN6076 

Panasonic 

MN6092 

Panasonic 

LM8360 

Sanyo 

LM8361 

Sanyo 

MB561 

Signetics 

MB562 

Signetics 

1 Alarm dock Radio I 

ICM7223 

Intersil 

ICM7223A 

Intersil 

ICM7223VF 

Intersil 

MM53113 

National 

MM53124 

National 

MM5455 

Naflonal 

MM5456 

National 

MMS457 

National 

MMS462 

National 

MM5463 

Naflonal 

MMS464 

National 

(Continued) 


Function Oavico 

Source 


Alarm dock Radio 

(Cont’d) 

MM5465 

Naflonal 


MM5466 

National 


IRII5524 

OKI 

(4118) 

LM8363 

Sanyo 


LM8364 

Sanyo 


1 Automotive Clock with LCD Display Drivers 


PCF1171 

Signetics 


PCF1172 

Signetics 


1 Clock Automotive, with Vacuum Fluorescent Display 

Drivers S2709 

AMI 


118115557 

OKI 

(4118) 

SCL5458 

SSS 


Clock Circuits (See Also: Digital- 

-CMOS 


Oscitlators/Dividers. Linear— Other Linear 


Devices— Oscillator) 



84003 

AM 

(705) 

HD44010 

Hitachi 


ICM7045 

Intersil 


ICM7051A 

Intersil 


ICM7051B 

Intersil 


ICM7052 

Intersil 


SAJ300 

ITT 


C1200 

LSIComp 


MMS309 

Naflonal 


MMS311 

National 


MM53110 

National 


MM5312 

National 


MM5313 

National 


MM5314 

National 


MM5315 

National 


MM5318 

National 


MM5378 

National 


■smsoo 

OKI 

(4118) 

MSII5528 

OKI 

(4118) 

|yKM5529 

OKI 


MSMSSSS 

OKI 

(4118) 

MN6057 

Panasonic 


MN6059 

Panasonic 


MN6093 

Panasonic 


MN6200 

Panasonic 


MN6251 

Panasonic 


MN62S2 

Panasonic 


CD22012 

RCA 


CD22014 

RCA 


8640 

SMOS 


8650 

SMOS 


8651 

SMOS 


SAF3019 

Signetics 


SCL5233 

SSS 


SCL5238 

SSS 


SCL5455 

SSS 


SCL5463 

SSS 


SCL5474 

SSS 


SCL5601 

SSS 


WD2412 

Western 


Color Bar Generator 



MM5322 

National 


Color Control for VIR Broadcasts 



HA11409 

Hitachi 


Digital Clock, Channel and Time Display 


MM58106 

National 


Digital Tuner MM58142 

Naflonal 


Melody Circuit, for Clocks 



7910 

SMOS 


7920 

SMOS 


7930 

SMOS 


SVM7940 

SMOS 


SVM7»0 

SMOS 


SVM7960 

SMOS 


SVM7970 

SMOS 


SVM7990 

SMOS 
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MASTER SELECTION GUIDE 


LINEAR-Consumer Circuits (Cont’d) 


Function Devico 

Source 

Clock/Watch Circuits 

(Cont’d) 

Melody Circuit, Westminister Chime 


SVM5530 

SMOS 

SVM7810 

SMOS 

Stopwatch/Clock (LCD) 


iCM7045 

Intersil 

WD2412 

Western 

Stopwatch (LEO) 


ICM7205 

Intersil 

iCM7215 

Intersil 

1 Watch, Analog (See also Digital— CMOS 

Oscillators/Oividers) 


HC43850 

Hitachi 

1CM7047 

Intersil 

ICM7245 

Intersil 

Watch (LCD), Digital 


HC42022 

Hitachi 

HC42030 

Hitachi 

HC43032 

Hitachi 

HC43802 

Hitachi 

HC43803 

Hitachi 

ICM1424B 

Intersil 

ICM1424MB 

Intersil 

ICM1424MC 

Intersil 

ICM7210 

Intersil 

ICM7210C 

Intersil 

ICM7210M 

Intersil 

ICM7210MC 

Intersil 

ICM7220 

Intersil 

ICM7220B 

Intersil 

ICM7220M 

Intersil 

ICM7220MA 

Intersil 

ICM7220MC 

Intersil 

ICM7269 

Intersil 

ICM7270 

Intersil 

ICM7272 

Intersil 

MSaSBOS 

OKI (4118) 

MS680 

RTC 

MS681 

RTC 

MS682 

RTC 

MS683 

RTC 

LC5621 

Sanyo 

f‘CA1122 

Signetics 

SCL54301 

SSS 

SCL5482 

sss 

SCL5483 

SSS 

watch (LCD), Digital Chronograph 


ICM7220C 

Intersil 

MP7160 

MicroPwr 

LC5613 

Sanyo 

1 Watch (LCD), Digital Chronograph/Alarm 

HI7000 

Holt 

MP7216 

MteroPwr 



HI7020 

Holt 

ICM7220A 

Intersil 

ICM7220FA 

Intersil 

ICM7220MFA 

Intersil 

ICM7221 

Intersil 

ICM7222 

Intersil 

MP71S0 

MicroPwr 

1 Watch (LCD), Digital with Alarm and Music Enable 

ICM7271 

Intersil 

ICM7273 

Intersil 

Watch (LED), Digital 


ICM7214 

Intn-sil 

ICM7214A 

Intersil 


Line 

Function Device 

Source 

Urn 

FuncUon Device 

Source 


Organ Circuits 



Mixer, IF, AGC ULN-2243A 

Sprague 


Delay Circuit See also Analog Shift Registers and Serial 


Radio System for Electronically Tuned Radios 


Analog Delay under Linear-Other Devices. 



— 


TDA1022 

Signetics 


Receiver SysteA 






HA1151 

Hitachi 


Digital Accompaniment Interface 
M109 

SGS 


HA1197 

Hitachi 





HA 1199 

Hitachi 


Electronic Attenuator 



mPC1215V 

NEC 


XR13600 

Exar 


CA3088 

tRCA 

5 

MC3340 

Motorola 


CA3123 

tRCA 


CA3080 

RCA 

60 

TCA440 

Siemens 


CA3080A 

tRCA 


TDA1046 

Siemens 


Frequency Divider, 6-Stage 



TDA1072 

Signetics 


S10131 

AMI 


TEA5550 

Signetics 


LM3216 

Sanyo 


ULN-2249A 

Sprague 


Frequency Divider, 7-Stage 



ULN-3838A 

Sprague 


M738 

SGS 


TDA1072 

Telefunken 


M740 

SGS 

65 

SN76635 

Tl 

10 

M741 

SGS 


TA7306 

Toshiba 


M747 

SGS 


TA7615 

Toshiba 


SAJ410 

Siemens 


RF, IF Detector LM3820 

National 


Frequency Divider, 8-Stage, with Staircase Generator 


RF, IF, Detector, AGC 



MN6004 

Panasonic 


ZN414 

Ferranti 

15 

Frequency Generator. See also Organ, Top Octave 


SSB Detector SL623C 

Plessey 


Generator MN6005 

Panasonic 

70 

Stereo Decoder LM1981 

National 


Key Divider S10430 

AMI 


Stereo Demodulator 



Monophonic Synthesizer 



HS3604 

Harris 


M110 

SGS 


Tuner for Car Radio 


20 

Noise Generator 



TA7402 

Toshiba 


S2688 

AMI 


TA7616 

Toshiba 


MM5837 

National 


Tuner System LA1130 

Sanyo 


Rhythm Circuit 



LA1240 

Sanyo 


S2567 

AMI 

75 

LA 1245 

Sanyo 

25 

LM8372 

Sanyo 





LM8471 

Sanyo 


Radio Circuits, AM/FM I 


LM8972 

Sanyo 



— 


M258 

SGS 


AM/FM Phase and Signal Locked Loop (PSL‘) T uner 


M259 

SGS 

80 

LC7210 

Sanyo 

30 

M268 

SGS 


AM/FM PLL Synthesizer Tuner 



M269 

SGS 


LC7220 

Sanyo 


Solo and Accompaniment 



LC7225 

Sanyo 


M108 

SGS 


AM/FM/SW Frequency Counter 



Tone Generator 



MSM5526 

OKI 

35 

M082 

SGS 


Display Driver for Receiving Frequency Digital Display 


M082AA 

SGS 

85 

TD6301A 

Toshiba 


M083 

SGS 


FM/SW/MW/LW Frequency Display 



M083AA 

SGS 


LC7253 

Sanyo 


M086 

SGS 


LC7257 

Sanyo 


M086AA 

SGS 


LC7258 

Sanyo 

40 

Top Octave Generator 



Frequency Counter 



S50240 

AMI 

90 

aSM5525 

OKI (4118) 


^41 

AMI 


IF Amplifier mA757 

Fairchild 


S»)242 

AMI 


LM1821 

National 


MK50240 

Mostek 


LM1868 

National 


MK50241 

Mostek 


mPC577 

NEC 


MK50242 

Mostek 

96 

AN7218 

Panasonic 


LM8071 





45 

Toy Organ SAA1900 

in 


LA1201 

Sanyo 


Dual Voltage Controiied Amplifier 



TAA991 

Siemens 


SSM2020 

SSM 


Radio Frequency Display 



SSM2022 

SSM 

100 

MM5430 

National 





MM5431 

National 

50 

Radio Circuits, AM 



Radio Frequency Display Driver and Clock 


AM/SW Tuner 5054 

Siemens 


HA12404 

Hitachi 





HA124(e 

Hitachi 


Amplifier widi Demodulator and Volume Control 


T1400 

Toshiba 


TDA1048 

Siemens 








Receiver System 



CQUAM AM Stereo Decoder 



HA11211 

Hitachi 


MC13020 

Motorola 


HA11251 

Hitachi 


Frequency Synthesizer 



HA12402 

Hitachi 


TC9131 

Toshiba 



(Continued) 


105 


110 


115 


120 


125 


130 



135 


140 


145 


150 


155 


t Military Temperature Range (-55° to 125°C) 


* Typical Value 
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1C MASTER 


LINEAR-Consumer Circuits (Cont’d) 


Function Dovice Source Line 


Radio Circuits, AM/FM (Cont’d) 


CC 

< 

Ui 


Receiver System 

(Cont'd) 

LM1866 

National 

AN217P 

Panasonic 

AN253 

Panasonic 

AN366 

Panasonic 

LA1210 

Sanyo 

TDA1220A 

SGS 

TEA5570 

Signetics 

TDA1083 

Sprague 

TOA1090 

Sprague 

ULN-2204A 

Sprague 

ULN-2240A 

Sprague 

ULN-2241A 

Sprague 

ULN-2242A 

Sprague 

ULX-3840A 

Sprague 

TDA1083 

Teiefunken 

U416 

Telefunken 

U417 

Teiefunken 

U418 

Telefunken 

TA7613 

Toshiba 

TA7614 

Toshiba 

Search Tuning TDA1580 

Signetics 

Signal Processor 


ULX-3804A 

Sprague 

1 Synthesizer (FM prescaler, preamplifier and reference I 

oscillator) AC5945 

Tl 

Tuner Control LC7200 

Sanyo 

LC7201 

Sanyo 

LC7203 

Sanyo 

LC7207 

Sanyo 

I T uner. Radio Frequency Display and Clock I 

LC7250 

Sanyo 

TV Synthesizer SAA1057 

Signetics 

Radio Circuits, FM 

Detector. See Linear-Phase Locked Loop Circuits and IF 

Amplifier/Detector below. 


Front End AN7213 

Panasonic 

TDA1571 

Signetics 

TDA1574 

Signetics 

Front End Timer 


TDA1094 

Telefunken 

TA7335 - 

TosMba 

IF Amplifier HA 1201 

Hitachi 

HA1211 

Hitachi 

MC1350 

Motorola 

AN278 

Panasonic 

AN377 

Panasonic 

CA3002 

tRCA 

CA300S 

tBCA (3803) 

CA3006 

tRCA (3603) 

CA3012 

tRCA 

CA3028 

tRCA (3603) 

CA3076 

tRCA 

LA1111 

Sanyo 

LA 1222 

Sanyo 

TDA4200 

Siemens 

TDA1576 

Signetics 

TEA5560 

Signetics 

ULN-2243A 

Sprague 

SN76676 

Tl 

SN766^ 

Tl 

TA7302 

Toshiba 

TA7«)3 

Toshiba 

IF Amplifier/Detector 


HA11225 

Hitachi 

HA1137 

Hitachi 

HA12411 

Hitachi 

LM1865 

National 


(Continued) 

+ MHitorv TamnfrottifA Ocinnei f ._ i;i;® 

to 


Function Device 

Source 


IF Ampltfier/Detector 

(Cont’d) 

LM3011 

National 


LM3075 

National 


LM3089 

National 


LM3189 

National 


TBA120 

National 


^PC1028 

NEC 


TBA120 

Plessey 


TBA750 

Plessey 


CA2111A 

tRCA 


CA3013 

RCA 


CA3014 

tRCA 


CA3042 

RCA 


CA3065 

' RCA 


CA3075 

tRCA 


CA3089 

tRCA 


CA3189 

RCA 


CA3209 

RCA 


CA3215 

RCA 


LA1140 

Sanyo 


LA1150 

Sanyo 


LA 1230 

Sanyo 


U1231N 

Sanyo 


TDA1200 

SGS 


S041 

Siemens 


TBA120S 

Siemens 


TDA1047 

Sionens 


CA3089 

Signetics 


CA30^D2 

Signetics 


CA3189 

Signetics 


IF Amplifier Detector 

1 TBA120U 

Signetics 


I IF Amplifier/Detector 

TBA750C 

Signetics 


TCA770 

Signetics 


ULN-2111A 

Sprague 


ULN-2136A 

Sprague 


ULN-3889A 

Sprague 


TBA120 

Telefunken 


TDA1093 

Teiefunken 


SN76642 

Tl 


SN76643 

Tl 


SN76669 

Tl 


SN76675 

Tl 


SN76689 

Tl 


1 IF Amplffier, Narrow Band 

MC3359 

Motorola 


ULN-3659A 

Sprague 


IF Amplifier, PLL, Squelch, Narrow Band 


SL6640 

Plessey 


IF System LA1235 

Sanyo 


LA2300 

Sanyo 


Interference Absorption Circuit 

TDA1001B 

Signetics 


LED Tuning Indicator 

LB1450 

Sanyo 


LB1473 

Sanyo 


Mixer, IF, AGC System 

LA1160 

Sanyo 


Modulator Circuit (VCO/modulator, 1.4 to 14 MHz) 


MC1376 

Motorola 


Noise Canceller HA11219 

Hitachi 


LA2100 

Sanyo 


LA2101 

Sanyo 


LA2110 

Sanyo 


Prescaler (for digital tuning) 

TD6104 

Toshiba 


Receiver System 

TDA7000 

Slgutlcs 

(3663) 

TDA7010T 

Si|Mtiet 

(3666) 


1 Function Device 

Source 

1 Receiver System with Squelch and Scan Control 

MP5071 

MicroPwr 

MC3357 

Motorola 

RF/IF Amplifier CA3127 

RCA 

TBA120U 

Signetics 

TCA770 

Signetics 

Stereo Decoder XR1310 

Exar 

HA11223 

Hitachi 

HA 11227 

Hitachi 

HA1156 

Hitachi 

HA1196 

Hitachi 

MC1309 

Motorola 

MC1310 

Motorola 

TCA4500 

Motorola 

mA758A 

Motorola 

LM1310 

National 

LM1800 

National 

LM1870 

National 

LM4500A 

National 

(iPC1026 

NEC 

AN362 

Panasonic 

CA1310A 

RCA 

CA3195 

RCA 

CA758 

RCA 

LA3301 

Sanyo 

LA3350 

Sanyo 

U3361 

Sanyo 

LA3365 

Sanyo 

LA3370 

Sanyo 

LA3375 

Sanyo 

LA3380 

Sanyo 

LA3381 

Sanyo 

U3390 

Sanyo 

TCA4500A 

Siemens 

TCA4510 

Siemens 

LM1870 

Signetics 

TDA1578A 

Signetics 

TEA5580 

Signetics 

mA758 

Signetics 

ULN-3809A 

Sprague 

ULN-3810A 

Sprague 

ULN-3812A 

Sprague 

SN76104 

Tl 

SN76105 

Tl 

SN76110 

Tl 

SN76111 

Tl 

SN76113 

Tl 

SN76115 

Tl 

SN76116 

Tl 

TA7157A 

Toshiba 

TA7401A 

Toshiba 

TA7604A 

Toshiba 

TA7624 

Toshiba 

Stereo Multiplexer (PLL) 


TA7343 

Toshiba 

Tuner TUA1000 

Siemens 

TDA1062 

Telefunken 

TDA1062S 

Telefunken 

Remote Control Circuits 

Amplifier-Detector 


MC3373 

Motorola 

Receiver, Infrared 


TDA3047 

Signetics 

Receiver Infrared 


TDA3048 

Signetics 

Remote Control, Infrared 


SAA3004 

Signetics 

SAA3(»7 

Signetics 


* Tyotcal Value 
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LINEAR-Consumer Circuits (Cont’d) 


MASTER SELECTION GUIDE 


Remote Control Circuits (Cont’d) 


RF Amplifier/Mixer 

GA3005 

CA3006 

CA3049 

tRCA 

tRCA 

tRCA 


I Transceiver (ultrasonic) 

I LM1812 

National 


1 Transmitter, infrared 

MM53226 

National 


SAA3006 

Signetics 


SN76881 

Tl 

(387) 

SN76882 

Tl 

(387) 

SN76891 

Tl 



T ransmitter/Receiver (encoder/decoder), 2 device sets I 

SN76730 

Tl 

(Cont’d) 

SN76831 

tTI 


SN76832A 

Tl 

(387) 

TC9132 

t Toshiba 


TC9133 

Toshiba 


TC9134 

Toshiba 


Transmitter/Receiver, Preamplifier | 

TEA 1009 

in 



Tape Recorder Circuits, Audio 


Speech Circuits 


NOTE: In the following category ONLY, the dagger symtwl 
in front of a company name indicates a 
transmitter/encoder. Absence of a dagger designates a 
receiver/decoder. 


Transmitter/Receiver (encoder/decoder), 2 device sets 

S2600 

tAMI 

S2601 

AMI 

S2602 

fAMI 

S2603 

AMI 

32804 

fAMI 

S2605 

AMI 

S2742 

AMI 

S2743 

fAMI 

S2747 

AMI 

S2748. 

AMI 

AY3-8470 

tGI 

AY3-8475 

Gl 

SAA1250 

tin 

SAA1251 

in 

SAA1272 

in 

SAA1350 

tin 

SAA1351 

in 

MC 14457 

t Motorola 

MC14458 

Motorola 

MC145026 

Motorola 

MC145027 

Motorola 

MC145028 

Motorola 

LM1871 

National 

LM1872 

National 

MM5425 

National 

MM58250 

t National 

MSL9362 

OKI (4118) 

MSL9363 

OKI (4118) 

MN6021 

Panasonic 

MN6025 

Panasonic 

ML920 

Plessey 

ML922 

Plessey 

ML926 

Plessey 

ML928 

Plessey 

ML929 

Plessey 

SL490 

Plessey 

Ml 124 

tSGS 

SAB3209 

Siemens 

SAB3210 

t Siemens 

SAb3271 

Siemens 

SAB42()9 

Siemens 

S0A20G8 

t Siemens 

SDA3205 

Siemens 

SOA3206 

t Siemens 

SAA5000 

t Signetics 

SAA5012 

Signetics 

SAF1032 

Signetics 

SAF1039 

Signetk^ 

U318 

Telefunken 

U321 

tTelef unken 

U327 

t Telefunken 

U328 

Telefunken 

SN76605 

tTI 

SN76606 

Tl 

(Continued) 


Delta Modulation System, Continuously Variable Slope 
HC55536 Harris 

HC55564 Harris 

Preprogrammed Vocabulary ROM 

VM61001 

Tl 


VMOIOOZ 

n 

(1718) 

VM61M3 

Tl 

(1718) 

VM61004 

Tl 

(1718) 

VMOIOOS 

n 

(1718) 

VM71Q01 

T| 


VM71002 

Tl 


yM71003 

Tl 

(1718) 

Speech Analyzer/Synthesizer, ADPCM 

MSM5218 

OKI 

(4118) 

Speech Circuit for Eiectronic Telephones 


TCM1705A 

Tl 


Speech Evaluation Kit 

OT1051 

National 


DT1054 

National 


Speech FIFO Buffer Memory and Control Logic 


SPB640 

Gl 


Speech Generator 

UAA1003 

ITT 


UAA1103 

ITT 


Speech Interface Control Logic 

SPROOO 

61 


Speech Synthesis Processor 

^-0250 

Gl 


SP0256 

Gl 


OT1000 

National 


MM54104 

National 


SVM9300 

SMOS 


MEA8000 

Sivntics 

(3672) 

TMS5100 

Tl 


TMSSIIO 

Tl 

(1717) 

TMS5200 

Tl 


TIIS5220 

Tl 

(1717) 

SC-01 

Votrax 


Speech Synthesis System, Basic Numbers kit 


DT1052 

National 


DT1055 

National 


cipeecn syntnesis bysiem, sianoara vocaouiary Kit 

DT1050 

National 


DT1053 

National 


DT1056 

National 


OT1057 

National 


Speech Synthesize, AdPCM 

MSM5205 

OKI 

(4118) 

IISM6202 

OKI 

(4118) 

Speech Synthesize, Linear Predictive Data Stored in ROM 

S3610 

AW 

(2813) 

S3620 

AW 

(2814) 

Synthesized-Speech ROM 

TIKS6100 

Tl 

(1718) 

TMS61ZS 

Tl 

(1718) 


Amplifier System 


TA7223 

Toshiba 

TA7628 

Toshiba 

Amplifier System (for cassette fecorders) 

TA7628H 

Toshiba 

Amplifier, with AGO, fe Recorders 


TDA2054 

SGS 

TA7137 

Toshiba 

TA7137-ST 

Toshiba 

Audio System HA 12006 

Hitachi 

LM1818 

National 

AN262 

Panasonic 

Automatic Cuing Circuit 


LC7510 

Sanyo 

LC7512 

Sanyo 

Automatic Leveling 


S028-2 

Siemens 

Automatic Program Search 


TC9138 

Toshiba 

TC9139 

Toshiba 

Automatic Reverse/Eject for car stereo 


TD6304 

Toshiba 

TD6308 

Toshiba 

Auto-Reverse Cassette Control 


TDA1508 

Signetics 

Broadband Compande 


U401 

Telefunken 

Controller (mode change, absence recording) 

HA 12001 

Hitachi 

TC9121 

Toshiba 

Head, Microphone; Headphone, Buffer, and Record 

Amplifiers HA12005 

Hitachi 

TA7617 

Toshiba 

1C Switch (cassette) 


TC9143 

Toshiba 

TC9144 

Toshiba 

Motor Speed Control (automatic stop, dc manual stop. 

biasing and erasing oscillator) 


TDA7770 

SGS 

Motor Speed Control, Stop, Pause, Cassette Ejection 

TDA7270 

SGS I 

Power Amp, Preamp with ALC, Meter Driver 

TA7225 

Toshiba 

Power Amp, Preamp with ALC, Meter Driver, Mute Control 

TA7224 

Toshiba ! 

Power Amplifier (cassette) 


TA7229 

Toshiba i 

Powef Amplifier (minicassette) 


TA7331 

Toshiba 

Preamplifier with ALC 


U3201 

Sanyo 

LA3210 

Sanyo 

SSM2011 

SSM 

Preamplifier with ALC (cassette) 


TDA1054M 

SGS 

Preamplifier with ALC (minicassette) 


TA7330 

Toshiba 

System (power amp, preamp with ALC, for minicassette 

recorders) TA7625 

Toshiba 

Tape Counter LM8523 

Sanyo 

Tape Deck Amplifier System 


TA7663 

Toshiba 

Tape Deck Amf^ifier, Dual Channel 


TA7639 

Toshiba 

Tape Deck Automatic Reverse 


AN6249 

Panasonic 

AN6250 

Panasonic 


t Military Temperature Range (-55° to 125°C) 


* Typical Value 
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1C MASTER 


LINEAR-Consumer Circuits (Cont’d) 


o: 

< 

UJ 

z 


Function Device 

Source 

Tape Recorder Circuits, Audio 


(Cont’d) 

Tape Deck Key Controller 


AN6251 

Panasonic 

Tape Recorder Circuits, Video 

Color Processing Circuit 


HA11704 

Hitachi 

HA11705 

Hitachi 

HA11706 

Hitachi 

AN305 

, Panasonic 

AN337 

Panasonic 

MN6061A 

Panasonic 

Dropout Compensation Circuit 


AN316 

Panasonic 

FM Limiter HA11703 

Hitachi 

AN304 

Panasonic 

FM Recording Signal Processor 


HA11701 

Hitachi 

AN6321 

Panasonic 

AN6331 

Panasonic 

Head Amplifier AN6320 

Panasonic 

AN6330 

Panasonic 

Luminance Processing 


AN302 

Panasonic 

AN303 

Panasonic 

Playback Signal Processor 


HA11702 

Hitachi 

Servo Signal Procesmng 


HA11707 

Hitachi 

AN301 

Panasonic 

AN318 

Panasonic 

AN6341 

Panasonic 

AN6342 

Panasonic 

AN6344 

Panasonic 

Video Recording Processing 


AN6300 

Panasonic 

16-Channel Precision Timer/Driver 


0122401 

RCA (838) 

Television Circuits 

AFT System HA11(» 

Hi^hi 

HA1126 

Wfeichi 

Mceigo 

Motorola 

MC6191 

Motorola 

MC6192 

Motorola 

MC61^ 

Motorola 

MC6194 

Motorola 

MC6195 

Motorola 

MC6196 

Motorola 

LM3064 

National 

AN321 

Panasonic 

CA3064 

tRCA 

CA3139 

RCA 

LA 1364 

Sanyo 

SDA4260 

Siemens 

SN76565 

Tl 

TA7070 

Toshiba 

Bandpass Fitter 


2002Z 

NCM 

Cable TV Channel Processor 


SDA2110 

Siemens 

Camera AN614 

Panasonic 


Panasonic 

Camera Sync. Generator 


3262A 

Fairchild 

3262B 

Fairchild 

ZNA134E 

Ferranti 

ZNA134J 

t Ferranti 


(Continued) 


Camera Sync. Generator 

HD44007 

MM5321 

MN6063 

MN6064 

S178A 

(Cont’d) 

Hitachi 

National 

Panasonic 

Panasonic 

Siemens 

CATV Amplifiers (hybrid) 

BGY54A 

Amperex 

BGY55A 

Amperex 

BGY56 

Amperex 

BGY57 

Amperex 

B6V58A 

Amperex 

BGY74 

Amperex 

BGY75 

Amperex 

BGY78 

Amperex 

MHW1121 

Motorola 

MHW1127 

Motorola 

MHW1171 

Motorola 

MHW1172 

Motwola 

MHW1182 

Motorola 

MHW1221 

Motorola 

MHW1222 

Motorola 

MHW1341 

Motorola 

MHW1342 

Motorola 

MHW1343 

Motorola 

MHW1391 

Motorola 

MHW1392 

Motorola 

MHW5181 

Motorola 

MHWS182 

Motorola 

MHW559 

Motorola 

MHW560 

Motorola 

MHW561 

Motorda 

MHW562 

Motorola 

MHW570 

Motorola 

MHW572 

Motorola 

MHW5«) 

Motorola 

MHW594 

Motorola 

MHW595 

Motorola 

CA2100 

TRW-LSI 

CA2300 

TRW-LSl 

CA2301 

TRW-LSI 

CA2418 

TRW-LSI 

CA2600 

TRW-LSI 

CA2601 

TRW-LSI 

Channel Display Driver/Decoder 

LM1017 

National 

U143 

- TeWunken 

Channel Selection 

A.PC1009 

NEC 

AN5010 

Panasonic 

AN5011 

Panasonic 

LB1SOO 

Sanyo 

LG1S15 

Sanyo 

LB1550 

Sanyo 

SN76701 

Tl 

SN76702 

Tl 

SN76710 

Tl 

SN76711 

Tl 

SN76721 

Tl 

SN76727 

Tl 

TA7171 

Toshiba 

TA7172 

Toshiba 

TA7177 

Toshiba 

TA7178 

Toshiba 

Character Generator (indicates tuning voltage scate and 

band info on screen) 

U191 

Telefunken | 

Chroma Circuits (demodulators, IF amplifiers, luminance 

control, signal processors, and various combinations) 

HA11247 

Hitachi 

HA11409 

Hitachi 

HA11412 

Hitachi 

HA11417 

Hitachi 

(Continued) 


Chroma Circuits (demodulators, 
control, signal processors, and 


IF amplifiers, luminance 
various combinafions) 

(Cont’d) 

Hitachi 

Motorola 

Motorola 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

NEC 

NEC 

Panasonic 

Panasonic 

Panasonic 

Panasonic 

Panasonic 

Panasonic 

Panasonic 


RCA 

RCA 

RCA 

RCA 

RCA 

RCA 

RCA 

RCA 

RCA 

RCA 

RCA 

RCA 

RCA 

RCA 

RCA 

RCA 

RCA 

RCA 

RCA 

RCA 

RCA 

RCA 

RCA 

RCA 

Sanyo 

Sanyo 

Sanyo 

Sanyo 

S6S 

SGS 

SGS 

Siemens 

Siemens 

Siemens 

Signedcs 

Signetics 

SIgnetIcs 

Signetics 

Signetics 

Signetics 

Signetics 

Signetics 

(Continued) 
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MASTER SELECTION GUIDE 


LINEAR-Consumer Circuits (Conf d) 


Functiori De^ 

Source 

Television Circuits 

(Cont’d) 

Chroma Circuits (demodulators, IF amplifiers, luminance 

control, signal processors, and various combinations) 

(Cont'd) 

ULN-2260A 

Sprague 

ULN-3914A 

Sprague 

TBA520 

Telefunken 

TBA530 

Telefunken 

TBA540 

Telefunken 

TBA560 

Telefunken 

TBA990 

Telefunken 

TDA2140 

Telefunken 

T0A2150 

Telefunken 

TDA2151 

Telefunken 

TDA2160 

Telefunken 

TDA2161 

Telefunken 

SN76242 

Tl 

SN76243 

Tl 

SN76246 

Tl 

SN76267 

Tl 

SN76298 

Tl 

SN76645 

Tl 

SN76889 

Tl 

TA7141A 

Toshiba 

TA7148 

Toshiba 

TA7149 

Toshiba 

TA7150 

Toshiba 

TA7161 

Toshiba 

TA7167 

Toshiba 

TA7168 

Toshiba 

TA7169 

Toshiba 

TA7173 

Toshiba 

TA7174 

Toshiba 

TA7192 

Toshiba 

TA7193 

Toshiba 

TA7607A 

Toshiba 

TA7611A 

Toshiba 

TA7621 

Toshiba 

TA7622A 

Toshiba 

TA7650 

Toshiba 

TA7659 

Toshiba 

TA7660 

Toshiba 

TA7661 

Toshiba 

TA7675 

Toshiba 

TA7676 

Toshiba 

TA7678 

Toshiba 

1 D/A Converter (converts an input to coarse and fine tune 

1 outputs) SAB3013 

Signetics 

1 Decoder, 1 of 16 

M054 

SGS 

M055 

SGS 

1 Deflection Correction Circuit 

1 TDA4610 

Siemens 1 

1 Digital Tuner and Signal Detector 

LM1019 

National 

TDA4431 

SGS 

Digital Tuning SAB3035 

Signetics 

SAB3036 

Signetics 

SAB3037 

Signetics 

1 Digital Tuning Device Set 

SAA1075 

ITT 

SAA1274 

in 

SAA1276 

in 

1 Digital Tuning System Memory Controller 

1 TA7619A 

Toshiba 

1 Digital Tuning System (PLL) 

TC9136 

Toshiba 

TC9137 

Toshiba 

Frequency Synthesis Control (converts tuning data into 

frequency information for SDA100 system) 

1 SM564 

Siemens 


1 Function Device 

Source 

Frequency Synthesis Control (interface between 

synthesizer and varicap diode tuher) 


MC2801 

Motorola 

Frequency Syntttesizer 


SAB3035 

Signetics 

1 Frequency Synthesizer, interfaces to MPU 

MN6044 

Panasonic 

MN6049 

Panasonic 

1 Games, See Consumer Circuits, Video Games 

Horizontal & Verticai Processor 


HA11235 

Hitachi 

HA11244 

Hitachi 

LM1880 

National 

AN295 

Panasoriic 

AN5410 

Panasonic 

AN5411 

Panasonic 

AN5430 

Panasohic 

AN5431 

Panasonic 

AN5435 

Panasonic 

CA3202 

RCA 

CA3223 

RCA 

TDA2577A 

Signetics 

TDA2578A 

Signetics 

T0A2595 

S^netics 

Horizontal Processor 


TBA340 

in 

TBA950 

in 

TDA1950 

in 

TDA9500 

in 

TDA9503 

in 

TDA9513 

in 

MCI^I 

Motorola 

MCi;^ 

Motorola 

LM1391 

National 

TBA920 

National 

TBA950-2 

National 

TDA2590 

National 

TDA2591 

National 

AN5750 

Panasonic 

AN5760 

Panasonic 

TDA2591 

Plessey 

CA1391 

RCA 

CA1394 

RCA 

CA3159 

RCA 

CA3210 

RCA 

CA920A 

RCA 

TDA1180 

SGS 

TDA2593 

Signetics 

TDA2594 

Signetics 

TDA2591 

Telefunken 

TDA2593 

Telefunken 

SN76525 

Tl 

TA7151 

Toshiba 

Intercarrier Frequency Modulator 


4002Z 

NCM 

Line Selector 40Q3Z 

NCM 

MATV Amplifiers (hybrid) 


OM320 

Amperex 

Gm3Z1 

Amperex 

0M322 

Amperex 

0M323 

Amperex 

0M323A 

Amperex 

OM335 

Amperex 

0M336 

Amperex 

0M337 

Amperex 

0M337A 

Amperex 

0M339 

Amperex 

0M345 

Amperex 

0M350 

Amperex 

0M360 

Amperex 

0M361 

Amperex 

0M370 

Amperex 


1 Function Oevico 

Source 

Line 

1 Modulator Circuit for Video Tape Recorders and Disc 


Players MC1374 

Motorola 


Noise Reduction System 



TA7652 

Toshiba 


On Screen Channel Display 



M191 

SGS 

125 

M192 

SGS 


On Screen Display 



SDA2005 

Siemens 


On Screen Tuning Voltage Bargraph Display 


UAA190 

Siemens 


PAL Color Encoder and Video Summer 



TEA1002 

Signetics 


Pattern Generator 



400 1Z 

NCM 

130 

Picture Contrast/Brightness 



TA7126 

Toshiba 


TA7134 

Toshiba 


TA7135 

Toshiba 


Power Supply Controller 



U5112 

Sanyo 


Prescalers 

1-35 

Program Memory (17x16) 



M193 

SGS 


Program Memory (20x12), D/A 



SN76720 

Tl 


Radio M755 

SGS 


M756 

SGS 


Signal Processor, Bilingual 



CA3120 

RCA 

140 

CAS 142 

RCA 


CA3154 

RCA 


LA7751 

Sanyo 


U7755 

Sanyo 


TBA890 

Signetics 

145 

SN76524 

Tl 


SN76544 

Tl 


SN76545 

Tl 


Small Signal Combination 1C for Monochrome TV 


TDA4500 

Signetics 


Sound Circuits HA 11229 

Hitachi 

150 

HA1124 

Hitachi 


HA1125 

Hitachi 


HA1364 

Hitachi 


TOA1235 

ITT 


TDA1236 

ITT 

155 

MC1357 

Motorola 


MC1358 

Motorola 


TDA1190 

Motorola 


TDA11902 

Motorola 


TDA1190P 

Motorola 

160 

TDA3190P 

Motorola 


TBA120S 

National 


mPC575 

NEC 


AN240P 

Panasonic 


AN241 

Panasonic 

16S 

AH34C 

PoiiaSCniC 


AN5210 

Panasonic 


AN5220 

Panasonic 


AN5250 

Panasonic 


AN5260 

Panasonic 

170 

AN5730 

Panasonic 


TBA120 

Plessey 


TBA750 

Plessey 


CA1190 

hCA 


CA1191 

RCA 

175 

CA3042 

RCA 


CA3065 

RCA 


CA3075 

tRCA 


CA3134 

RCA 


U1320 

Sanyo 

180 


(Continued) 



20 


25 


35 


40 


45 


50 


55 


60 


65 


70 


75 


80 


85 


90 


95 


100 


105 


110 


115 


120 



t Military Temperature Range ( - 55° to 125°C) 


* Typical Value 
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1C MASTER 


LINEAR-Consumer Circuits (Cont’d) 


DC 

< 

UJ 

z 


Function Device 

Source 

Television Circuits 

(Cont’d) 

Sound Circuits 

(Cont'd) 

LA1363 

Sanyo 

LA1365 

Sanyo 

TDA1190 

SGS 

TDA2190 

SGS 

T0A3190 

SGS 

TDA2840 

Siemens 

TDA2841 

Siemens 

TDA4280T/U 

Siemens 

TDA4281T/U 

Siemens 

TBA120U 

Signetics 

TBA750C 

Signetics 

TDA2546A 

Signetics 

TIU3810 

SlgaMIca (3613) 

TDA1190Z 

Sprague 

TDA3190 

Sprague 

ULN-2111A 

Sprague 

ULN-2290 

Sprague 

TBA120 

Telefunken 

SN76643 

Tl 

SN76651 

Tl 

SN76660 

Tl 

SN76665 

Tl 

SN76666 

Tl 

SN76688 

Tl 

TA7051 

Toshiba 

TA7072 

Toshiba 

TA7073A 

Toshiba 

TA7130 

Toshiba 

TA7146 

Toshiba 

TA7176A 

Toshiba 

TA7243 

Toshiba 

TA7314 

Toshiba 

TA7632 

Toshiba 

TA7633 

Toshiba 

Surface Acoustic Wave Filter, IF 


SW203 

Plessey 

Sychron Generator 


2001Z 

NCM 

Sync Generator SAA1043P 

Signetics 

1 Synchronization and Deflection Circuit I 

LA7801 

Sanyo 

U7802 

Sanyo 

LA7806 

Sanyo 

LA7810 

Sanyo 

SynchrtMKius Demodulator 


TDA0820T 

Signetics 

Teletext, Channel and Page Selector 


TEA9241 

Thonson-CSF 

Teletext, DIDON Demodulator 


TEA2585 

Thomson-CSF 

TEA2586 

Thomson-CSF 

Test Pattern Generator 


ZNA234 

Ferranti 

Timer, Programmable 


MM53100 

National 

MM53105 

National 

Tone Control TDA1S24 

Signetics 

TA7125 

Toshiba 

1 Touch Tuner; See Switches, Capacitance or touch sensing I 

and TV 


Traffic Camera Controller 


4004Z 

NCM 

Tuner Band Switching 


AN5700 

Panasonic 

LA7900 

Sanyo 

TA7315 

Toshiba 

Tuner Controller 


SL9S2 

Plessey 


Function Device 

Source 

Line 

T uner Controller, Non-Volatile Storage for 16 Programs I 


U193 

Telefunken 


Tuner Controller (2 device set) 



SAA1020 

ITT 


SAA1121 

in 


SAA1220 

ITT 

60 

Tuning System SDA100 

Siemens 


SDA200 

Siemens 


TV Camera Sync Generator 



CD22402 

RCA 


TV Channel Selection— See also; Switches, Capacitance or 


Touch Sensing and TV Tuning, both this section 


Universal Sync. Generator (NTSC) 



SCN2622A 

Signetics 

65 

Universal Sync. Generator (PAL) 



SCN2621A 

Signetics 


Universal Video Interface 



SCN2637A 

Signetics 


Vertical Deflection 



MC1393 

Motorola 


MC6190 

Motorola 


MC6191 

Motorola 

70 

MC6192 

Motorola 


MC6193 

Motorola 


MC6194 

Motorola 


kPC1031 

NEC 


AN5510 

Panasonic 

75 

AN5512 

Panasonic 


AN5520 

Panasonic 


LA1385 

Sanyo 


; LA1463 

Sanyo 


U1464 

Sanyo 

80 

' LA7800 

Sanyo 


TDA1170 

SGS 


TDA1270 

SGS 


TDA1470 

SGS 


TDA1470A 

SGS 

65 

TDA1670 

SGS 


TDA1770 

SGS 


TDA2653 

Signetics 


TDA2653A 

Signetics 


TDA2655A 

Signetics 

90 

TDA2655B 

Signetics 


TDA3651 

Signetics 


TDA3651A 

Signetics 


TDA3652 

Signetics 


TDA1170 

Sprague 

95 

ULN-2270 

Sprague 


U2170B 

Telefunken 


TA7152 

Toshiba 


TA7242 

Toshiba 


VHF Tuner TUA2000 

Siemens 

100 

Video Circuits (IF amplifiers, detectors, A6C, AFC, and 


various combinations) 



HA11215 

Hitachi 


HA11220 

Hitachi 


HA11221 

Hitachi 


HA11238 

Hitachi 


HA11405 

Hitachi 

105 

MC13001 

Motorola 


MC13002 

Motorola 


MC13010 

Motorola 


MC1330A1 

Motorola 


MC1330A2 

Motorola 

110 

MC1349 

Motorola 


MC1350 

Motorola 


MC1352 

Motorola 


MC1372 

Motorola 


MC1373 

Motorola 

115 

LM1822 

National 


LM1886 

National 


LM1889 

National 



(Continued) 



Video Circuits (IF amplifiers, detectors, AGC, AFC, and I 

various combinations) 

(Cont’d) 

LM2889 

National 

TBA440 

National 

TBA970 

National 

TDA2540 

National 

TDA2541 

National 

TDA440 

National 

rxPC595 

NEC 

(rPC596 

NEC 

AN5111 

Panasonic 

AN5120 

Panasonic 

AN5710 

Panasonic 

AN5720 

Panasonic 

SL1430 

Plessey 

SL1431 

Plessey 

SL1432 

Plessey 

TDA440 

Plessey 

CA1352 

RCA 

CA270 

RCA 

CA3068 

RCA 

CA3136 

RCA 

CA3191 

RCA 

CA3192 

RCA 

CA3216 

RCA 

LA1352 

Sanyo 

U1353 

Sanyo 

U1354 

Sanyo 

LA1357N 

Sanyo 

TDA4420 

SGS 

TDA4433 

SGS 

SDA5500 

Siemens 

TBA1440G 

Siemens 

TBA1441 

Siemens 

TDA5500 

Siemens 

TDA5600 

Siemens 

TDA5610 

Siemens 

TDA5611 

Siemens 

TDA2544 

Signetics 

TDA3540 

Slg.netics 

TDA3541 

Signetics 

TDA3564 

Signetics 

TDA440 

Telefunken 

TDA4400 

Tetefunken 

TDA4410 

Telefunken 

TDA4420 

Telefunken 

TDA4421 

Telefunken 

T0A4422 

Telefunken 

TDA4430 

Telefunken 

TDA4431 

Telefunken 

TDA4432 

Telefunken 

TDA4440 

Telefunken 

TDA4450 

Telefunken 

SN76600 

Tl 

SN76644 

Tl 

SN76650 

Tl 

TA7069 

Toshiba 

TA7074 

Toshiba 

TA7075 

Toshiba 

TA7076 

Toshiba 

TA7124 

Toshiba 

TA7145 

Toshiba 

TA7147 

Toshiba 

TA7162 

Toshiba 

TC5003 

Toshiba 

1 Video Disc Player/Microprocessor Interface (digital I 

auxiliary information buffer) 


CD3226 

RCA 

Video Pulse Generator 


S178 

Siemens 

Y Signal Recording Processor 


TA7637 

Toshiba 


t Military Temperature Range (-65° to 125“C) 
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MASTER SELECTION GUIDE 


LINEAR-Consumer Circuits (Cont’d) 


Video Game Circuits 


Character Generator 

HS3819 

Harris (4658) 

Clock Generator (for MM57100) 


MM53104 

National 

1 Color Processor (generates single composite color signal I 

from game chip input) 


AY3-8915 

Gl 

1 Dedicated (some may be used in programmable systems I 

also) AY3-8500 

Gl 

AY3-8500-f 

Gl 

AY3-8603 

Gl 

AY3-8605 

Gl 

AY3^ 

Gl 

AY3-8607 

Gl 

AY3-8610 

Gl 

1 Interface (processes graphics data and generates video I 

signals) AY3-8900 

Gl 

AY3-8900-1 

Gl 

PAL Color Encoder and Video Summer 


TEA1002 

Signetics 

Programmabto Video Interface 


SCN2636A 

Signetics 

SCN2637A 

Signetics 

Sound Generator 


AY3-8910 

Gl 

AY3-8912 

Gl 

SN76477 

Tl 

TV/mP Interface 


M106 

SGS 

Video Display Generator 


MC6847 

Mstento (1505) 

Video Modulator (interfaces audio, color, difference, and 

luminance signals to TV antenna terminals) 

MC1372 

Motorola 

MC1373 

Motorola 

LM1889 

National 

Miscellaneous 

Appliance Timer 


FCM7040 

Fairchild 



LSICmp (803) 25 
LSICmp (803) 
LSICmp (803) 
LSICmp (803) 


Facsimile LM1011 

MN8023 

National 

Panasonic 

General-Purpose A/D Converter and Digital-Scale Circuit 

S4036 

AMI 

Ground Fault Interrupter 

CS259 

Cherry 

MC3426 

Motorola 

LM1851 

National 

Motor, Induction Motor Energy Saver 

uyinnn 


HV1005 

Harris 

HV1010 

Harris 


Motor Positionino System (3-chip set), Tachometer 
Converter, DM Converter and Switch-Mode Driver tor dc 



Function Devic* 

Source 


Motor Speed Regulator 


(Cont’d) 

MC2907 

Cherry 


LMIOM 

Fairchild 


LM1014A 

Fairchild 


mA7392 

Fairchild 


LS7263 

LSIComp 


LM1014 

National 


MSM5819 

OKI 

(4118) 

SL440 

Plessey 


TOA1085A 

Plessey 


TDA2085A 

Plessey 


TCA900 

SGS 


TCA910 

SGS 


TDA1151 

SGS 


S572 

Siemens 


TCA955 

Siemens 


TDA1506 

Signetics 


SG1731 

silicons 


SG2731 

Silicons 


SG3731 

Silicons 


Motor Speed Regulator, for Record Players, Tape 


Recorders TDA1533 

Signetics 


Motor Speed Regulator, PLL 



TM4503 

Tcshibs 


Motor Speed Regulator, PLL, for Record Players, VTR 

HSS5816 

OH 

(4118) 

Motor, Stepping Motor Drive 



PBL3717 

RIFA 


Motor, Stepping Motor Driver 



SAA1(K7 

Signetics 


UDN-2949Z 

Sprague 


Music Chimes SAB0600 

Siemens 


Music, Voltage Controlled Oscillator 



SSM2030 

SSM 


SSM2033 

SSM 


Music, Voltage Controlled Filter, Four Stage 


SSM2040 

SSM 


SSM2044 

SSM 


Music, Voltage Controlled Transient Generator 


SSM2050 

SSM 


SSM2055 

SSM 


SSM2056 

SSM 


Optical Transceiver (intrusion alarm) 



CS258A 

Cherry 


Peak Power Meter Driver, Dual (for hi-fi stereo) 


TA7318 

Toshiba 


TA73^ 

Toshiba 


Protector Circuit (overcurrent detection for OCL and 

speaker) HA12002 

Hitachi 


TA7317 

Toshiba 


Revolution Counter Pulse Shaper 



SAK215 

in 


Servo Driver NE544 

SI|Mltes 

(3632) 

Smoke Detector 



CS179 

Cherry 


MP7162 

MicroPwr 


MC 14466 

Unfnrnia 


MC14467 

Motorola 


LM1801 

National 


NF5301 

National 


013184 

not 

(3604) 

SCL5331-5 

sss 


a;L5331-6 

sss 


SCL5341 

sss 


S02 

Supertex 


SD3A 

Supertex 


Switch, Video SAA1300 

Signetics 


Switches SAS560 

Hitachi 


SAS570 

Hitachi 


MN1976 

Panasonic 



(Continued) 


Function Device 

Source 

Switches 

(Cont'd) 

SAS560 

Siemens 

SAS570 

Siemens 

SAS580 

Siemens 

SAS590 

Siemens 

SAS6810 

Siemens 

SAS660 

Telefunken 

SAS6600 

Telefunken 

SAS6610 

Telefunken 

SAS670 

Telefunken 

SAS6700 

Telefunken 

SAS6710 

Telefunken 

Switches, Capacitive Touch Input (keyboard encoder and 

priorltizer) TMS1976 

Tl 

Switches, DC-Controlled, Audio 


LM1037 

National 

LM1038 

National 

TDA1029 


Switches, Proximity 


SAS221 

Siemens 

TCA205AK 

Siemens 

TDA0159 

Thomson-CSF 

TDA0161 

Thomson-CSF 

TDAQi62 

TihomsoR*CSF 

Switches, Touch-Sensitive Light Dimmer 

L87231 

LSICo^l (803) 

LS7232 

LSIComp (803) 

LS7233 

LSICeap (803) 

LS7234 

LSICoiV (803) 

LS7235 

LSICbiH (803) 

S576A 

Siemens 

S576B 

Siemens 

S576C 

Siemens 

TEA1010 

Signetics 

TEA1058T 

Signetics 

Tachometer Circuit 


CS189 

Cherry 

CS2917 

Cherry 

LM2907 

National 

LM2917 

National 

SN76810 

Tl 

Thermo Controller (for air conditioners, refrigerators, etc.) 

TA7165 

Toshiba 

Timers. See Appliance Timers, Clock, Watch circuits in 

this section and Linear-Timers 


Tone Synthesizer for Doorchimes, Toys 

AY3-1350 

Gl 

Trafflc Light Control Circuit 


4004Z 

NCM 

Tuning Voltage Stabilizer, for use with Variable 

Capacitance Diodes 


TCA720 

ITT 

TAA550 

SGS 


QC 

< 

liJ 

Z 


t Military Temperature Range (-55° to 125°C) 


« 1C MASTER 1984 


* Typical Value 
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LINEAR-Followers 


Bias 

Offset 

Voltage 

Unity Gain 

Slew 


Supply 





Currant 

Voltage 

Drift 

Bandwidth 

Rate 

Output 

Range, 





nA2S°C 

ravas^c 

mV/°C 

MHz rain 

v/us 

VmA 

V 

ConMnents 

Device 

Source 

Lhw 


Followers 


See also Linear-Amplifiers, Special Purpose • Current AmpUfiers 


0.1 10 25* 100* 1000 


1 


20.0 

100 

200 

1000 

10@500 

±11to ±18 

Fast, High Current 

QC 1 

7 

7.5 

10* 

12* 

30* 

10 @ 1 

± 5 to ±18 

Follower, Replaces 102 

< 1 




20* 

30* 

10@1 

±5to ±18 

Dual 310 Foliower 


±11 to ±18 


±5to ±20 


±5to±20 
±5to ±20 


±5to ±20 


± 6 to ±18 
±6 to ±18 


±6to ±18 
± 6 to ±18 


±5 to ±18 
±5 to ±18 


±5to ±18 
± 5 to ±18 
±5 to ±18 


Very Fast FET 


Fast Follower 


Very Fast Follower 
Very Fast Follower 


Gain 0.094 (50 Ohm) 


Very Fast Follower 
Very Fast Follower 


Very Fast Follower 
Very Fast Follower 


Follower, Replaces 102 
Dual 210 Follower 
Follower, Replaces 102 

Follower. Replaces 102 
Follower, Replaces 102 
Dual 110 Follower 


10 @ 100 


10 @1.25 
10 @ 1 
10 @1.25 
10 @ ±50 


10 @100 


±15 

±15 

±12 to ±18 


±15 

±1210 ±18 


±6 to ±18 


-15 

±15 


12 to ±18 


3to ±15 


± 5 to ±16 


Follower, Replaces 102 


FoHwer 

Fottower 

Follower 


Follower 

Follower 


Very Fast Follower 


Follower 

Follower 


Follower 


6 tdenticai Sections 


Video Buffer 


+ Military Temoerature Ranqe f - 55° to 125°CI 


* TvDical Value 

BeM feet MItiln nlillieul Mi Is pmlM m Ms pt|i lelel 


ADUI0033 tM (3353) 
LH0033 t National 
TP0033-80 t TeledyneP 


9963 tOEl 


ADLII0833C AD (3353) 
LH0033C National 

TP0033 TeledyneP 


LH0063 t National 
LH0063C National 


3553 t Burr-Brown 


BUF-03E PMI 

BUF-03A PMI 


BUF-03F PMI 
BUF-03B t PMI 


S6210 SiliconG 

LH2210 National 

LM210 National 

SFC2210 Thomson-CSF 


LM110 t Intersil 


SG110 t SiliconG 

LH2110 Intersil 
LH2110 t National 


LM110 tMalional 


9911 tOEl 


SiliconG 

Intersil 

National 


Intersil 

National 


LM102 t Intersil 

SG102 t SiliconG 


LM102 t National 


SG202 SiliconG 

LM202 National 


9910 t OEI 


LM302 Inters!! 

S6302 Sili(»nG 


LM302 National 


MZ320 AnalogSys 


HA-5033-2 t Harris 
HA-S033-5 Harris 
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LINEAR-Operational Amplifiers 


1 Function Device 

Source 

General Purpose 

Dual Amplifiers. The 1458 (0°C to 70°C) and the 1558 
(-$5°C to 125°C) offer approximately the same 
performance as the 741. Compensation is built in. 

XR1458 

Exar 

pA1458 

Fairchild 

MC1458 

Motorola 

LM1458 

National 

OP-14 

PMI (3566) 

RC1458 

Raytheon 

CA1458 

RCA 

NE5512 

Slgntics (3638) 

RESSU 

SilMtles (3640) 

SE5512 

t Sigeetlcs 


(526.3638) 

SE5514 

tSlRStlcs (3640) 

MC1458 

SiliconG 

SB 1458 

SiiiconG 

MC1458 

Tl 

The ioiA series consists of the 10 1A (-55°C to 125°C), 
the 201A (-25°C to 85°C) and the 301 (0°C to 70°C). 
These units require an external compensation capacitor 
which permits the bandwidth to be optimized for 

particular applications. 


AD10U 

tAO (3351) 

^AIOIA 

Fairchild 

LM101A 

t LinearTech 

LM101A 

t Motorola 

LM101A 

t National 

LM101A 

t Raytheon 

unoi 

tSifNlics (526) 

SG101A 

t SiliconG 

LM101A 

tTI 

TA7506 

Toshiba 

The performance of the 741 series is similar to the 101. 

These units include internal compensation to make the 
device stable and to eliminate the need for an external 

capacitor. 


A0741 

tAO (3351) 

mA741 

Fairchild 

ICL741 

t Intersil 

MPS502 

tMlerePwr (3529) 

MC1741 

t Motorola 

LM741 

t National 

aPC741 

NEC 

OP-02 

PMI (3566) 

PM-741 

PMI 

RC741 

Raytheon 

CA741 

RCA 

M741 

t Signetics 

S6741 

t SiliconG 

SFC2741 

Thomson-CSF 

TA7504 

Toshiba 

FET Input. The "741” of the FET input devices has yet to 
be established. Such a device requires very low cost, 
several sources, and many users. Commercial devices in 
the 155 series above meet some of these criteria, 
hdwever, devices from the series below are generally 

lower in cost. 


aAF771 

Fairchild 

LF13741 

National 

LF351 

National 

CA3140 

t RCA (3595) 

CA3160 

t RCA (3596) 

CA3280 

RCA (3595) 

LF351 

Motorola 


FET Input. Bipolar/JFET available in standard (155), 
wideband (156) and uncompensated (157) versions, 
premium performance (A and B suffixes), and various 
temperature ranges (155, 255, 355, etc are available.) 
Some versions approach the low cost of the units below. 
LF155 fAMD 

LF155 t Intersil 

LF155 t Motorola 

PM-155 t PMI 


t Military Temperature Range (-55° to 125°C) 


®IC MASTER 1984 


* Typical Value 

BaM face Micatas aMlUaHi Bala Is pravIM aa Ua paga aaM. 


High Output Current 


10000 @26 

0PA501S 

t Burr-Brown 

10000 @20 

0PA501 


Barr-Brewi 




(2850) 


0PA501A 


Burr-Brown 

5000 @45 

PA07 


Apex 

5000 @42 

PA10A 

t Apex 

5000 @ 37 

PA10 


Apex 


PA10M 

t Apex 

5000 @22 

PAH 


Apex 


PA73 


Apex 

3500 @ 18 

MCEL165 


MCE 


MCEL2165 


MCE 

3000 @ 18 

MCETCA2365 


MCE 


MCETCA365 


MCE 

2700 @24 

ICH8530I 


Intersil 


ICH8530M 

t Intersil 

2000 @32 

PA09 


Apex 

2000 @30 

3572A 


Birr-Browi 




(2850) 

2000© 24 

ICH8520I 


Intetsil 


ICH8520M 

t Intersil 


2000 @22 


PA01 

LH0101 

LH0101A 

LH0101AC 

LH0101C 


H0S-060S 

3329 


CLC200A 

CLC200AM 

LH0003 

TP3554 


CA3094 



2000 @20 

3573 


Birr-Bra«n 

(2850) 

2000© 18 

LH0021 

t National | 

2000 @10 

CLC103A 


Comlinear 


CLC103AM 

t Comlinear 

1500 @44 

PA12A 

t Apex 

1500 @34 

PA12 


Apex 


PA12M 

tApex 1 

1()00@30 

3571A 


Berr-Brewi 

(2850) 

1000 @24 

ICH8510I 


Intersil 


ICH8510M 

t Intersil | 

1000© 10 

LH0021C 


National 

750 @34 

1461 


TeledyneP 

500© 10 

LH0061 

LH0061C 

t 

National 

National 

200 @ 10 

3553 

t Burr-Brown 


mA759 

mA759C 

t Fairchild 

Fairchild 

150© 140 

PA08 


Apex 

130© 13 

LH0041 

LH0041C 

t 

National 

National 

100© 10 

AD3554A 

A035540 


AO 

AD (3353) 


AD3554S 

1 

Au 


fX. 

< 

LU 


tAO ( 
t Barr-Brawa 


(2B51) 100 


(]omlinear 
t Comlinear 
t National 
TeledyneP 


tRCA 
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LINEAR-Operational Amplifiers (Cont’d) 


High Output Current 


75@ 40 3583 


75 @ 10 P 
P 


(Cont’d) 


Burr-Brown 


Unity Gain Slew Rate 



(V/mS min) Device 

Source 

Line 


High Speed 


CC 

< 

U1 


75 @ 145 

1480 

TeledyneP 

60@30 

3580J 

Birr-Brewi 

(2850) 

50@ 10 

AD380 

AD (3353) 


A0380S 

tAD 


A0382 

AD (3353) 


AD382S 

tAD 


AM-500 

Oltel (2861.2865) 


9914 

OEI 


9918 

OEI 


AMP-01 

tPMI 


1430 

TeledyneP 

50 @ 5 

LH0005 

National 


LH0005A 

t. National 

47 @14 

LH0020 

t National 


LH0020C 

National 

40 @143 

PA84 

Apex 

40 @ 4 

LH0005C 

National 

30 @ 70 

3581J 

Burr-Brown 

25@ 10 

AM-430 

Oltel (2864) 


AM-430M 

tDatel 

20@12 

TAA2761 

Siemens 


TAA2762 

t Siemens 


TAA2765 

Siemens 

i 

TAA4761 

Siemens 


TAA4765 

Siemens 


TAA761 

Siemens 


TAA762 

t Siemens 


TCA311 

Siemens 


TCA312 

fSiemens 


TCA315 

Siemens 


TCA325 

Siemens 


TCA331 

Siemens 


TCA332 

t Siemens 


TCA335 

Siemens 

20 @8 

TAA861 

Siemens 


TAA862 

t Siemens 


TAA865 

Siemens 

15 @ 30 

LH0004C 

National 

^15© 10 

IIA-2620 

tHirrts (3408) 


HA2620 

t Intersil 

15 @ 145 

3582J 

Burr-Brown 


3583 

Bwr-Brewi 

(2850) 


3584 

Berr-Brewi 



(2850) 


Maximum 



Supply Voltage Device 

Source 

Line 


High Voltage 


8000 

CLC220A 

Comiinear 


aC220AM 

t Comiinear 

6000 

CLC103A 

Comiinear 


CLC 103 AM 

t Comiinear 

4000 

CLC200A 

Comiinear 


CLC200AM 

t Comiinear 


CLC210A 

Comiinear 


CLC210AM 

t Comiinear 

1500 

ADLH0033 

RBHi 


HOS-100S 

tAD 

1400 

ADLH0033C 

AD 


H0S-100A 

AD 

1000 

AD3554 

AD (3353) 


AD3554S 

tAD 


3554 

Bsrr-Browa 



(2851) 


AM-5006C 

DitH (2861.2865) 


AM-500MC 

Datel (2861.2865) 


9914 

OEI 

600 

HA-2539 

Hirris (3402) 

500 

ADLH0032 

tAD 


ADLH0032C 

AD 


1430 

TeledyneP 


1430-83 

t TeledyneP 

400 

HA-2540 

HsrrU (3404) 


LH0024 

t National 

350 

LH0032 

t National 


LH0032C 

National 

300 

HOS-050 

tAD 


H0S-050A 

tAD 


H0S-050C 

AD 


H0S-060S 

tAD 


9916 

tOEl 

260 

HA2530 

t Intersil 

250(9 = 5) 

9906 

tOEl 

250 

355 1J 

Burr-Brown 


3551S 

t Burr-Brown 


LH0024C 

National 


1435 

t TeledyneP 

200 

AD380 

AD 


AD380S 

tAD 


HA-5190 

Hants (3455) 


HA-5195 

Harris 

100(g=3) 

HA-2520 

t Harris (3400) 


HA2520 

t Intersil 

100 

AD509K 

AD (3353) 


ADS09S 

tAD (3353) 


3550K 

Birr-Browi 



(2851) 


0PA605 

Barr-Brewi 



(2851) 


HA-5160 

Harris (3448) 


HA-5162 

Harris 

80 

AD509J 

AD (3353) 


3507J 

Barr-Drewi 



(2851) 


1322 

TeledyneP 


1322-01 

t TeledyneP 

65 

3550J 

Barr-Brtwi 



(2851) 


3550S 

t Barr-Brawa 



(2851) 


±150 

PA08 

Apex 


PA83 

Apex 


PA83M 

t Apex 


PA84 

Apex 


3582J 

Burr-Brown 


3583 

Burr-Brown 


3584 

Burr-Brown 

±75 

3581J 

Burr-Brown 

±50 

PA07 



PA10A 



PA12A 


±45 

PA10 

Apex 


PA12 

Apex 

±40 

PA9 

Apex 


3571A 

Burr-Brown 


3572A 

Burr-Brown 


CLC210A 

Comiinear 


CLC210AM 

t Comiinear 


AM-464-2 

Dalai (2864) 


AM-464-ZM 

t Datal (2864) 


HA-2640 

t Harris (3412) 


HA-2645 

Harris 


LM143 

t Harris 


MC1536 

t Motorola 


LH0004 

t National 


LH0004C 

National 


LM143 

t National 


LM144 

t National 


LM1536 

t National 


SG1536 

t SiliconG 


1332 

TeledyneP 

±35 

3580J 

Burr-Brown 

±34 

MC1436 

Motorola 


LM344 

National 


SG1436 

SiliconG 

±30 

PA11 

Apex 


PA73 

Apex 


085101 

Intersil 


ICH8510M 

t Intersil 


ICH8520I 

Intersil 


iCH8520M 

t Intersil 


ICH8530I 

Intersil 


ICH8530M 

t Intersil 


Mei436e 

MfttftrAla 

mVwrvKt 


LM1436 

National 


LM343 

National 


SG1436C 

SiHcmG 


t Military Temperature Range ( - 55° to 125°C) 

3176 


* Typical Value 

BeM face Micitas aielUeni ieta is previM m tie pegs sstsi. 


® 1C MASTER 1984 

















































MASTER SELECTION GUIDE 


LINEAR-Operational Amplifiara 


Current 

pA25°C 

Device 

Source 

line 

Current 

pA25°C 

Device 

Source 

Line 

Function Device 

Source 

Line 

Low Bias Current 


■ 

5.0 


(Cont’d) 


Low Drift 








1425-01 

TeledyneP 





1 









Rated values do not usually include thermal rise due to 

■ 


14^02 

TeledyneP 


0.5 AD510L 

AD 


circuit operation. 


■ 


CA3080 

RCA 

60 

3510C 

Burr-Brown 


0.01 


lataraii (3477) 

■ 


CA3080A 

tRCA 


LTlb02A 

t LinearTech 


0.075 

3S28C 

Barr-Brawa 

■ 


AD50SL 

AD . (3351) 


LT1002AC 

LinearTech 




(2850) 

■ 

10.0 

0PA101BM 

Burr-Brown 


OP05A 

t LinearTech 

5 


ADS15L 

AD (3351) 

■ 


0PA102BM 

Burr-Brown 


LH00443 

National 



0PA104CM 

Barr-Brawa 

■ 


0PA106/MIL 

t Barr-Brawa 


OP-05A 

tPMI 




(2850) 

B 



(2853) 

65 

0.6 0PA27A 

t Burr-Brown 


0.1 

0PA106W 

t Burr-Brown 



MP5507A 

tillaraPwr (3529) 


0PA27E 

Burr-Brown 



AM-490-2C 

Oatel 






0PA37A 

t Burr-Brown 

10 


3523L 

Burr-Brown 






0PA37E 

Burr-Brown 



ICH8S00 

lataraii (3477) 






AM-430B 

Datel 


0.15 

3528B 

Burr-Brown 

10 





AM-490-2M 

t Datel 



OPA106V 

f Burr-Brown 






mA714 

t Fairchild 



AD515K 

AO (3351) 






HA-5130-5 

Harris 

15 


0PA104BM 

Barr-Brawa 






HA-5135-5 

Harris 




(2850) 






HA:OP07 

Harris 


0.2 

ADOP-07 

tAD 






LT1001AC 

LinearTech 



HA-5180 

Harria (3452) 

15 





LT1001AM 

t LinearTech 



HA-5180A 

Harria (3452) 






LT1007AC^ 

LinearTech 

20 


AD523L 

AD 






LT1Q07AM 

1 biuvai 1 evil 



3523k 

Burr-Brown 






LT1037AC 

LinearTech 










LT1037AM 

t LinearTwjh 


0.3 

3528A 

Burr-Brown 






0P05E 

LinearTech 



0PA103 

Birr-Brawi 






0P07A 

t LinearTech 

25 









0P27A 

t LinearTech 



0PA106U 

t Burr-Brown 

















0P27E 

LinearTech 



AM-490-2B 

Date! 










AD515J 

AD (3351) 






0P37A 

t LinearTech 



0PA104AM 

Bvr-Brawa 






0P37E 

LinearTech 




(2850) 






0P27A 

t Motorola 

30 









0P27E 

Motorola 


0.5 

AD504M 

AD 

25 





dP37A 

t Motorola 



AD510L 

AO 






0P37E 

Motorola 



AD517L 

AD 






0P-05E 

PMI 



3510C 

Burr-BrCwn 






OP-07A 

tPMI 

35 


MP517L 

MicroPwr 






MP5507A 

t MicroPwr 



MP5505A 

t MicroPwr 

30 





MP5507E 

MicroPwr (3529) 



LH0044A 

t National 










LH0044AC 

National 






1.0 AD504L 

AD 



AD523K 

AD 






AD504S 

tAD 



3523J 

Burr-Brown 






AD517K 

AD 

40 

1.0 

AD545K 

AD 

35 





AD517S 

tAD 










A0547L 

AD 










3291 

Barr-Brawa 



AD545M 

AD 










0PA100 

Barr-Brawa 







(285D) 










3600b 

Burr-Brown 



0PA100C 

Burr-Brown 






3510B 

Burr-Brown 

45 


OP A 103 

Burr-Brown 

40 





3510S 

t Burr-Brown 



0PA10S 

t Barr-Brawa 






3521L 

Burr-Brown 




(2853) 






AM-490-2A 

Datel 



AD523J 

AD 






>.A725A 

f Fairchild 



3S22L 

Barr-Brawa 






riA725E 

Fairchild 

50 



(2850) 






0P05 

t LinearTech 



ICL8007AC 

Intersil 






MP517K 

MicroPwr 



ICL8007AM 

t Intersil 

45 





MP517S 

t MicroPwr 



LH0052 

t National 






MP5505A 

t MicroPwr 


2.0 

OPAIOO 

Riirr-Rmum 






LH0044 

t National 

55 


0PA100B 

Burr-Brown 






LH0044C 

National 



35278 

Barr-Brawa 






LM11 

t National 




(2850) 






LM11C 

National 



0PA103BM 

Barr-Brawa 






OP-05 

tPMI 




(2850) 

50 





ADS10K 

AD (3351) 

60 









AD510S 

t AD (3351) 


3.0 

OPA100A 

Burr-Brown 










0PA103AM 

Barr-Brawa 






CmTZDA 





(2850) 






1.0 (dual unit) ■P5510A 

t MicroPwr (3529) 


5.0 

3522K 

Burr-Brown 






MP5510B 

MicroPwr (3529) 



3522S 

Burr-Brown 






MP5510E 

MicroPwr (3529) 

65 


3527A 

Burr-Brown 

55 





OP- 10 

tPMI 



3527C 

Burr-Brown 






OP-IOA 

tPMI 



LH0052C 

National 






0P-10E 

PMI 




(Continued) 

-J 





1.3 AM-430M 

t Datel 



t Military Temperature Range ( - 55° to 125°C) * Typical Value 

BiM bet iailtate iMIUnil iata ia pravMad oa tta paga aeM. 
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Master Selection Guide 


1C MASTER 


LINEAR-Operational Amplifiers (Cont’d) 


Supply Currant 

mA ± 15V Dawca Source Lkie 


Low Power 
Non-Adjustable 


9 

0P-215B 

tPHI 

(3566) 


0P-215G 

tPHI 

(3566) 


0P-215F 

PM 

(3566) 


0P-215& 

PHI 




cc 

< 

UJ 

z 


HA-5141A 

HA-5142A 

HA-5144A 


HA-5141 

HA-5142 

HA-5144 


TL061 Series 


220 

0P-420B 

tPHI ( 


0P-420G 

tPHI ( 


0P-420F 

PHI ( 


OP-420G 

PHI ( 


Burr-Brown 

Burr-Brown 


Burr-Brown 

Burr-Brown 


Burr-Brown 



National 


t Fairchild 
fMicroPwr 
tPW (3566) 

tPM (3568) 

t National 
National 
National 
tAMD 

tAD (3351) 

t Harris 
t Intersil 
t Motorola 
t National 

t PHI (3566) 

tSiHconG 
t Thomson-CSF 


1 mA ± 15V Device 

Source 


Low Power 


Programmable 



1 The current drain limits of these units are approximately 

10-300^. mA776 

t Fairchild 


LM4250 

t Harris 


ICL8021C 

hittnil 

(3516) 

ICL8021H 

tlatersil 

(3516) 

MC1776C 

Motorola 


MC3476 

Motorola 


CA3078A 

tICA 

(3597) 

CA6078A 

tRCA 


SG1250 

t SiliconG 


SG2250 

SiliconG 


CA3094 

tRCA 


M3094A 

tBGA 

(3598) 

CA3094B 

tBCA 

(3598) 

1 The current drain limits of these units are approximately 

10-300 mA. ^776C 

Fairchild 


IU-2720 

t Harris 

(3416) 

HA-2725 

Harris 


LM4250C 

Harris 


ICL4250 

t Intersil 


ICL4250C 

t Intersil 


MC1776 

t Motorola 


l,M4250 

t National 


LM4250C 

t National 


SG3250 

SiliconG 


SG4250 

t SiliconG 


SG4250C 

tSIltoonG 


CA3078 

tRCA 

(3597) 

UC4250 

t Solitron 


UC4250C 

Soiitron 


1 The current drain limits of these units are approximately 

1-2000 mA. op-32 

PHI 

(3566) 


Supply Current 
UiM mA±15V 
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LINEAR-Operational Amplifiers (Cont’d) 


Function Device 

Source 


n 

Line 

Function 

Device 

Source 


Line 

Programmable 



Triple (3 units per package) 


(Cont’d) 







L144A 

tSUiceeIx 

(3083) 


Adjustable Current/ Performance 





L144R 

RMcliHx 

(3083) 

65 

Single (1 unit per package) 





L144G 

SnlcMlx 

(3083) 


LM4250 

t Harris 




CA3060 

tRCA 

(3507) 


ICL7611M 

t Intersil 



Quad (4 units per package) 




ICL7612M 

t Intersil 




XII246 

Ew 

(3377) 


ICL7613C 

Intersil 




XR346 

Exar 

(U77) 


ICL7613M 

t Intersil 


20 


XB4202 

Exar 

(3378) 

70 

ICL8021C 

Intersil 




XR4202M 

tExar 

(3378) 


ICL8021M 

t Intersil 




ilA-2740 

Harris 

(3422) 


MC1776C 

Motorola 




MC3575 

t Motorola 



MC3476 

Motorola 




LM146 

t National 



CA3078A 

tRCA 


25 


LM246 

National 


75 

SG1250 

fSiliconG 




LM346 

National 



SG2250 

SiliconG 




LM146 

Raytheon 



ICL7612C 

Intersil 




LM246 

Raytheon 



CA3094 

tRCA 




LM346 

Raytheon 



CA3094A 

tRCA 


30 


XRt46 

tExar 

(3377) 

80 

CA3094B 

tRCA 








mA776C 

Fairchild 








mA776M 

t Fairchild 








HA-2720 

t Harris 








HA-2725 

Karris 


35 






LM4250C 

Harris 








ICL4250 

t Inttfsil 








ICL4250C 

t Intersil 








ICL7611C 

Intersil 








MC1776 

t Motorola 


40 






LM4250 

t National 








LM4250C 

t National 








CAsoeo 

RCA 








CA3080A 

tRCA 








SG3250 

SillconG 


45 






SG4250 

t SillconG 








SG4250C 

tSiliconG 








CA3078 

tRCA 








Dual (2 units per package) 









IU-2730 

fHarrit 

(3419) 







HA-2735 

Harris 


50 






ICL8022G 

laiartil 

(3516) 







ICL 8022 a 

tlalartN 

(3516) 







LH24250 

t National 








LH24250C 

National 








Triple (3 units per package) 









ICL7632C 

litinil 

(34*1) 

55 






ICL7632M 

t Intersil 








ICL8023C 

latanll 

(3516) 







ICL8023M 

tlitersll 

(3516) 







mom 

RCA 

(3597) 







mom 

RCA 

(3597) 

60 






SG1253 

tSiliconG 








S62253 

SillconG 








SG3253 

SillconG 









(Continued) 








SvnXy 
Voltage. V 

Device 

Source 


Single Supply 

Single Units 

to 24 

CA3094 

tRCA 


to 30 

OP-32 

PMI 


to 36 

mA759 

t Fairchild 



fiA759C 

Fairchild 



CA3140 

tRCA 



CA3094A 

tRCA 


to44 

CA3094B 

tRCA 


1to16 

ICL7612M 

t Intersil 



ICL7612C 

Intersil 


2to30 

HA-5141 

Harris 


5to16 

0P-20B 

tPMi 



0P-20C 

tPMI 



0P-20F 

PMI 



0P-20G 

PMI 



0P-20H 

PMI 



GA3130 

tRCA 

(3506) 


CA3130A 

tNA 

(3596) 

Dual Units 




j (Ccntlnueu On next page] 




90 


95 



t Military Temperature Range (-55° to 125°C) 


* Tyi^l Value 

BeM fico Mfeitot iMitlani iaii Is preilM as lie page aatai. 
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1C MASTER 


LINEAR-Operational Amplifiers (Cont’d) 


Supply 




Voltage, V 

Device 

Source 

Line 


Supply 




Voltage, V 

Device 

Source 

Line 


Single Supply 


Dual Units 


Quad Units 


Single Supply 


CC 

< 

HI 

z 


to 20 

0P-215B 

fPMI 


0P-215C 

tPMI 


OP-215F 

PMI 


0P-215G 

PMI 

2to30 

HA-5142 

Harris 

3to26 

HA17902 

Hitachi 


LM2902 

Motorola 


LM2904 

Motorola 


LM2902 

National 


LM2904 

National 


LM2902 

Raytheon 


CA2904 

RCA 


LM2902 

Tl 


LM2904 

Tl 


TDF2904 

Thomson-CSF 

3to30 

LM158A 

t National 


LM358 

National 


CA358 

RCA 


LM358 

Signetics 


LM358 

Tl 


LM158 

t Motorola 


LM258 

Motorola 


LM358 

Motorola 


LM158 

t National 


LM258 

National 


LM258A 

National 


LM358A 

National 


CA158 

tRCA 


CA258 

RCA 


LM158 

t Signetics 


LM258 

Signetics 


NE532 

Signetics 


SE532 

t SlMMtos (526) 


LM158 

tTI 


TL321C 

Tl 


TL321M 

tTI 

3to36 

mA798 

Fairchild 


MC3458 

Motorola 

4to36 

CA3240 

RCA (35%) 

5to30 

OP-220 

PMI (3566) 


OP-221 

PMI 

8te36 

TBA23^1 

SGS 



2to30 

HA-5144 

Harris 

3 to 26 

TOF2902 

Thomson-CSF 

3 to 30 

;iA124 

t Fairchild 


mA224 

Fairchild 


mA324 

Fairchild 


LM124 

t Intersil 


LM324 

Intersil 


LM124 

t Motorola 


LM224 

Motorola 


LM324 

Motorola 


LM124 

t National 


LM224 

National 


LM324 

National 


/iPC324 

NEC 


LM124 

t Raytheon 


LM224 

Raytheon 


LM324 

Raytheon 


CA124 

tRCA 


CA224 

RCA 


CA324 

RCA 


LM124 

t Signetics 


LM224 

Signetics 


LM324 

Signetics 


SG124 

t Silicons 


SG224 

SiliconG 


SG324 

SiliconG 


LM124 

tTI 


LM224 

Tl 


LM258 

Tl 


LM324 

Tl 

3to36 

Xli3403 

Enr (3378) 


XR3503 

t bar (3378) 


MA3303C 

Fairchild 


MA3403C 

Fairchild 


MC3^ 

Motorola 


MC3403 

Motorola 


MC3503 

t Motorola 


RC3403 

Raytheon 


RM3503 

t Raytheon 

3to44 

MC33074 

Motorola 


MC34074 

Motorola 


MC3S074 

t Motorola 

4 to 18 

MC3401 

Motorola 


LM3401 

National 


RC3401 

Raytheon 


CA3401 

tRCA 

4 to 28 

MC3301 

Motorola 


LM3301 

National 


RC3301 

Raytheon 

4to32 

LM2900 

National 


LM3900 

National 


LM2900 

Raytheon 


LM3900 

Raytheon 


LM2900 

Tl 


LM3900 

Tl 

4to36 

LM1900 

Tl 

5 to 30 

OP-420B 

tPMI 


0P-420C 

tPMI 


0P-420F 

PMI 


OP-4206 

PMI 


t Milltar/ Tesnpsraturs Rsnjs J - 55° 


3180 


Wide Band 

40* 

AD380J 

AO (3353) 


AD380K 

AD 


AD3801 

AD 


AD380S 

tAD 


HA-2400 

t Harris 


HA-2404 

Harris 


HA-2405 

Harris 

50* 

3551J 

Burr-Brown 


3551S 

t Burr-Brown 


CA3015 

tRCA 


CA3015A 

tRCA 


CA3030 

RCA 


CA3030A 

RCA 


CA3038 

tRCA 


CA3038A 

tRCA 

60* 

1430 

TeledyneP 


1430-83 

tTeledyneP 

65* 

/xA715C 

Fairchild 


mA715M 

t Fairchild 

70 

HA-SI 12 

Harris (3459) 


HA-5114 

Harris (3459) 

70* 

OPAKK 

Burr-Brown 


3554A 

Burr-Brown 


3554B 

Burr-Brown 


3554S 

Burr-Brown 


LH0032 

t National 


LH0032C 

NaUonal 


AIH.H<NI32 

t AD (3353) 


ADLHfMl32C 

AD (3353) 


LH0024 

t National 


LH0024C 

National 

70(-3db) 

CLC210A 

Comiinear 


CLC210AM 

t Comiinear 


100 

AM-500GC 

Datel 


AM-500MC 

Datel 


HA-5160 

Harris 


HA-5162 

Harris 


9906 

tOEl 


IIESS39 

Sl|itllcs (3678) 


SESS39 

tSI|MUcs 



(526.3678) 

100* 

HOS-050 

tAD 


H0S-050C 

AD 


H0S-060S 

tAD 


HA-2620 

t Harris 


HA-2622 

t Harris 


HA-2625 

Harris 

100 (-3db) 

CLC200A 

Comiinear 


CLC200AM 

t Comiinear 

150 (-3db) 

CLC103A 

Comiinear 


CLC103AM 

t Comiinear 

200 


DEI 



tOEl 

200 (-3db) 

CLC220A 

Comiinear 


CLC220AM 

t Comiinear 

300 

9914 

DEI 

400* 

HA-2540 

Harris 

500 * 

1435 

t TeledyneP 

600* 

HA-2539 

Harris 

1000 

0PA600/MIL 

Barr-Drawn 



(2853) 


* Typical Value 

IM fin taiinin liiltiani iita Is pnvIM n tin pa|i letMl. 
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LINEAR-Operational Amplifiers-Characteristics 


Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 







Vottage 

Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 






mV(25°C) 

nA(25“C) 

nA(25°C) 

mV/°C 

MHz 

VI ^ 

V/V 

dB 

Comp. 

Comments 

Device 

Source 

Line 


Single Units 


In this list the “Comp.” column indicates the number of compensation components required at unity gain. Thus 0 indicates a fuily compensated amplifier. 

The bandwidth and slew rate are listed with the amplifier compensated for unity gain. 




0.005 0.01 

- 

- 

0.3* 

1 * 

10M 

110 

0 

Chopper Stabilized 




2.0* 

2.5* 

10M 

120 

0 

Chopper Stabilized 


0.0005 

0.05 

2 

2.5 

10M 

120 

0 

Chopper Stabilized 


0.0005* 

0.05 

2* 

2.5* 

5M 

130* 

1 

Chopper Stabilized 


0.005 

0.01 

2.0* 

2.5* 

10M 

120 

0 

Chopper Stabilized 

3 

— 

0.1 

0.3 

— 

30K 

88* 

0 

Commutating Auto Zero, Compensated 









Commutating Auto Zero, 

Uncompensated 

0.01 * 10 

— 

0.2* 

8* 

2.8* 

1.5M* 

120 

0 

Ultra-Low Noise 




63* 

17* 

1.5M* 

120 

0 

Ultra-Low Noise 

0.015 1 

— 

0.1 

- 

- 

- 

140 

0 

Instrumentation, 50 mA output 

2 

2 

0.6 

0.4 

0.1 

450K 

114 

0 

Ultra Low Offset, Low Drift 




* 

1M 

* 

1M 


0.025 1 


0.1 450K 114 

0.17 * 300K 110 


0.25 * 300K 110 


2.5 * 0.8 * 1M 


10 

2.5 

2 

CO 

d 

0.1* 

1M 

110 

15 

2.5 

0.5 

0.4* 

0.06* 

1M 

120 

20 

20 

0.75 

- 

- 

5-1000 

100 

25 

30 

0.5 



5-1000 

100 

35 

50 

3 

- 

- 

5-1000 

100 

40 

35 

— 

63* 

11* 

— 

— 



0.2 

CM 

18* 

1M 




0.6 

5 

1.7 

1M 

114 


Chopper Stabilized 
Chopper Stabilized 


Chopper Stabilized 


Chopper Stabilized 


Ultra Low Offeet Voltage, Low Drift 

Ultra Low Offset, Low Drift 
Ultra Low Offset Voltage, Low Drift 

Ultra Low Offset Voltage, Low Drift 

Ultra Low Offset Voltage, Low Drift 


Ultra Low Offset Voltage, Low Drift 


Trimmed Offset 

Precision, Low Noise 

Instrumentation (2 amps available as 

pair) 

Instrumentation (2 amps available as 
pair) 

Instrumentation (2 amps available as 

pair) 

Low Noise, High Slew Rate 
Ultra Low Noise, Low Offset 


ICLTSSOC littrsll (3488) 


ICL7600C Intersil 
ICL7600M t Intersil 


ICL7601C Intersil 
ICL7601M t Intersil 


IIP5527 MlcroPwr (3529) 

IIIP5537 MlcroPwr (3529) 


AMP-01 tPMI (3568) 

LT1001AM t LinearTech 


AM-490-2C Datai 
AM-490-28 Datol 





AM490-2A 


AD517L 

MP517L 

LT1001AC 

AD0P-07A 

0P-07A 

HA-OP07A 

HA-OP07E 

MP5507A 

0P-07A 

0P-07A 

HA-5130-2 

HA-5135-2 

HA-5130-5 

HA-5135-5 

AD510L 

LH0044A 

LH0044AC 


Datol (2865) 

AD (3351) 

MlcroPwr 20 

LinearTech 
tAD (3351) 

t Intersil 

Harris 

Harris 25 

t MlcroPwr 
t MlcroPwr (3529) 
tPMI (3566) 

Harris (3444) 

Harris 30 

Harris (3444) 

Harris 

AD (3351) 

t National 

National 35 


1 36298 fBorr-Browo (2851) 


CC 

< 

LU 
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1C MASTER 


LINEAR-Operatlonal Amplifiers-Characteristics (Cont’d) 


onset Bias 

Voltage Current 

mV(25°C) 04(25*0 

onset 

Current 

nA(25°C) 

VoKage 

Drift 

/xvrc 

Band- 

width 

MHz 

Slew 

Rate 

V/ms 

Voltage 

Gain 

V/V 

CMRR 

dB 

Comp. 

Comments 

Device 

Source 


Single Units 

(Cont’d) 

0.05 0.014 

0.014 

45 

7 

13* 

128 

86 

0 

High Speed Instrumentation 

AM-543MM 

t Datel 











AM-543MR 

Datel 


0.05 

0.05 

45 

7 

13* 

128 

86 

0 

High Speed Instrumentation 

AM-543MC 

Datel 


2 

0.75 

1 

0JS5* 

0.1* 

1M 

100 

0 

Ultra Low Offset VoKage, Low Drift 

AD517K 

AD 

(3351) 










AD517S 

tAD 

(3351) 










MP517K 

MicroPwr 











MP517S 

t MicroPwr 


5 

0.5 

0.5 

0.2 

— 

2M 

126 

0 

Precision Instrumentation 

LM163A 

t National 











LM363A 

t National 


13 

4.0 

1 

0.3* 

0.1* 

1M 

110 

’ 0 

Trimmed Offset 

I 

AD 












tAD 


14 

14 

1 

0.5* 

_ 

1024 

86 

0 

Low Drift Instrumentation 

AM-542MM 

t Datel 











AM-542MR 

Datel 


15 

10 

0.5 

— 

5 

1000 

90 

0 

Precision Insrumentation 

AD524C 


(3354) 

30 

— 

0.2 

025 

5 

IK 

115 

0 

Precision Instrumentation 

A0624C 

AD 

(3355) 


5 

0.5 

0.4* 

0.06* 

500K 

114 

1 

Precision, Low Noise 

LH0044B 

National 




1 

0.4* 

0.06* 

500K 

114 

1 

Precision, Low Noise 

LH0044 

t National 


50 

50 

1 

0.5* 

- 

1024 

86 

0 

Low Drift Instrumentation 

AM-542MC 

Datel 



cc 

< 

LU 

Z 


0.08 0.050 0.01 1.5 

1 0.5 0.2 ’ 


0.5 1.5 


0.4 0.1 400K 110 


0.4 * 0.5 * 1M 


63* 11* 



Low Offset Voltage 


Low Noise, High Slew Rate 


Ultra Low Noise 


* 11 

1000K 

106 

0 

Ultra Low Noise 

11 

1M 

106 

0 

Ultra Low Noise, Gain >5 

0.1 

200K 

110 

0 

Low Offset Voltage 

* 0.17 * 

200K 

110 

0 

Uftra Low Offset Voltage, Low Drift 



Ultra Low Offset Voltage, Low Drift 


Ultra Low Offset Voltage, Low Drift 



0.2 

150K 

106 


0.1 

200K 

110 


0.17* 

200K 

123 

• 

0.25* 

200K 

106 


0.6 * 0.5 1M 


1.2 * 0.25 * 1M 


1 * 0.3 * 500K 114 

3 * 25 * 1M 120 


0.1* - 1M 105 


Ultra-Low Offset Voltage 

Low Offset Voltage 

Ultra Low Offset Voltage, Low Drift 


Ultra Low Offset Voltage, Low Drift 


0 Ultra Low Offset Voltage, Low Drift 


Precision Instrumentation 


0 Improved LM 11 

3 Chopper Stabilized 


LinearTech 
t LinearTech 


BsiT-Brown 

(2850.2853) 


tBirr-Brewi (2850) 
Barr-Browa (2850) 25 

t Motorola 
Motorola 

PMI (3566) 

PMI (3566) 

tBaythsaa (3592) 30 
Raytbaaa (3592) 


OP-37B t Motorola 
0P-37F Motorola 
0P-37B tPMI (3566) 

0P-37F PMI (3566 



HA-OP07 

Harris 


MP5507B 

t MicroPwr 

(3529) 

PP-07 

t MicroPwr 

(3529) 

OP-07 

tPMI 

(3566) 

RC714 

tRaythcoR 

(3592) 

RC714C 

Raytinoi 

(3592) 

RC714E 

Raythcoa 

(3592) 

#jA714 

t Fairchild 


OP-07E 

Tl 


OP-07E 

LinearTech 


AD0P-07E 

AD 

(3351) 

OP-07E 

Intersil 


/.A714E 

Fairchild 


MP5507E 

MicroPwr 


0P-07E 

MicroPwr 

(3529) 

0P-07E 

PMI 

(3566) 

HA-0P07C 

Harris 


CA3193B 

tRCA 

(3594) 

CA3493B 

tRCA 

(3594) 

LM11A 

t National 


AM-490 

Datal 

(2865) 

1340 

TeledyneP 



Precision, Low Power 


t Military Temperature Range (-55° to 125°C) 


3182 


* Typical Value 
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LINEAR-Operational Amplifiera-Charactaristics (Cont’d) 


Offset 

Bto 

Offset 

Voltage 

Band- 

Stew 

Voltage 







Volts^ 

Current 

Current 

Drift 

widtt! 

Rate 

Gain 

CMRR 






mV(»“C) 

nA(ZiX) 

nA(2S°C) 

aV/°C 

MHz 

V/ms 

V/V 

dB 

Comp. 

CotiHnents 

Device 

Source 


Line 

Single Units 

(Cont’d) 


0.10 

3 

2.8 

0.4* 

15* 

0.25* 

500K 

- 

0 

Ultra Low Offset Voltage 

0P-207A 

tPMI 

(3566) 












0P-207B 

PMI 

(3566) 



5 

1 

3 

0.2* 

- 

2M 

120 

0 

Precision instrumentation 

LM163 

t National 




20 

IS 

0.5 

- 

5 

1000 

90 

0 

Precision Insrumentation 



(3354) 



25 

0.7 

1 

0.5* 

49 

1000K 

95 

1 

Selectable Input 

0PA201C 


5 



1 

1 

0.3* 

05 

1M 

100 

0 

Low Power 

0PA21A 













0PA21E 





5 

3 

3* 

0.1* 

250K 

94 

0 

Trimmed Offset 

AD510J 


(3351) 



35 

5 

1 

0.4* 

0.06* 

500K 

114 

1 

Precision, Low Noise 

LH0044C 

National 




40 

1 

0.8 

- 

1.7 


114 

0 

Ultra Low Noise 

OP-27 

MIeraPwr 

(3529) 

10 


SO 

— 

0.5 



IK 

110 

0 

Precision Instrumentation 

MB 

AO 

(3355) 




35 

0.5 



1000 

90 

0 

Precision Insrumentation 


tAO 

(3354) 



70 

1 

0.8 

- 



120 

4 

High Gain Instrumentation 

0P-06A 

tPMI 

(3566) 



80 

40 

0.4* 

8* 

17 


114 

0 


OP-37 

MleroPwr 

(3529) 




75 

— 

63* 

11* 

— 

— 

0 

Low Noise, High Slew Rate 

0P-37C 

tRaytkaoi 

(3592) 

15 











0P-37G 

flaytiwsa 

(3592) 





0.4* 

8* 

35* 


120 

0 

Ultra Low Noise 

0P-27G 

Motorola 













0P-27G 

PMI 

(3566) 










0 



Motorola 














PMI 

(3566) 

20 





25* 

18* 


120 

0 

Ultra Low Noise 


tPMI 

(3566) 













PMI 

(3566) 





1.8 

5 

1.7 


100 

0 

Ultra Low Noise 

AM-427-A 

Dim 

(2864) 












AM-427-11 

tOMM 

(2864) 











Ultra Low Noise 


tRaytbew 

(3592) 

25 












Raythewi 

(3592) 










0 

Ultra Low Noise 


t LinearTech 













0P-27G 

LinearTech 







8* 

1.7 

700K 

100 

0 

Ultra Low Noise 

0PA27C 

tBirr-Briwi (2850) 












0PA27G 

Barr^Briwi (28S0) 

30 











0PA37C 

tBwT-Briwi (2850) 












0PA37G 

Mrr-Bmn (2850) 






45 

11 


100 

0 

Ultra Low Noise, Gain > 5 


t LinearTech 














LinearTech 












Ultra Low Noise, Gain >5 


t Motorola 


35 












Motorola 





— 

1 

0.25 

5 

IK 

100 

0 

Precision Instrumentation 

AD824S 

tAO 

(3355) 



ISO 

15 

0.5 

0.6* 

055 

2M 

110 

0 

Precision, Low Power 

0P-21B 

tPMI 

(3566) 












0P-21F 

PMI 

(3566) 


0.12 

25 

15 

1 

0.4* 

0.5 

1M 

110 

1 

Low Drift 

3510B 

Bnr-Briwi 














(2850.2853) 

40 











3510S 

tBirr-Brewi 














(2850.2853) 





2 

055 

0.5 

1M 

110 

1 

Precision, Low Drift 

3S10V 

tBHr-Briwi 














(2850.2853) 


0.13 

12 

6 

0.2 

0.4 

05 

A^m 

110 

0 

Low Offset Voltage 

0P-07D 

Tl 



0.15 

0.0^ 

0.01 

0.7* 

1* 

0.3* 

sm 

114 

0 

Improved LM 11 

LM11AC 

National 




2 

02 

2.5 

0.8* 

0.12* 

80K 

104 

0 

Improved 108 A, Low Bias, 

Compensated 

ap-i2A 

tPMl 

(3566) 

45 











0P-12E 

PMI 

(3566) 










1 

Improved 108 A, Low Bias 

0P-08A 

tPMI 

(3566) 












0P-08E 

PMI 

(3566) 









liO 

1 

improved 108 A, Low Bias 

MrOr-OiH 

tMlenPwr 

(3529) 












MP0P-O8E 

MIcriPwr 

(3529) 

50 



2 

0.9 

0.4 

0.1 

^K 

114 

0 

Instrumentation 

0P-05A 

t LinearTech 







0.5* 

0.1 

500K 

114 

0 

Ultra Low Noise 

OP-OSA 

tHiytlMM 

(3592) 






0.6 

0.17 

300K 

126 

0 

Low Bias, Low Drift 

0P-05A 

t Intersil 







1.2* 

0.25* 

300K 

114 

0 

Instrumentation 

OP-OSA 

t MIcriPwr 

(3529) 












MP5505A 

t MIcriPwr 

(3529) 

55 











OP-OSA 

tPMI 

(3566) 



5 

1 

3 

055* 

0.1* 

1M 

94 

0 

Ultra Low Offset Voltage, Low Drift 

AD517J 

AO 

(3351) 












MP517J 

MicroPwr 




7 

6 

0.2 

0.4 

05 

100K 

100 

0 

Ultra-Low Offset Voltage 

OP-07C 

Tl 














(Continued) 



t Military Tamparature Range (-55° to 12S°C) * Typical Value 
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Master SeJection Guide 


1C MASTER 


LINEAR-Operational Amplifiers-Characteriatics (Cont’d) 


Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 






Voltage 

Current 

Current 

Drift 

aridtii 

Rate 

Gain 

CMRR 





n)V(25°C) 

nA(25°C) 

nA(25°C) 

mV/°C 

MHz 

V/<^ 

V/V 

dB 

Comp. Comments 

Device 

Source 

Line 


Single Units 


(Cont’d) 


oc 

< 

UJ 

z 


0.4 0.1 

0.5 * 0.1 


0.1 120K 

0.1 100K 

0.17 * 120K 


1.2 * 0.25 * 120K 

0.5 ♦ 0.17 • 120K 

0.5 * 0.1 100K 

0.6* 0.17* 120K 

1.2 * 0.25* 120K 


Low Offset Voltaoe, Low Drift 

Ultra Low Noise 

Ultra Low Offset Voltage, Low Drift 


Ultra Low Offset Voltage, Low Drift 

Low Noise 

Ultra Low Noise 

Ultra Low Offset Voltage, Low Drift 
Ultra Low Offset, Low Drift 


High Speed, Low Power 


Ultra Low Noise 


Ultra Low Offset Voltage 

Precision Instrumentation 

Instrumentation 

Precision, Instrumentation 
Precision, Low Power 

Instrumentation 

Low Power 

Selectable Input 

Precision, Low Power 


Ultra Low Bias Military 
Ultra Low Bias FET 
Low Bias Mijitary 


Low Bias Military 


Low Bias, FET Input 
Low Drift, Low Bias FET 


Low Bias, F^ Input 
Low Drift, Low Bias FET 


Low Bias, FET Input 


Precision, Low Drift FET 
Low Bias FET 


C 

C 


AB0P-07C 

0P-07C 


mPC354 


0P-07D 

AD0P-07D 

OP-070 


MP5507D 

0P-07D 


351M 



AO (3351) 

Intersil 


NEC 

Raithawt (3592) 

AD (3351) 

Intersil 

MicrePwr (3529) 10 
PMI (3566) 


(2050.2853) 


(3566) 

(3566) 



0P-2ie 


OPA106W 

35281 

0PA106V 


0PA106U 


0PA10SW 

DPA103DM 


0PA105V 


(3594) 20 
tPMI (3566) 

PMI (3566) 

tAD 

Birr-Brawi (2850) 
Birr-Brawi (2850) 25 




(3566) 
tBirr-Bmn (2853) 
Birr-Bmra (2850) 30 
tBirr-Brewi (2853) 
tBwr-Brewe (2853) 
fBirr-Briwi (2853) 
OwT-Brewa (2850) 
tBarr-Browi (2853) 35 



0PA1I»CM 

Bwr-Bmni (2850) 

0PA10SUM 

tBarr-Brawi (2853) 

AD545M 

0PA100C 

AD (3^1) 

Bht-Btiwi (285Q) 

3527B 

Burr-Brown 

3521L 

0PA101BM 

0PA102BM 

BuT-Brnm (2850) 
Birr-Dmni (2850) 
BiiT-Bmm (2850) 

3S21K 

Birr-Bmn (2850) 

3521J Barr-Bnm (2850) 

3521R tBwr-Brawi (2850) 

A0547L 

AD (3350.3351) 

0P-07A 

AM-430B 

tBayttoM (3502) 
DaM (2864) 

0P-07A 

LinearTech 

0P-37E 

RiytlMM (3592) 

AD381L 

AD524A 

AD (3353) 

AD (3354) 

A0624A 

AD (3355) 

LM11 

LM11 

Motorola 
t National 
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LINEAR-Operational Amplifiers-Characteristica (Cont’d) 


Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 






Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 





mV(25°C) 

nAps^C) 

nA(25°C) 

j.V/°C 

MH2 

V/ms 

V/V 

dB 

Comp. 

Comments 

Device 

Source 

Line 

Single Units 

(Cont’d) 


0.30 

2 

0.2 

3.5 

0.8* 

0.12* 

80K 

104 




(Cont’d) 










1 

Improved 108 A, Low Power 

OP-086 

tPMI (3566) 













PMI (3566) 











Improved 108 A, Low Dias 

MP0P-08B 

tMIcrePwr (35Z9) 












MPOP-OBF 

MieroPwr (35Z9) 



5 

1 

1.5 

— 

0.7* 

1M 

100 

0 

Programmable Micropower 

0P-32E 

PMI (3566) 

5 




2 

- 

0.7* 

1M 

100 

0 

Programmable Micropower 

0P-32A 

tPMI (3566) 



25 

2 

5 

0.1* 

- 

500K 

90 

0 

Precision, Low Power 

0P-20H 

PMI (3566) 



1000 

200 

2 

20 

10 

10K 

90 

1 

Precision, Bipolar 

MA327 

AnalogSys 


0.35 

3 

2 

0.2 

2.5 

0.12* 

300K 

104 


Low Bias Current 


MlcroPwr (35Z9) 


0.40 

5 

1 

1.5 

0.25 

0.08 

900K* 

82 

0 

Programmable Micropower 

OP-ZZA 

PMI (3566) 

10 


25 

20 

6 

0.3* 

0.1* 

1-1000 

75 

0 

Instrumentation 

AD522A 

AD 


0.5 

0.000075 

0.00002 

10 

0.5* 

OJ 

- 

70 

— 

Ultra Low Bias FET 

3528C 

Burr-Brown 




0.00004 

10 

1* 

1.6* 

100K 

80 

0 

Ultra Low Bias FET 

OPA104CM 

Burr-Brown 



0.0001 

0.00005 

25 

1* 

0.6 

100K 

80* 

0 

Ultra Low Bias FET 

3523L 

Burr-Brown 



0.00015 

0.00008 

15 

1 * 

1.6* 

100K 

66 

0 

Ultra Low Bias FET 

0PA104BM 

Burr-Brown 

15 


0.00025 

0.0001 

25 

1* 

0.6 

100K 

80* 

0 

Ultra Low Bias FET 

3523K 

Burr-Brown 



0.0003 

0.00008 

10 

0.5* 

0.3 

- 

66 

- 

Ultra Low Bias FET 

35Z8A 

Birr-Brewe (2850) 



0.001 

0.0001 

5 

1* 

1.5 

100K 

80 

0 

Precision FET 

LH0052 

t National 




0.0002 

5 

2 

7 

1M 

110 



1347 

TeledyneP 












1347-01 

t TeledyneP 

20 




5* 

0.11 

4 

1M 

90 

1 

Low Bias Current, Low Power 

HA-SIBOA-Z 

Harris (3452) 












HA-518(M-5 

Harris (3452) 




0.002* 

15 

1* 

0.9 

200K 

76 

0 

Low Drift, Low Bias FET 

OPA103BM 

Burr-Brown 



0.002 

0.0005 

10 

1* 

0.6 

100K 

88 

0 

Low Bins FET 

0PA100S 

fBarr-Browa (2850) 












0PA100B 

Barr-Bmri (2850) 

25 



0.003* 

25 

1* 

0.9 

200K 

76 

0 

Low Drift, Low Bias FET 

0PA103AM 

Burr-Brown 



0.005 

0.0003* 

2 

1* 

0.6 

100K 

76* 

0 

Ultra Low Drift FET 

35Z7C 

Barr-Brewa (2850) 





10 

1* 

0.6 

100K 

76* 

0 

Low Drift FET 

3SZ7A 

BwT-Browa (2850) 




0.001* 

25 

1* 

0.6 

50K 

90* 

0 

Low Offset FET 

35ZZK 

Barr-BrewB (2850) 












3SZZS 

Barr-Brawa (2850) 

30 


0.01 

0.01 

10 

- 

20 

800K 

96 

0 

to ± 150V supply, 150mA output 

PA08A 

Apex 






1.3* 

3.5 

100K 

120* 

0 

to ± 50V supply, 5A output 

PA07A 

Apex 



0.015 

0.006 

10* 

10* 

6.5* 

50K 

80 

0 

Low Noise, Wideband JFET 

0PA101AM 

Barr-Braara (2850) 












0PA10ZAM 

Barr-Bream (2850) 



0.02 

0.01 

10 

— 

100* 

— 

104* 

2 

to ± 50V supply, 4A output 

PA09A 

Apex 

35 


0.020 

0.002* 

10 

1.5* 

0.6 

50K 

90* 

0 

Ultra Low Drift FET 

35Z1H 

Barr-Braara (2850) 



0.025 

0.002 

2 

1 

3 

250K 

80 

2 

Ultra Low Drift BIFET 

AD547K 

AD (3350,3351) 





5 

1 

3 

250K 

80 

2 

Ultra Low Drift BIFET 

AD547S 

AD (3350.3351) 






2.0 

17* 

50K 

80 

0 

High Speed Precision Bipolar JFET 

AD544L 

AD (3351) 






5* 

30* 

40K 

80 

1 

High Speed, Low Drift FET 

AD38ZT 

fAD (3353) 

40 







60K 

80 

- 

High Speed, Low Drift FET 

AD381T 

tAD (3353) 





10 

5* 

30* 

40K 

80 

1 

High Speed, Low Drift FET 

AD38ZK 

AD (3353) 








60K 

80 

- 

High Speed, Low Drift FET 

A0381K 

AD (3353) 




0.010 

5 

1.0* 

3 

200K 

80 

0 

Precision Bipolar JFET 

AD54ZL 

AD (3351) 




0.03 

3 

5* 

0.11 

5 

100K 

100 

Precision JFET Input 

HA-51 70-Z 

t Harris (3450) 

45 


0.035 

0.002 

5 

1.5* 

94* 

10K 

80 

1 

Wideband, Fast Settling 

0PA605C 

Barr-Braam (2851) 












0PA60SK 

Barr-Braara (2851) 





10 

1.5* 

94* 

10K 

80 

1 

Wideband, Fast Settling 

0PA605B 

Barr-Braara (2851) 












0PA605J 

Barr-Braara (2851) 



0.050 

0.01 

5 

— 

45 

100K 

86 

— 

Wideband, Decompensated, Settles to 













0.01% in 1.5 ;is 

OP-17A 

t MieroPwr 

50 











0P-17E 

MieroPwr 












0P-17A 

tPMI (3566) 












0P-17E 

PMI (3566) 






14* 

10 

100K 

86 

0 

Bipolar-JFET, Bias Comp. 

OP-15A 

t MieroPwr 












OP-15E 

MieroPwr 

55 











0P-15A 

tPMI (3566) 












0P-15E 

PMI (3566) 






19* 

18 

100K 

86 

0 

Wideband-JFET, Bias Comp. 

OP-16A 

t MieroPwr 












0P-16E 

MieroPwr 












0P-16A 

tPMI (3566) 

60 












(Continued) 



t Military Temperature Range ( - 55° to 125°C) * Typical Value 
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1C MASTER 


LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset Bias 

Offset 

Voltage 

Band- 

Stew 

Voltage 






Voltage Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 





mV(25°C) nA(25°C) 

nA(25°C) 

mV/°C 

MHz 

V/ms 

V/V 

dB 

Comp. Comments 

Device 

Source 

Line 


Single Units 


0.5 0.050 


19 * 18 100K 86 


0.8 * 40 60K 

18 * 12 * 75K 


Wjdeband-JFET, Bias Comp. 

Wideband-JFET, Comp, for 6> 10 
Wkteband-JFET 

Wideband-JFET, Comp, for G>10 
Low Power BiFET 

WidebandJFET 

Precision JFET Input 


0P-16E 


HA-5110-2 

HA-S10O-2 

HA-5100-5 


HA-5110-5 


LF441A 

LF411A 


HA-5170-5 


(Cont’d) 


(Cont'd) 

PMI (3566) 


tHiffrit (3442) 

t Harris (3440) 

Harris (3440) 


Harris (3442) 


Harris (3450) 


0.1 

— 

50 

15* 

150* 

100K 

90 

1 

High Speed, High Power 

1461-83 

t TeledyneP 

0.10 

0.02 

5* 

2.5* 

5* 

50K 

85 

0 

Bipolar— JFET 

LF155 

tAMD 










LF155 

t Intersil 










LF155 

t Motorola 










PM-155 

tPMI 

0.2 

0.1 

10* 

3* 

13* 

50K 

70 

0 

Low Offset JFET 

TL087M 

tTI 

0.4 

0.05 

10* 

3* 

13* 

25K 

70 

0 

Low Offset JFET 

TL087C 

Tl 


0.1 

15 

3* 

10 

25K 

- 

0 

Low Offset JFET 

TL087 

AnalogSys 

2 

0.2 

5 

1* 

0.3* 

80K 

96 

1 

Precision Bipolar, Low Bias 



CC. 

< 

LLI 

z 


t Military Temperature Range ( - 55° to 125°C) 


3186 


0.6 

0.1 

200K 

114 

0 

Low Bias, Low Drift 

0.4 

0.1 

200K 

114 

0 

Instrumentation 

0.5* 

0.1 

500K 

114 

0 

Ultra Low Noise 

0.6 

0.25* 

200K 

110 

0 

Instrumentation 

0.5* 

0.1 

500K 

110 

0 

Ultra Low Noise 

Q.6 

0.1 

200K 

123 

0 

Low Bias, Low Drift 

0.4 

0.1 

200K 

110 

0 

Instrumentation 

0.6 

0.25* 

200K 

107 

0 

Instrumentation 

1* 

0.3* 

80K 

96 

1 

Precision Bipolar 


7.5 

2 

2 


0.7* 

750K 

95 


2 

8 

0.8 

0.25 

100K 

85 


1 * 0.25 * 80K 90 1 High Accuracy 301 


* Typical Value 

Bald lacs laMcatas addtttont data Is pravMsd oa tbs page aotad. 


mA108AM 

AtA208AM 

LM108A 

LM108A 

LM108A 

LM108A 

LM208A 

LM108A 

LM208A 

PM-108A 

PM-208A 

SG108A 

SG208A 

SFC2108A 

SFC2208A 


t Fairchild 
Fairchild 
t Harris 
t Intersil 
t LinearTech 
t Motorola 
Motorola 
t National 
National 
tPMI (3 
PMI, 

t SiliconG 
SiliconG 
t Thomson-CSF 
Thomson-CSF 


(3566) 30 


OP-05 

t Intersil 


OP-05 

t LinearTech 


OP-OS 

tRiyllnsi 

(3592) 

MP5S05B 

tMleroPwr 

(3529) 

OP-05 

fMlcroPwr 

(3529) 

OP-05 

tnn 

(3566) 

0P-05E RiytlilM (3592) 

0P-05E Intersil 

0P-05E 

LinearTech 


MPSSOSE 

MIeroPwr 

(3529) 

QP-OSE 

MierePwr 

(3529) 

0P-05E 

PMI 

(3566) 

LM308A 

AMD 


AD308A 

AD 

(3351) 

/iA308AC 

Fairchild 


LM308A 

Harris 


LM308A 

Intersil 


LM308A 

LinearTech 


LM308A 

Motorola 


LM308A 

National 


PM-308A 

PMI 


SG308A 

SiliconG 


SFC2308A 

Thomson-CSF 
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LINEAR-Operational Ampliliars-Ciiaractaristics (Cont’d) 


Offset 

VaKage 

mV(25'’C) 

Bias 

Current 

iiA(25°C) 

Offset 

Current 

nA(2S°C) 

Voltage 

Drift 

<rV/°C 

Band- 

widtii 

MHz 

III 

Voltage 

Sain 

V/V 

CMRD 

dB 

Comp. 

Comments 

Device 

Source 


Line 

Single Units 

(Cont’d) 

1 

0.5 











(Cont’d) 

1 


35 

2 

8 

0.8 

055 

100K 

90 

0 

General Purpose 

0P-02A 

tPMi 

(3566) 

■ 











0P-02E 

PHI 

(3566) 

■ 


40 

10 

5 

1.2* 

055* 

100K 

100 

0 

Precision, Instrumentation 

CA3193 

RCA 

(3594) 

1 











CA34g3 

RCA 

(3594) 

1 


SO 

4 

5 

0.3* 

05 

SOOK 

84 

0 

Low Power 



1 





0.5* 

49 

1000K 

85 

1 

Selectabte Input 






5 

5 

1* 

0.5* 

50K 

90 

0 

Higher Accuracy 741 

AD741L 

KlIH 

(3351) 




30 

1 

1.5* 

0.8 

100K* 

100* 

0 

Low Drift 

3600E 

Barr-Brewi 














(2850.2853) 



75 

5 

2 

1 

0.005* 

1000K 

110 

4 

High Accuracy Instrumentation 

mA725AM 

t Fairchild 




80 

5 

2 

— 

0.01 

1000K 

120 

4 

High Gain Instrumentation 

op-06e 

tPMI 

(3568) 

10 











0P-08F 

PM 

(3566) 




10 

0.5 

0.3* 

0.12* 

1000K 

110 

1 

Precision Low Noise 

ABS04M 

AD 

(3351) 





1.0 

0.3* 

0.12* 

1000K 

110 

1 

Precision Low Noise 

A0S04L 

AD 

(3351) 












AD504S 

tAD 

(3351) 



§00 

200 

15 

0.3 

- 

- 

72 

0 

Instrumentation 

HC3020 

HyComp 


15 

0.6 



5 

1* 

0.3* 

100K 

110 

0 

Precision, Low Input Current 


Motorola 














National 




7.5 

2 

2.0 

0.25 

0.08 

SOOK* 

80 

0 

Programmable Micropower 

0P-22B 

■SHI 

(3566) 


0.7 

30 

2 

5 

25* 

18* 

SOK 

90 

0 

Highspeed 

HP5501A 

HlcrePwr 

(3529) 












MP5501H 

tMerePwr 

(3529) 

20 











0P-01A 

tMcrePwr 

(3529) 












0P-01H 

MicraPwr 

(3529) 












0P-01H 

PHI 

(3566) 


0.75 


2.8 

1.3 

05* 

0.1 

150K 

110 

0 

Ultra Low Noise 

OP-07 

tReyttaea 

(3592) 




3.8 

1.3 

0.5* 

0.1 

150K 

106 

0 

Ultra Low Noise 

0P-07E 

Raytheoa 

(3592) 

25 


4 

4 

1.3 

25* 

05 

1M 

100 

0 

Ultra Low Drift 

AIMSOA 

Detel 

(2864) 












AIM30M 

tDeiel 

(2864) 



80 

5 

— 

0.44* 

0.3 

SOK 

80 

0 

High Performance 

1^19 

Fairchild 







1* 

05* 

SOK 

80 

0 

High Performance 


t Fairchild 



1 

0.003 

0.0005 

15 

1* 

0.6 

SOK 

76 

0 

Low Bias FET 

0PA100A 

DHT-DrewB (2850) 

30 


0.01 

0.01 

10 

— 

125* 

100K 

m* 

2 

to ± 150V supply, 40mA output 

PA84A 

Apex 







3 

20 

1M 

130* 

0 

to ± 1S0V supply, 75mA output 

PA83A 

Apex 



1.0 

0.000075 

— 

25 

0.35 

0.3 

SOK 

70 

0 

FET Electrometer 

AD515L 

AO 




0.00015 

- 

15 

055 

05 

100K 

60 

0 

FET Electrometer 

AD515K 

AD 




0.0003 

0.00008 

25 

1* 

1.6* 

100K 

66 

0 

Ultra Low Bias FET 

0PA104AM 

Burr-Brown 


35 


0.0005 

0.0002 

SO 

1* 

0.6 

lOOK 

80* 

0 

Ultra Low Bias FET 

3523J 

Burr-Brown 




0.001 

0.0005 

15 

0.7* 

0.3 

40K 

70 

0 

Precision Low Drift FET 

A0545K 

AD 

(3351) 



0.002 

0.001 

25 

0.7* 

05 

20K 

% 

0 

Predsion Low Drift FET 

A0545J 

AD 

(3351) 



0.005 


10 

1* 

3 

75K 

80 

0 

High Accuracy, FET 

AD506L 

AO 







2* 

3 

S(H( 

72 

0 

Low Bias Current, FET 

1425-02 

TeledyneP 


40 




25 

2* 

3 

SOK 

72 

0 

Low Bias Current FET 

1425-01 

TeledyneP 





0.0002 

10 

1* 

1 

75K 

76 

0 

Precision FET 

LH0052C 

National 




0.010 


25 

2* 

3 

SOK 

72 


Low Drift, FET 

1426-01 

TeledyneP 





0.002* 

SO 

1* 

0.6 

SOK 

90* 

0 

Low Offset FET 

3522J 

Barr-Drm (2850) 




0.005* 

25 

10* 

65 

2SK 

70* 

0 

Fast Settling, 1 /a to 0.01% 

3550J 

Burr-Brown 


45 











3550S 

t Burr-Brown 







20* 

100 

25K 

70* 

0 

Fast Settling, 0.6 ius to 0.01% 

3550K 

Burr-Brown 




0.015 

- 

25 

10* 

SO 

50K 

80 

0 

Fast Wide Band, High Accuracy, FET 














Input 


AD 












Fast Wideband, High Accuracy, FET 














Input 

AD528S 

tAD 




0.025 

— 

5 

2* 

3 

SOK 

72 

0 

Low Drift FET 

1426-03 

TeledyneP 


50 




10 

2* 

3 

SOK 

72 

0 

Low Drift, FET 

1426-02 

TeledyneP 





0.002 

10 

2 

16 

SOK 

80 

0 

High Speed Precision Bipolar JFET 

AD544K 

tAD 

(3351) 






5* 

30* 

40K 

80 

1 

High Speed, Low Drift FET 

AD382S 

tAD 

(3353) 








80K 

80 

— 

High Speed, Low Drift FET 

A0381S 

tAD 

(3353) 





15 

2 

16 

SOK 

80 

0 

High Speed Precision Bipolar JFET 

AB544S 

AD 

(3351) 

55 



0.01 

10 

1.0* 

3 

SOK 

76 

0 

Precision Bipolar JFET 

;AD542S 

tAD 

(3351) 








200K 

80 

0 

Precision Bipolar JFET 

A0542K 

AO 

(3351) 



0.0^ 

0.002 

25 

1.5* 

84 

10K 

70 

1 

Wideband, Fast Settling 

0PA605A 

Dwr-Drewi (2851) 












0PA6(»H 

Darr-Drewe (2851) 












1 

(Continued) 
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1C MASTER 


LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 







Voltage 

Current 

Current 

Drift 

wkKIi 

Rate 

Gain 

CMRR 






mV(25°C) 

nA(25‘'C) 

nA(25°C) 

mV/°C 

MHz 

V/ms 

V/V 

dB 

Comp. 

Comments 

Device 

Source 

Line 


Single Units 


35 


cc 

< 

111 

z 


100K 76 



2 

Ultra Low Drift BIFET 

1 

High Speed, Low Drift FET 

- 

High Speed, Low Drift FET 


1000 100K 44 

30K 60 




* 

0.1 

400K 

100 C 


0.17 

120K 

100 ( 


0.1 

120K 

100 ( 


0.25* 

120K 

100 ( 


Wideband, FET 
Wideband, FET 


150 ns Settling to 0.05% 
Wideband, Fast Settling FET 


150 ns Settling to 0.05% 
Wideband, Fast Settling FET 


Instrumentation Amplifier, 
Programmable Gain 1 to 1000 


Wideband, Fast Settling 


Wideband-JFET, Bias Comp. 


Wideband, Decompensated, Settles to 
0.01% in 1.5 ;iS 


Bipolar-JFET, Bias Comp. 


Wideband-JFET, Bias Comp. 


Wideband-JFET 


Wideband-JFET, Comp, for G> 10 


Precision JFET 


Wideband, Fast Settling 


Low Offset, Fast Settling 


Precision, Low Input Current 




Programmable Micropower 


Low Bias, Low Noise 
Low Bias, Low Noise 


High Voltage 
Instrumentation 


Instrumentation 


High Accuracy Instrumentation 


General Purpose 


General Purpose 


Programmable Micropower 


Ultra Low Noise 
Low Bias, Low Drift 


Instrumentation 

Instrumentation 


t Military Temperature Range (-55° to 125°C) 
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* Typical Value 
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(Cont’d) 


(Cont’d) 

AD (3350.3351) 


AM-410-2M tOiM 
AM-41 1-2M tDitll 


3554B Burr-Brown 

AD3554B AD (3353) 


AM-551 MC Dltll (2861) 10 

AM-55 1 MM tPitll (2861) 

Birr-Brewi (2851) 

S tBiiT-8riwi (2851) 

B t MIcroPwr 

F MicroPwr 15 

0P-17B tPMI (3566) 

OP-17F PMI (3566) 

0P-15B t MicroPwr 

OP-15F MicroPwr 

0P-1SB tPMI (3566) 20 

0P-15F PMI (3566) 



HA-5105-5 Harris 


HA-5115-5 Harris 


OP-21 5E 


1437 TeledyneP 

1437-80 t TeiedyneP 


HOS-060 tAD 
H0S-060/883tAD 


tPMt 



wpop-OBir tiBttriPwr 

(3520) 

MPOP-086 

MIcriPwr 

(352S) 

0P-08C 

tPMI 

(3586) 

op-o8e 

PMI 

(3566) 

OP-326 

B3IIIIH 

(3566) 

3500C 

BwT-Brwfi 



(2850,2853) 

3500T 

tBirr-Briwi 



(2850.2B53) | 

LH0004 

t National 


mPC154 

NEC 


PM-725 

tPMI 


RM725 

t Raytheon 


/<A725M 

t Fairchild 


LM725 

t National 


RM709A 

t Raytheon 


TA7502B 

Toshiba 


0P-22H 

MSWM 

(3566) 

0P-05C 

RiytliMi 

(3592) 

0P-05C 

Intersil 


0P-05C 

LinearTech 


MP5505C 

MlcnPwr 

(3529) 

0P-05C 

MleriPwr 

(3529) 

0P-05C 

PMI 

(3566) 


(Continued) 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 

Vcltage 

mV(25°C) 

Bias 

Current 

nA(25°C) 

Offset 

Current 

nA(25°C) 

Voltage 

Drift 

mV/°C 

Band- 

width 

MH2 

Slew 

Rate 

V/as 

Voltage 

Gain 

V/V 

CMnH 

dS 

Comp. 

Comments 

Device 

Source 


Line 

Single Units 

(Cont’d) 


1.3 

7 

6 

4.5 

1.2* 

0.25* 

120K 






(Cont’d) 









120 

0 

Instrumentation 

/tPC254 

NEC 




110 

13 

1.4* 

- 

0.01 

500K 

110 

4 

High Gain Instrumentation 

op-o6e 

RQH 

(3566) 


1.5 

0.010 

- 

25 

■■ 


50K 

80 

0 

High Accuracy, FET 

AD506K 

AD 

(3351) 





50 

Hflii 

BM 

50K 

80 

0 

High Accuracy, FET 

A0506S 

tAD 

(3351) 



0.10 

0.05 

15* 

18* 

8* 

100K* 

86* 

0 

Wideband, FET 

AM-410-2C 

DaM 

(2864) 

5 





50* 

40* 

lOOK* 

94* 

0 

Wideband, FET 

AM-41 1-2C 

Data! 

(2864) 



80 

5 

2 

0.5* 

0.005* 

1000K 

120 

4 

Instrumentation 

LM725A 

National 




100 

15 

3 

0.3* 

0.12* 

500K 

100 

1 

Low Drift, Low Noise 

ADS04K 

AD 

(3351) 



120 

45 

4* 

1 * 

0.25* 

30K 

70 

2 

High Voltage 

LH0004C 

National 



2.0 

0.001 

0.0007 

4* 

0.5* 

0.5* 

20K 

55 

0 

Low Supply Voltage, BIMOS 

CA3420B 

tRCA 

(3594) 

10 


0.001* 

0.001* 

0.7* 

0.1* 

0.04* 

30K 

70 

1 

Programmable, Low Bias 

TLC251BC 

Tl 

(3689) 












TLC271BC 

Tl 














(541.3687,3689) 





1* 

0.012 * 

0.001* 

20K* 

77 

1 

Prog., Low Bias, Supply Volt. = 1 V 

TLC251BC 

Tl 







0.075 * 

0.01* 

10K* 

77 

1 

Prog., Low Bias, Supply Volt. = 1 V 

TLC251BC 

Tl 






5* 

2.3* 

4.5* 

10K 

70 

1 

Programmable, High Bias 

TLC251BC 

Tl 


15 











TLC271BC 

Tl 




nnin 

- 

50 

2 

3 

60K 

TO 

— 

Low Bias Current, FET 

1425 

TeledyneP 





0.0005* 

15 

1* 

3 


70 

0 

Low Offset Voltage, FET 

ICL8007 

t Intersil 




0.02 

- 

50 

100 

1000 

100K 

90 

1 

Fast-Settling, FET Input 

1443-83 

t TeledyneP 




0.025 

- 

50 

2 

3 

50K 

72 

0 

Low Drift, FET 

1426 

TeledyneP 


20 


0.025* 

0.010 * 

20 

1.0* 

3 

50K 

76 

0 

Precision Bipolar JFET 

AD542J 

AD 

(3351) 



0.030 

0.01 

4* 

0.063* 

0.03* 

32K 

75 

0 

Manopower, BIMOS 

CA3440B 


(3594) 



0.05 

0.01 

5 

2.5 

3 

50K 

85 

1 

JFET Input 

TDC0155A 

t Thomson-CSF 






4 

10 

50K 

85 

1 

JFET Input 

TDC0156A 

t Thomson-CSF 






15 

40 

50K 

85 

1 

JFET Input 

TDC0157A 

t Thomson-CSF 

25 




50 

70 

1000 

100 

60 

1 

Wideband, Fast Settling FET 

A03554A 


(3353) 




0.05 

30 

- 

30* 

800K 

96 

0 

to ± 150V supply, 150mA output 


Apex 







1.3* 

5 

100K 

120* 

0 

to ±50V supply, 5A output 


Apex 




0.050 

0.005 

20 

2 

15 

30K 

74 

0 

High Speed Precision Bipolar JFET 

AD544J 

AD 

(3351) 




0.01 

5 

- 

40 

50K 

85 

- 

Wideband Decompensated 

LF157A 

t Intersil 


30 











LF357A 

Intersil 













LF157A 

t Motorola 













LF357A 

Motorola 













LF157A 

t National 













LF357A 

National 


35 











PM-157A 

tPMI 

(3566) 












PM-357A 

PMI 







2.5* 

3 

50K 

85 

0 

Bipolar - JFET 

LF155A 

t AMD 













LF355A 

AMD 













LF155A 

t Intersil 


40 











LF355A 

Intersil 













LF155A 

t Motorola 













LF355A 

Motorola 













LF155A 

t National 













LF355A 

National 


45 











PM-155A 

tPMI 













PM355A 

PMI 







4 

10 

50K 

85 

0 

Wideband - JFET 

LF156A 

t AMD 













LF356A 

AMD 













LF156A 

t Intersil 


50 











LF356A 

Intersil 













LF156A 

t Motorola 













LF356A 

Motorola 













LF156A 

t National 













LF356A 

National 


55 











PM-156A 

tPMI 

(3566) 












PM-356A 

PMI 






50 

70 

1000 

100K 

44 

1 

150 ns Settling to 0.05% 

3554A 

Burr-Brown 




0.03 

10* 

1 

1.6 

80K* 

70 

0 

Low Power 

ICL7611AC 

laiarsil 

(3481) 












ICL7611AM 

tlatarsll 

(3481) 

60 










Low Power, Extended CMVR 

ICL7612AC 

latarsll 

(3481) 












ICL7612AM 

tlatarsll 

(3481) 













(Continued) 
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1C MASTER 


LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 

Voltage 

tnV(25‘“C) 

Bias 

Current 

nA(25'’C) 

Pff^t 

Current 

nA(25°C) 

Voltage 

Drift 

mV/°C 

Band- 

width 

MHz 

III 

Voltage 

Gain 

V/V 

CMRR 

dB 

Comp. 

Comments 

Device 

Source 

Line 

Single Units 

(Cont’d) 

1 

2.0 

0.050 

0.03 

10* 

1 

1.6 

80K* 

70 

0 



(Cont'd) 

1 










Low Power, Input Protected 

ICL7613AC 

latersil (3481) 

ll 


q: 

< 

m 

z 


4 ♦ 13 * 50K 80 

4 * 13 * 50K 80 

150 400 10K 60 

0.5 * 3 50K 80 

3 * 13 * 50K 80 

0.06 10 3K 100 

40 * 225 30K 60 


2.7 8 25K 70 

3 10 50K 80 

40 220 25K 60 


60 * 500 200K 


0.3 * 0.3 * 50K 85 

1* 0.2* 50K 85 


0.5 * 0.1 

0.5 * 0.1 



10* 

5 

1.5* 

1 


100* 

0 



10 

1.5* 

1 

45K 

100* 

0 

25 

3 

15 

0.5 

0.5* 

50K 

80 

1 

50 

5 

8 

2.5* 

18* 

50K 

80 

0 

t Military Temperature Range ( - 55° 

to 125°C) 




* Typical Value 


Low Power, Input Protected 

Precision BIFET 

Precision BIFET 
Wideband Bipolar JFET 
Fast Settling, Wideband 


High Current, High Power 
Bipolar JFET 

JFET Input 

Wideband, Fast Settling 

JFET Input, High Speed 

Wideband JFET 

Wideband Bipolar JFET 

Wideband, settles to 0.1% in 1 10 ns 

Inverting, Settles to 0.01% in 200 ns 

Low Noise 108 

Micropower, Supply Current 600 ^ 


0.3 * 50K 85 1 Precision Bipolar 


Low Bias Current 

Low Bias Current 

Op Amp and Voltage Reference 
Op Amp and Voltage Reference 


1 Low Offset Current 

0 High Speed 


Mi face MiciiM •iiiiiwai iati it previiii h lie pif* aelwi. 


ICL7615 tiBtarsll 
ICL7615AC iDtersll 


MC35001A 

t Motorola 

MC34001A 

Motorola 

LF351A 

National 

OPA600N 

Burr-Browa (2853) 

0PA600V/883BtBurr-Browa (2853) 

0PA600V/MILt Barr-Brown (2853) 

3571A 

Burr-Brown 

3572A 

Burr-Brown 

,iA771A 

Fairchild 

mA771AM 

t Fairchild 

MA403 

AnalogSys 

1438 TeledyneP 

1438-83 t TeledyneP 

TDB0351A 

Thomson-CSF 

LF411 

National 

LF151A 

t National 

HC1437 

HyComp 

1HC1437-883 t HyComp j 

1430 

TeledyneP 

1430-83 

t TeledyneP 

ICL108LN 

t Intersil 

LM112 

Motorola 

LM212 

Motorola 

LM112 

t National 

LM212 

National 

LM108 

t AMD 

LM208 

AMD 

AD108 

tAD 

AD208 

AD (3351) 

mAIOSM 

t Fairchild 

/xA208M 

Fairchild 

LM108 

t Harris 

LM108 

t Intersil 

LM.108 

t LinearTech 

LM108 

t Motorola 

LM208 

Motorola 

LM108 

t National 

LM208 

National 

PM-108 

tPMI 

PM-208 

PMI 

SG108 

t SiliconG 

SG208 

SiliconG 

SFC2108 

t Thomson-CSF 

SFC2108M 

t Thomson-CSF 

SFC2208 

Thomson-CSF 

3501C 

Barr-Brown (2B50) 

3501B 

Barr-Brown (2850) 

3501S 

t Barr-Brown (2850) 

LM106L 

National 

MCELM10 

MCE 

LM10 

t National 

LM10B 

National 

3500B 

Barr-Brewi 


(2850.2853) 

3500S 

tBarr-Browa 


(2850,2853) 

mA777M 

tTI 

MP5501E 

MIcroPwr (3529) 


(Continued) 
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LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 

Bias 

Offset 

Voltage 

Band- 

Sl6W 

Voltage 






Vottaga 

Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 





inV(25°C) 

nA(25'*C) 

nA(25°C) 

fiV/^C 

MHz 

V/mS 

V/V 

dB 

Comp. Comments 

Device 

Source 

Line 

; — 


Single Units 

(Cont’d) 

2.0 50 5 8 2.5 ‘ 18 ‘ 50K 80 0 High Speed 

(Cont’d) 

MP5S01F tMIcrePwr (3529) 

0P-01E MfcroPwr (3529) 

0P-01F tMIcrePwr (3529) 

0P-01E PMI (3566) 

0P-01F tPMI (3566) 

10 0.8 0.25 50K 90 0 General Purpose 

MP5502 t MicroPwr 

OP-02 tMIcrePwr (3529) 

0P-02C MIcrePwr (3529) 

OP-02 PMI 

0P-02C PMI (3566) 

10 15 4* 1.5 25K 80 0 High Performance, High Gain 

RM4131 t Raytheon 

60 10 15 - 40 50K 70 1 60 V/^ Comp, for g =5 

3 * 25 50K 70 0 High Slew Rate 

SE538 tSignetics 

SE530 t Signetics 

75 10 15 0.8* 0.5* 50K 80 1 Low Noise 101A 

1 * 0.5 * 25K 80 1 General Purpose, Uncompensated 

50K 80 0 General Purpose, Compensated 

■ 

ICL101ALN t Intersil 

SFC2101A t Thomson-CSF 

LM107 t Intersil 

LM107 t LinearTech 

LM107 t Motorola 

Lm207 Motorola 

LM107 t National 

LM207 National 

LM107 t Raytheon 

SG107 fSiliconG 

SG207 SiliconG 

LM107 tTI 

LM207 Tl 

SFC2107 t Thomson-CSF 

SFC2207 Thomson-CSF 

Higher Accuracy 741 

AD741S tAD (3351) 

1 General Purpose, Improved 101, 

Uncompensated 

AD101A t AD 

AD201A AD (3351) 

mA 101AM t Fairchild 

^A201AM Fairchild 

LM101A t Motorola 

LM201A Motorola 

LM101A t National 

LM201A National 

LM101A t Raytheon 

SG101A fSiliconG 

SG201A SiliconG 

LM101A t Tl 

LM201A Tl 

SFC2201A Thomson-CSF 

LM101A t LinearTech 

90 0 Higher Accuracy 741C 

AD741K AD (3351) 

200 50 10 5 * 0.3 * 25K 80 3 General Purpose 

fiA709AM t Fairchild 

MC1709A t Motorola 

LM709A t National 

SFC2709A t Thomson-CSF 

25 — 0.3 * 45K * 80 3 General Purpose 

mA 709AM t Tl 

800 200 — 10* 13 * 50K 80 1 Wideband, Low Noise 

, 

XR5534M tExar (3379) 

RM5534 t Raytheon 

SE5534 tSiieetlcs (526) 

SE5534A tSigeeifcs 

(526,3646) 

SE5534 t Tl 

4000 1500 1.2 * 15 * 3 * 0.7K 70 1 6 Volt, Wideband 

CA3010A t RCA 

CA3029A RCA 

CA3037A t RCA 

6000 1600 1.2 * 50 * 7 * 2K 80 1 12 Volt, Wideband 

CA3015A t RCA 

CA3030A RCA 

CA3038A t RCA' 

2.5 125 35 2 * 1 * 0.005 * 250K 94 4 High Accuracy Instrumentation 

M725C Fairchild 

LM725C National 

mPC725 NEC 

(Continued) 


t Military Temperature Range ( - 55° to 125°C) * Typical Value 
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LINEAR-Operationai Amplifiera-Characteriatics (Cpnt’d) 


Offset 

Bias 

Offset 

Voltags 

Band- 

Slew 

Voltage 







Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 






mV(25°C) 

nA(25°C) 

nA(25°C) 

mV/°C 

MHz 

V/mS 

V/V 

dB 

Comp. 

Comments 

Device 

Source 

Line 


Single Units 


cc 

< 

LU 

z 


1 * 0.005 * 250K 94 


High Accuracy Instrumentation 


Low Drift, Low Noise 
High Performance 


High Gain Instrumentation, 50 mA 


0.030 

0.01 

50 

10* 

10* 

5* 

0.040 

0.02 

10* 

5* 

0.(» 

— 

75 

90 


0.01 

10* 

100' 



20* 

100' 


0.05 

25 

__ 


High Voltage FET 
High Voltage FET 


High Voltage FET 


High Voltage FET 


Fast Wideband. High Accuracy FET 
FET Input, Bipolar/MOS Output 
FET Input, Bipolar/MOS Output 


FET Input, Bipolar/MOS Output 
FET Input, Bipolar/MOS Output 


Fast-Settling, FET Input 
Wideband, High Slew Rate 
Wideband, High Slew Rate 


to ± 150V supply, 40mA output 
to ± 150V supply. 75mA output 


High Performance, Low Input Current 


to ± 50V supply, 4A output 


Low Wideband Noise 


Wideband, Decompensated, Settles to 
0.01% in 1.6 fiS 

Bipolar-JFET, Bias Comp. 


17 * 9 50K 82 0 Wideband-JFET, bias comp. 


20 25 50K 82 


13 * 50K 70 


1 * 3.5 * 4K 


4* 20K 80 

13 * 50K 80 


Wideband, Decompensated, Settles to 
0.01% in 1.6 MS 

Bipolar JFET 

Low Power, Bipolar-JFET 
Programmable Bipolar JFET 

Low Power, JFET Input 

Bipolar-JFET 


0.20 

0.05 

10* 

4* 

13* 

50K 

80 

0.30 

75 

10* 

0.3 

10 

200K* 

85 

0.4 

0.1 

15 

3* 

10 

25K 

— 


4 * 

0.5 

5 

100 

1000 

1000K 



7 

100 

1000 

lOOOK 



10 

100 

1000 

1000K 


15* 50K 80 1 JFET Input 


Low Noise Bipolar-JFET 


Low Offset JFET 


Settle; to 0.01% in 200 ns 


t Military Temperature Range { - 55° to 125°C) 
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Fast Setting 


Fast Setting 


* Typical Value 

leM (an Miealet iMRisul Ma la pravMai aa Ike pa|e aefad. 


(Cont’d) 


(Cont'd) 



PM-725C PMI 

RC725 Raytheon 


ADS04J AD 
HS3546RH f Harris 


LH0020 t National 


1346 TeledyneP 

1346-01 t TeledyneP 


1344-01 t TeledyneP 
1344 TeledyneP 



Burr-Brown 

Burr-Brown 


Burr-Brown 


Burr-Brown 


AD 

RCA 

RCA 


CA081AT tHCA 
CAOIHMT tHCA 


1443 Teledy 

IIA-S160-2 t Harris 
HA-5160-5 Harris 


PA84 Apex 

PA83 Apex 

PA83M t Apex 


National 


Apex 


AnalogSys 



0P-15C t MicroPwr 

0P-15G MicroPwr 

0P-15C tPMI 

OP-1 56 PHI 

0P-16C t MicroPwr 

OP-16G MicroPwr 

0P-16C tPMI 

OP-166 PMI 


(3566) 35 






t MicroPwr 
MicroPwr 


TL081B Motorola 

TL081BC Tl 

TL061BC Tl 

TL066BC Tl 


HA-5062B-5 Harris 

TL088C Tl 
TL088M t Tl 



LH0101A t National 
LH0101AC National 



AM-500GC Datel 
AM-500MC Patel 

AII-500IIB Dalai (2861,2865) 

AM-500MII t Dalai (2861.2865) 

(Continued) 
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LINEAR-Operational Amplifiers-Characteristics 

(Cont’d) 






Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 








Voltage 

Current 

Current 

Drift 

width ' 

Rate 

Gain 

CMRR 







fflV(25°C) 

nA(25°C) 

nA(25°C) 

mV/°C 

MHz 

V/mS 

V/V 

dB 

Comp. 

Comments 

Device 

Source 


Line 

Single Units 

(Cont’d) 


3.0 

5 

3 

10* 


0.1* 

40K 

80 

0 

Programmable Amplifier 

HA-2720 

t Harris 

Cont’d) 



7.5 

3 

— 

0.25* 

0.16* 

100K 

70 

0 

Programmable 

ICL4250 

t Intersil 













LM4250 

t National 













SG4250 

t SiliconG 













UC4250 

t Solitron 


5 


10 

2 

15 

0.3* 

0.13* 

50K 

80 

0 

Micropower 

RM4132 

t Raytheon 







12* 

4 

100K 

80 

0 

High Impedance 

HA-2GOO 

t Hurls 

(3406) 












HA2600 

t Intersil 





1000 

50 

1 

500 

300 

80 

2 

High Slew Rate 

MA207 

AnalogSys 




15 

4 

15 

0.05 

0.015 

- 

70 

0 

High Output, Low Power 

MA1 12 

AnalogSys 


10 



15 

15 

35* 

25 

100K 

80 

1 

Wideband, General Purpose 

man 

AO 

(3353) 



20 

5 

— 

0.85* 

0.55 

80K 

80 

0 

Low Power, Radiation Resistant 

HS3530RH 

t Harris 

(4709) 




10 

40 

4* 

2.5 

70K 

74 

0 

to ±50V supply, 15A output 

PA12A 

t Apex 







6* 

2.5 

70K 

74 

0 

to ±50V supply, 5A output 

PA10A 

t Apex 




25 

5 

10* 

- 

- 

4K 

60 

3 

Matched Transistors 

LH0005A 

t National 


15 


80 

30 

— 

1* 

0.6 

50K 

80 

0 

to 500 mA, single supply 

A.A759 

t Fairchild 






15 

0.4 

0.3 

50K 

80 

0 

Higher Performance 

LM741A 

t National 













LM741E 

Nsticnsi 




100 

100 

- 

10 

22 

10K 

80 

1 

High Slew Rate, Wideband 

HS3S16RH 

t Harris 

(4705) 



200 

50, 

20 

1* 

0.5* 

50K 

80 

0 

High Current 

AD512K 

AO 


20 










Higher Accuracy 74 1C 

AD741J 

AD 

(3351) 





25 

1* 

0.5* 

50K 

80 

0 

High Current 

AD512S 

tAD 




300 

100 

3* 

1* 

1.5* 

100K 

70 

1 

0.2 A Power 

LH0041 

t National 






10 

1 * 

0.4* 

25K 

70 

3 

High Gain 

RM709 

t Raytheon 






25 

1* 

1.5 

100K 

70 

1 

1.0 A Power 

LH0021 

t National 


25 


500 

75 

3* 

2* 

4.2* 

50K 

80 

2 

General Purpose 

MC1539 

t Motorola 




1000 

200 

10 

40 

20 

100K 

70 

0 

Low Noise, Wideband ‘ 

MA322 

AnalogSys 





500 

10 

300 

50 

100K 

90 

2 

Fast, Wideband 

MA326 

AnalogSys 




2000 

200 

4 

10* 

— 

20K 

70 

0 

General Purpose Wide Bandwidth 

LH0003 

t National 













LH0003C 

National 


30 

3.5 

0.015 

— 

75 , 

1* 

3 

20K 

70 

0 

High Accuracy, FET 

A0S06J 

AD 

(3351) 



12 

2.5 

6* 

- 

0.04 

150K 

115* 

2 

Micropower 

RC3078A 

tHaytiMM 

(3592) 


4.0 

0.010 

0.002 

10 

1* 

1.5 

100K 

80 

0 

Micropower 

LH0022 

t National 




3 

- 

12 

20* 

30* 

- 

70 

0 

Unity Gain, Noninverting 

SFC2110M 

Thomson-CSF 



15 

2 

10* 

1* 

2.5* 

100K 

80 

0 

High Performance 

MC1556 

Motorola 


35 



15 

10* 

35* 

25 

100K 

80 

1 

Wide Band, High Impedance 

HA2620 

t Intersil 













HA-2620 

t Harris 






20 

35* 

20 

100K 

80 

1 

Wideband, General Purpose 


tAD 

(3353) 



25 

12 

15* 

4* 

5* 

100K 

80 

0 

High Voitage 

HA-2640 

t Harris 




30 

2.0 

5.0 

— 

— 

40K 

80 

0 

Op Amp and Voltage Reference 

LM10CL 

National 


40 







80K 

90 

0 

Op Amp and Voltage Reference 

LM10C 

National 




200 

50 

15 

12* 

10 

50K 

80 

0 

High Speed, Fast Setting 

iiiniiH 

AD 

(3353) 





20 

12* 

10 

50K 

80 

0 

High Speed, Fast Settling 


tAD 

(3353) 



250 

50 

— 

15* 

50 

50K 

80 

0 

Precision High Speed 

LM118 

t AMD 













LM218 

AMD 


45 











LM118 

t Harris 













LM118 

t LinearTech 













LM118 

t National 













LM218 

National 













LM118 

tTI 


50 











LM218 

T! 













SFC2118 

t Thomson-CSF 












SFC2218 

Thomson-CSF 



300 

100 

5* 

1* 

25 

50K 

70 

1 

0.5 A Wideband 

LH0061 

t National 




350 

100 

3 

— 

0.5* 

50K 

80 

0 

Short Circuit Protected 

TBA222 

t Siemens 


55 






5.5* 

50K 

90 

1 

Adjustable Input Offset Voltage 

TBC0748 

t Siemens 




700'* 

100 

10 

— 

— 

25K 

70 

1 

40mA Output 

MA342 

AnalogSys 






25 

— 

— 

18K 

70 

1 

20 mA Output 

TAA762 

t Siemens 













TAA862 

t Siemens 








9* 

18K 

70 

1 

General Purpose, OC Output 

SFC2761M 

t Thomson-CSF 

60 











SFC2861M 

t Thomson-CSF 



1500 

300 

_ 

10* 

6* 

25K 

70 

1 

Low noise. Comp, for G=3 

XR5534 

Exar 

(3379) 













(Continued) 



t Military Temperature Range ( - 55° to 125°C) * Typical Value 
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LINEAR 


1C MASTER 


LINEAR-Operationai Ampllfiers-Characteristics (Cont’d) 


Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 






Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 





mV(25°C) 

nA(25‘'C) 

nA(25°C) 

(tV/^C 

MHz 

V/;iS 

V/V 

dB 

Comp. Comments 

Device 

Source 

Une 


Single Units 

4.0 1500 

300 


10* 

6* 

25K 

70 

1 

Low noise, Comp, for G=3 





13* 

100K* 

80 

1 

Low Noise, Comp, for G=3 

30000 

5000 

20* 

70* 

400 

4K 

60* 

3 

High Slew Rate 

4.5 170 

32 

6* 

— 

0.04 

- 

110 

2 

Micropower 





0.04* 

25K 

80 

1 

Micropower 

5 15000 

4000 

20 

150 

200 

30K 

74 



20000 

6000 

20 

9.5 

600 

30K 

60 






400 

400 

30K 

60 



5.0 0.001 

0.0005 

5 

0.7* 

0.3 

40K 

76 

0 

Precision. Low Drift FET 


0.0005* 

25 

1* 

0.6 

50K 

90* 

0 

Low Offset FET 

0.001* 

0.001* 

0.7* 

0.1* 

0.04* 

30K 

70 

1 

Programmable, Low Bias 



1* 

0.012 * 

0.001* 

20K* 

77 

1 

Prog., Low Bias, Supply Volt = 1 V 




0.075 * 

0.01* 

10K* 

77 

1 

Prog., Low Bias, Supply Volt. = 1 V 



5* 

2.3* 

4.5* 

10K 

70 

1 

Programmable, High Bias 

0.003 

0.002 

4* 

0.5* 

0.5* 

20K 

70 

0 

Low Supply Voltage 

0.005 

0.0006 


2* 

50* 

_ 

80 

0 

Micropower, Transconductance 









Amplifier 

0.010 

0.0005* 

0.05 

2* 

1* 

20(N( 

90 

0 

Chopper Stabilized, Low Power 





2.5* 

1M* 

120 

0 

Chopper Stabilized 

0.025 

0.002 

25 

15* 

50 

50K 

80 

0 

Precision, High Speed FET 

0.030 

0.02 

6* 

4* 

10* 

50K 

80 

0 

MOS-Bipolar 



10* 

4* 

10* 

50K 

80 

1 

MOS, Single Supply, Strobe 

0.040 

0.02 

4 * 

0.063* 

0.03* 

10K 

70 

0 

Nanopower BIMOS 



6* 

4.5* 

9* 

20K 

70 

0 

MOS FET, Single Supply 

0.050 

0.030 

15* 

1 

1.6 

80K* 

70 

0 

Low Power 





— 





Low Power, Extended CMVR 









Low Power, Input Protected 








1 

Low Power 









Low Power, Input Protected 

0.1 

0.02 

5* 

2 

30 

25K 

80 

1 

JFET Input 




2.5 

5* 

25K 

80 

1 

JFET Input 




5 

7.5 

25K 

80 

1 

JFET Input 

0.10 

0.02 

5* 



50K 

85 


Wideband Decompensated 




2.5* 

5* 

50K 

85 

0 

Bipolar-JFET 




5* 

7,5* 

50K 

85 

0 

Wideband-JFET 


(Cont’d) 


(Cont’d) 

XR5534A Eur (3379) 

XR5534C Extr (3379) 

RC5534 RaytiMM (3592) 

NE5534 Signetics 

NE5534A Si|aatles (3646) 

NE5534 Tl 

NE5534A Tl 


AM-453-2C Dim 
AM- 453-211 tOaM 


LH0024 t National 


RC3078 Raytkwa (3592) 


CA3078 

tRCA 


1343-01 

t TeledyneP 


1342-01 

t TeledyneP 


1341-01 

t TeledyneP 


AD545L 

AD 

(3351) 

3522L 

Burr-Brown 


TLC251AC 

Tl 

(3689) 

TLC271AG 

Tl 



(541.3687,3689) 

TLC251AC 

Tl 


TLC251AC 

Tl 


TLC251AC 

Tl 


TLC271AC 

Tl 


CA3420A tRCA (3594) 

CA3080 

RCA 


CA3080A 

tRCA 


TML7K0-1 

Telmos 


TML7650 

Telmos 


LHOO^ 

t National 


CA3160A 

tRCA 

(3596) 

CA3130A 

tRCA 


CA3440A 

RCA 

(3594) 

CA3140A 

m 

(3595) 



TDC0157 t Thomson-CSF 
TDC0155 t Thomson-CSF 


TDC0156 t Thomson-CSF 



LF357B 

PH-157 t 

PM-257 


+ Ttnpvrsturf ^ “■ 55^ to 
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• Typical Value 

BaM faea iailcatas aMttloaal data Is pravIM as tba ps|a aatad. 


AMD 
Motorola 
t National 
National 
National 
PMI 


fAMD 

(Continued) 
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LINEAR-Operational Amplifiars-Charactaristics (Cant’d) 


Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 






Voltage 

Current 

Current 

Drift 

width 

Rate 

Sain 

CMRR 





mV(25°C) 

nA(25”C) 

nA(25°C) 

)«V/°C 

MHz 

V/).s 

V/V 

dS 

Comp. 

Comments 

Device 

Source 

Single Units 

(Cont’d) 

5.0 

0.10 

0.02 

5* 

5* 

7,5* 

50K 

85 

0 

Wideband-JFET 

(Cont’d) 


Low Power-BIFET 
Ultra Fast FET 
Ultra Fast-FET 

Bipolar JFET 
Bipolar-JFET 

Precision-BIFET 


WWetand Bipolar-JFET 
Wideband Bipolar-JFET 

Low Input Current 741 

Low Input Current 741 

Multi-Purpose, Programmable 
Low Input Current 
Programmable Amplifier 

Darlmgton 741 

Programmable 


LF256 AMD 

LF156 t Intersil 

LF356B Motorola 

LF156 t National 

LF256 National 

LF356B National 

PM-156 tPMI 

PM-256 PMI 

LF441 National 

TP0032 t TeledyneP 
LH0032 t National 
ADLH0032 f AD 
M Fairchild 

jiATTIB Fairchild 

iaA771BM t Fairchild 
MC35001B t Motorola 




80 

150 

400 

10K 

60 

3 

Fast Settling, Wideband 

0PA600U 

Barr-Browa (2853) 

100 

150 

400 

10K 

60 

3 

Fast Settling, Wideband 

0PARgipj/gR3| + Bnrr.Srgf;> (2853) 

0.15 

- 

50 

20* 

210 

10K 

70 

1 

Wideband, Fast Settling 

AH060S 

DEI 

0.2 

0.1 

30 

4* 

13* 

50K 

80 

0 

JFET Input, High Speed 

TDB0351B 

Thomson-CSF 

0.20 

0.025 

3* 

1* 

0.3* 

25K 

96 

0 

Precision Bipolar 

LM11CL 

National 


0.10 

10* 

4* 

13* 

50K 

80 

0 

Precision-BIFET 

MC34001B 

Motorola 


LF351B National 

LF151 t National 

AD502L AD 

AD502K AO 

SFC2776M f Thomson-CSF 

ICL8008M t Intersil 

HA-2725 Harris 

AD502S t AD 

LM4250C Harris 

ICL4250C t Intersil 

LM4250C t National 

SG4250C tSiiiconG 


15 

5 

20 

0.5* 

0.1 

45K 

100* 

0 

Low Bias Current 

3501A 

Barr-Brawa (2850) 










35018 

tBarr-Brawa (2850) 

20 

3 

— 

— 

2.5* 

100K 

80 

1 

High Voltage 

LM144 

t National 




1* 

2* 

100K 

80 

0 

High Voltage 

MC1536 

t Motorola 










LM1536 

t National 










SG1536 

t SiliconG 



40 

1* 

1.5 

60K 

80 

0 

Output 26V @ 10A 

0PA50TB 

Barr-Brawa (2850) 










0PA501S 

t Barr-Brawa (2850) 

25 

5 

20 

0.3* 

0.13* 

50K 

70 

0 

Micropower 

RC4132 

Raytheon 


25 

5* 

12* 

4 

300K 

100 

0 

Wide Temperature Range 

0PA11HT 

tBarr-Brawa (2850) 



10* 

12* 

4 

80K 

74 

0 

High impedance 

AM-460-2 

DaM (2864) 


t Military Temperature Range { - 55° to 125°C) 


« 1C MASTER 1984 


Wide Band, High Impedance 


Wideband 

Wideband, High Gain 


* Typical Value 

laM lace hiVIrttTT aMHIwiN data la praaMad an Um paga atfad. 


Ali460-2M tD*M (2>M) 

HA-2602 t Harris 
HA-2605 Harris 

HA2602 t Intersil 

HA260S Intersil 

AH-462-1 Datal (2864) 

AM-462-1M tO*M (2864) 

All-462-2 DaM (2864) 

All-462-211 tDalal (2864) 55 

HA2622 t Intersil 

HA2625 Intersil 

HA-2622 t Harris 

HA-2625 Harris 

3508J Barr-8rswi (2851) 60 

1321 TeledyneP 

1321-01 t TeledyneP 

(Continued) 
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1C MASTER 


LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


onset 

Bias 

onset 

Voltage 

Band- 

Stew 

Voltage 







Voltage 

Current 

Current 

Orm 

width 

Rate 

Gain 

CMRR 






mV(25°C) 

nA(25°C) 

nAtaS'C) 

Mvrc 

MHz 

V/mS 

V/V 

dB 

Comp. 

Comments 

Device 

Source 

Line 


Single Unite 




cc 

< 

LU 

z 



(Cont’d) 


(Cont’d) 

3S00A Bnr-BrDWR 

(2850.2853) 

3500B t Birr-Brown 

(2850.2853) 


3500R/MIL tOirr-Brswi 

(2850.2853) 

3500U/883B tBirr-Brswi 

(2850.2853) 


CA3105 

RC 

A 


CA3105M 

RC 

A 


1323 

TeledyneP 


AM-470-2C 

DitsI 

(2865) 

AM-470-2M 

tOiM 

(2865) 

MC1776 

t Motorola 


MP5501C 

MicroPwr 

(3529) 

MP5501& 

tMIcraPwr 

(3529) 

0P-01C 

MleroPwr 

(3529) 

0P-01B 

t MicroPwr 

(3529) 

0P-01C 

PM 

II 

(3566) 

op-oie 

tPM 

II 

(3566) 

mA777C 

Intersil 


MP5502B 

t MicroPwr 

(3529) 

MP5502D 

MicroPwr 

(3529) 

0P-02B 

t MicroPwr 

(3529) 

0P-02D 

MicroPwr 

(3529) 

0P-O2B 

tPM 

II 

(3566) 

0P-02D 

PM 

II 

(3566) 

XR146 

t Exar 


NE530 

Signetics 


RC4131 

Raytheon 


TL321I 

Tl 



TL321M 

tTI 



NE538 

Signetics 


ICL8017M 

t Intersil 


HA'2500 

t Harris 

(3396) 

HA2500 

t Intersil . 


HA-2400 

t Harris 


HA-2404 

Harris 


LM307 

Raytheon 


LM301A 

Raytheon 


TA7502 

Toshiba 


TA7502A 

Toshiba 


RM4531 

t Raytheon 


SFC2741M 

t Thomson-CSF 

SFC2748M 

t Thomson-CSF 

ICL741MHS 

t Intersil 


SE531 

t Signetics 




SG1217 

t SiliconG 

AD741 

t AD 

/iA741M 

t Fairchild 

ICL741 

t Intersil 

MC1741 

t Motorola 

LM741 

t National 

PM-741 

PMI 

RM741 

t Raytheon 

riA741 

t Signetics 

SG741 

t SiliconG 

mA741M 

tTI 

CL741LN 

t Intersil 


t Military Temoerature Ranoe f-55° to 


* Typical Value 
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LINEAR-Operational Ampliflers-Characteristics (Cant’d) 


Offset 

Bias 

Offset 

Vof^ 

Band- 

Slew 

Voltage 








Voltags 

Current 

Current 

Drift 

widtf) 

Rate 

Gain 

CMRR 







i«V(25°C) 

nACaS'C) 

nA(25°C) 

itvrc 

MHz 

V;(iS 

V/V 

dB 

Comp. 

Comments 

Device ' 

Source 


Line 

Single Units 

(Cont’d) 

1 

5.0 

500 

200 

3* 

1* 

0.5* 

50K 

70 

0 

Low Noise 741 

MC1741N 

t Motorola 

(Cont’d) 

1 











CA6741 

tRCA 











1 

General Purpose, Uncompensated 

/lAIOI 

t Fairchild 


1 











LM101 

t National 


■ 











LM101 

t Signetics 


H 











SG101 

t SiliconG 












Uncompensated 741 

mA748M 

t Fairchild 













MC1748 

t Motorola 













LM748 

t National 













LM748C 

National 


10 











CA748 

tRCA 













SG748 

t SiliconG 












' 

a>A748M 

tTI 








10 

50K 

70 

0 

High Slew Rate 741 

MC1741S 

t Motorola 













SG741S 

t SiliconG 


15 










Low Noise 741 

MC1741NS 

Motorola 







5* 

0.3* 

12K 

80 

3 

General Purpose 

SFC2709M 

t Thomson-CSF 





4* 

30* 

0.7* 

20K 

70 

2 

Programmable 

CA3094A 

tRCA 













CA3094B 

tRCA 






6* 

- 

0.3* 

45K* 

70 

3 

General Purpose 

mA709M 

tTI 


20 


700 

100 

25 

- 

50* 

10K 

65 

0 

20 mA Output 

TCA322 

t Siemens 




750 

250 

6* 

65* 

15 

15K 

74 

3 

High Speed High Gain 

mA715M 

t Fairchild 




1000 

300 

20 

30 

15 

50K 

90 

0 

Precision, Audio 

MA332 

AnalogSys 





300* 

50 

150 

60 

10K 

70 

1 

High Power 

1460 

TeledyneP 




1000* 

5000* 

50 

- 

4000 

50K 

60 

0 

70 MHz -3db bandwidth, G= 1-40 

70 MHz -3db bandwidth, G= 1-40, 

CLC210AI 

Comlinear 


25 










settles to 0.02% in 30 ns. 

GLC210AM 

t Comlinear 








8000 

50K 

60 

0 

200 MHz -3db bandwidth, G= 1-40 

200 MHz -3db bandwidth, 6== 1-40; 

CLC220AI 

Comlinear 












settles to 0.02% in 15 ns. 

CLC220AM 

t Comlinear 




2000 

400 

- 

38* 

25* 

0.6K 

76 

1 

Large Signal Wideband 

CA3100 

tRCA 

(3566) 



5000* 

1000* 

20 

150* 

160 

15K 

74 

1 

Wideband, Fast Settling 

HA-5 190 

Harris 


30 


6000* 

3000* 

50 

— 

4000 

50K 

60 

0 

100 MHz -3db bandwidth, G = 1-40 

CLC200AI 

Comlinear 












100-MHz -3db bandwidth, G= 1-40; 
settles to 0.02% in 25 ns. 

CLC200AM 

t Comlinear 




7000 

2000 

5* 

- 

— 

2K 

70 

1 

702 Type 

UPC51A 

NEC 




10000 

2000 

10* 


1.7* 

1.4K 

70 

3 

General Purpose 

TL702M 

tTI 




12000 

5000 

1.2* 

15* 

3* 

0.7K 

70 

1 

6 Volt, Wideband 

CA3010 

tRCA 


35 











CA3029 

RCA 













CA3037 

tRCA 




15000 

4000 

10* 

150* 

200* 

28K* 

- 

1 

Wideband, Comp, for G>5 

HA-5195 

Harris 




20000 

_ 

10 

— 

800 

250 

70 

1 

Fast, Slews 800 V/pS 

NE5S39 

Signetics 













SE5539 

t Signetics 


40 



300* 

25 

500* 

250 

10K 

80 

1 

Settles to 0.01% in 70 ns 

1435 

t TeledyneP 





6000 

20 

400* 

350 

15K 

60 

— 

Wideband, Fast Settling 

HA-2S40-2 

t Harris 

(3404) 





20* 

600* 

550 

15K 

60 

- 

High Slew Rate, Wideband 

HA-2539-2 

t Harris 

(3402) 



24000 

5000 

3.5* 

50* 

7* 

2K 

80 

1 

12 VoR, Wideband 

CA3015 

tRCA 













CA3030 

RCA 


45 











CA3038 

tRCA 



6 

15000 

4000 

20 

150 

200 

30K 

74 



1343 

TeledyneP 



6.0 

0.025 

0.002 

15 

1 ‘ 

1 

75K 

70 

0 

High Performance FET 

LH0022C 

National 




0.04 

0.02 

10* 

5* 

13* 

50K 

80 

1 

MOS/FET Input, Bipolar/MOS Output 

CA080A 

tRCA 

(3598) 












CAONT 

tRCA 

(3596) 

K) 











CAOaiA 

tRCA 

(3596) 












CA081T 

tRCA 

(3598) 



02 

— 

10* 

3* 

13* 

15K 

80 

0 

Low Noise BIpolar-JFET 

TL075M 

tTI 





0.05 

10* 

3* 

13 

50K 

80 

0 

Low Noise Bipolar-JFET 

TL070M 

tTI 













TL071M 

tTI 


55 



0.1 

— 

3 

13* 

50K 

70 

0 

Bipolar JFET 

TL081A 

Motorola 













TL081AC 

Tl 






10* 

1* 

3.5* 

40K 

80 

0 

Low Power Bipolar JFET 

TL061AC 

Tl 













TL061M 

tTI 














(Continued) 




t Military Temperature Range ( - 55° to 125°C) * Typical Value 

BeM IMe Mlcatas cMtOanl Bate is pnnrIM aa tie page aalsri. 



« 1C MASTER 1984 


3197 


Master Selection Guide 








Master Selection Guide 


IC MASTER 


LINEAR-Operational Amplifiers-Characteristics (Coat'd) 



Offset Bias 

Offset 

Vottage 

Band- 

Slew 

Vottage 






Voltaoe Cufrent 

Current 

Drift 

wWth 

Rate 

Gam 

CMRR 





mV(25°C) iiA(25°C) 

nA(25°C) 

mV/°C 

MHz 

V/f.s 

V/V 

dB 

Comp. 

Comments 

Device 

Source 

Line 

Single Units 

(Cont’d) 


6.0 0.2 

0.1 

10* 

1* 

3.5* 

40K 

80 

0 



(Cont'd) 










Programmable Bipolar JFET 

MCE66 

MCE 











TL066M 

tTI 









1 

Low Power Bipolar JFET 

MCE60 

MCE 











TL060AC 

Tl 











TL060M 

tTI 

5 





4* 

20K 

80 

0 

Low Power, JFET Input 

HA-5062-2 

t Harris (3432) 











HA-S062A-S 

Harris (3432) 





3* 

13* 

50K 

80 

0 

Bipolar-JFET 

MCE80 

MCE 











TL080AC 

Tl 









1 

Bipolar-JFET 

TL080AC 

Tl 

10 




4 

15* 

25K 

80 

1 

JFET Input 

HA-5062-2 

t Harris (3436) 







50K 

80 

1 

JFET Input 

HA-5082A-5 

Harris (3436) 





4* 

13* 

25K 

80 

0 

JFET Input 

TL081M 

t Motorola 


0.M 

0.05 

10* 

4* 

13* 

50K 

80 

0 

Low Noise Bipolar-JFET 

TL071AC 

Motorola 











TL071AC 

Tl 

15 

0.3 

0.1 

10* 

1* 

3.5* 

4K 

80 

0 

Programmable Bipolar JFET 

TL066AC 

Tl 


10 

6 

- 

1* 

0.1 

50K 

70 

0 

Multi-Purpose, Programmable 

SFC2776C 

Thomson-CSF 


25 

10 

6* 

- 

05* 

75K 

70 

0 

Programmable 

SG3250 

SiliconG 



12 

40 

1* 

0.5* 

20K 

80 

0 

Low Input Current 741 

AD502J 

AD 



20 

15* 

- 

0.5* 

20K 

70 

0 

Low ln[»it Current 

ICL800BC 

Intersil 

20 


25 

15* 

35* 

20 


74 

1 

Wideband, General Purpose 

AD507J 

AD (3353) 


30 

30 

— 

0.05 

4 

70K 

74 

0 

Wideband 

HA2607 

Intersil 




15* 

0.6 

17 

70K 

74 

0 

Wideband 

HA2627 

Intersil 





4* 

5* 

100K 

74 

0 

High Vottage 

AM-464-2 

Datel 











AM-464-2M 

t Datel 

25 










HA-2645 

Harris 











1332 

TeledyneP 




65 

4* 

2.5 

70K 

74 

0 

to ±45V supi^y, 5A output 

PA12 

Apex 











PA12M 

t Apex 





6* 

2.5 

70K 

74 

0 

to ±'^V supply, 5A output 

PA10 

Apex 

30 










PA10M 

t Apex 


75 

10 

— 

0.4 

1.5 

100K 

80 

— 

Ulfra-Low Power 

HA-5141A 

Harris (3446) 



20 

- 

- 

- 

60K 

70 

0 

Programmable 

^PC4250C 

NEC 


100 

30 

5* 

- 

0.3* 

25K 

70 

1 

Supply to -(--10 V 

TCA520B 

Signetics 


200 

50 

10 

1 

50 

32 

80 

1 

Differential Bipolar Input 

MA318 

AnalogSys 

35 

250 

50 

— 

1* 

0.5 

25K 

80 

0 

to 500 mA, Single Supply 

mA759C 

Fairchild 


500 

200 

— 


0.5* 

5K 

70 

0 

Short Circuit Protected 

TBA221 







5.5* 

5K 

70 

1 

Adjustable Input Offset Voltage 

TBB0748 






1* 

0.5 

20K 

70 

0 

High Performance 

SFC2741C 

Thomson-CSF 









1 

General Purpose 

SFC2748C 

Thomson-CSF 

40 






20-50K 

70 

0 

General Purpose Compensated 

A0741C 

AD (3351) 











IC450 

Cherry 











mA741C 

Fairchild 











HA 17741 

Hitachi 











MC1741C 

Motorola 

45 










LM741C 

National 











;iPC151 

NEC 











mPC741 

NEC 











PM-741C 

PMI 











RC741 

Raytheon 

50 










CA741C 

RCA 











**A741C 

Signetics 











SG741C 

SiliconG 











mA741C 

Tl 






0.5* 

20-50K 

70 

1 

General Purpose 

mA748C 

Fairchild 

55 










mA748C 

Intersil 











MC1748C 

Motorola 











CA748C 

RCA 











SG748C 

SiliconG 











/iA748C 

Tl 

60 





0.7 

25K 

70 

0 

High Speed 741 

ICL741CHS 

Intersil 
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MASTER SELECTION GUIDE 


LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 

Bias 

Offset 

Voltage 

Band- 

Skm 

Voltage 






Voltage 

Current 

Current 

Drift 

width 

Rate 

Gidn 

CMRR 





mV(25°C) 

nA(25°C) 

nA(25‘’C) 

Mvrc 

MHz 

yiiis 

V/V 

dB 

Comp. 

Conuaents 

Oerice 

Source 

Line 

Single Units 

(Cont’d) 

1 

6.0 

500 

200 









(Cont’d) 

■ 





1* 

1 

ioOk 

70 

1 

0.2 amp Power 

LH0041C 

National 

■ 




3* 

1* 

10 

20K 

70 

0 

High Siew Rate 741 

MC1741SC 

Motorola 

■ 











S6741SC 

SiliconG 











Low Noise 741 

MC1741NC 

Motorola . 

■ 




5* 

0.8* 

5* 

20K 

70 

0 

Wideband 741C 

S63217 

SiliconG 

1 




10* 

1* 

0.25 

1Q0K 

90 

2 

High Gain, Instrumentation, SO mA 













Output 

LH0020C 

National 







0.5* 

m 

— 

0 

Automotive Temperature Range 













(-40°Cto85°C) 

SA741C 

Signetics 








25K 

70 

0 

Low Noise 741 

ICL741CLN 

Intersil 





15* 

G.2 * 

0.2* 

20K 

70 

0 

High Power 

/iA791C 

Fairchild 












TBA0791 

Thomson-CSF 

10 




30 

1* 

1* 

IOOK 

70 

0 

1.0 amp Power 

LH0021C 

National 




300 

10* 

12* 

50 

25K 

70 

0 

High Speed, Fast Setting 

AD518J 

AD (3353) 



1000 

200 

6 

1* 

9* 

10K 

70 

1 

General Purpose 

SFC2861AM 

t Thomson-CSF 




300 

6* 

- 

9* 

12K 

65 

1 

General Purpose, OC Output 

SFC2761C 

Thomson-CSF 







18* 

12K 

65 

1 

20 mA Output 

TAA761 

Siemens 

15 


1200 

500 

5* 

4* 

100* 

10K 

70 

2 

Gated 

ZN424 

Ferranti 



1500 

200 

— 

0.5* 

35* 

20K 

70 

1 

High Siew Rate 

RC4531 

Raytheon 






1* 

20* 

20K 

70 

1 

High Slew Rate, High Performance 

NE531 

Signetics 


7.0 

100 

10 


0.4 

1 

IOOK 

77 

— 

Ultra-Low Power 

iU-5141 

Hirrit (3446) 



200 

10* 

to* 

10* 

130* 

25K 


2 

High Speed Inverting 

ICL8017C 

Intersil 

20 


400 

75 

5* 

— 

— 

3K 

63 

0 

250 mA Output, Electronic Shutdown 

LM 13080 

National 






1* 

0.4* 

3K 

63 

0 

250 mA Output, Electronic Shutdown 

LM13080 

AnalogSys 



6000 

75 

5* 

- 

1.6 

3K 

63 

0 

450 mA Output Electronic Shutdown 

MA324 

AnalogSys 


7.5 

7 

— 

10* 

20* 

30* 

— 

70 

0 

Unity Gain, Noninverting 


Thomson-CSF 




1 

— 

0.3* 

0.3* 

25K 

80 

1 

Low Noise 308 


Intersil 

25 




30 

1* 

0.3* 

25K 

SO 

0 

Micropower, Supply Current 800 mA 

LM312 

Motorola 












LM312 

National 










1 

Precision Bipolar 

LM308 

AMO 












40308 

AD (3351) 












LM308 

Harris 

30 











LM308 

Intersil 












LM308 

LinearTech 












LM308 

Motorola 












LM308 

National 












PM-308 

PMt 

35 











SG308 

SiliconG 












SFC2308 

Thomson-CSF 



250 

50 

— 

0.8* 

0.5 * 

25K 

70 

1 

Low Noise 301 A 

ICL301ALN 

intersii 





30 

1* 

0.5* 

25K 

70 

0 

General Purpose, Compensated 

LM307 

intersil 












LM307 

LinearTech 

40 











LM307 

Motoroia 












LM307 

National 












CA307 

RCA 












SG307 

SiliconG 












LM307 

Tl 

45 











SFC2307 

Thomson-CSF 










1 

General Purpose Uncompensated 

AD301A 

AD (3351) 












mA301A 

Fairchild 












LM301A 

LinearTech 












LM301A 

Motorola 

50 











LM301A 

National 












J.PC157 

NEC 












mPC301 

NEC 












CA301A 

RCA 












SG3blA 

SiliconG 

55 











LM301A 

Tl 












SFC2301A 

Thomson-CSF 



1000 

150 

3* 

2* 

4.2* 

15K 


2 

General Purpose 

MC1439 

Motorola 




300 

6* 

_ 

18* 

5K 

60 

0 

20 mA Output 

TCA321 

Siemens 












TCA325 

Siemens 

60 


1500 

2^ 

6 

65* 

10 

10K 

74 

3 

Highspeed 

nA^^5C 

Fairchild 




500 

6* 

- 

0.3* 

15K 

65 

3 

General Purpose 

II.A709C 

Tl 






1* 

0.5* 

20K 

65 

1 

General Purpose 

/iA201 

Fairchild 













(Continued) 
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Master Selection Qulde 


1C MASTER 


LINEAR-Operational Amplifiers-Characteristics (Cont’d) 



cc 

< 

UJ 

z 



40000 

15000 

25* 

70* 

250 

3K 

60* 

3 

High Slew Rate 

LH0024C 

National 

9.0 

0.40 

0.20 

10* 

1* 

0.6* 

200K 

70 

0 

JFET Input 

TL091M 

tTI 


250 

50 

30* 

8* 

15* 

SOK 

74 

1 

Four Addressable Inputs, single 












Amplifier 

HA-2405 

Harris 

10.0 

0.001 * 

0.001* 

0.7* 

0.1* 

0.04* 

30K 

70 

1 

Programmable, Low Bias 

TLC2S1C 

Tt (3689) 











TLC271C 

Tl 












(541,3687,3689) 




1* 

0.012 * 

0.001* 

20K* 

77 

1 

Prog., Low Bias, Supply Volt. = 1 V 

TLC251C 

Tl 





0.075 * 

0.01* 

10K* 

77 

1 

Prog., Low Bias, Supply Volt = 1 V 

TLC251C 

Tl 




5* 

2.3* 

4.5* 

10K 

70 

1 

Programmable, High Bias 

TLC251C 

Tl 











TLC271G 

Tl 


0.003 

0.002 

4* 

0.5* 

0.5* 

10K 

70 

0 

Low Supply Voltage 

CA3420 

tRCA (3594) 


0.050 

0.020* 

30 

3* 

15* 

20K 

86* 

0 

High Voltage FET 

3580J 

Burr-Brown 



0.025 

4* 

0.063* 

0.03* 

10K 

70 

0 

Nanopower BIMOS 

CA3440 

RCA (3594) 


0.10 

0.03 

10 

- 

10 

3K 

90 

1 

FET Input, Low Noise 

MA333 

AnalogSys 





12 

35 

100K 

90 

0 

JFET Input 

MA334 

AnalogSys 











MA400 

AnalogSys 


0.15 

0.05 

20 

1* 

0.3* 

20K 

80 

0 

High Performance, Low Input Current 

LM316 

National 






10 

30K 

90 

0 

Low 1/f Noise 

MA339 

AnalogSys 


0.2 

0.1 

10 * 

,.4.*, 

13* 

25K 

70 

0 

Bipolar-JFET 

MC3500t 

t Motorola 










JFET Input, High Speed 

TDB0351 

Thomson-CSF 


0.20 

0.05 

5* 

- 

— 

25K 

80 

— 

Wideband Decompensated 

LF357 

Intersil 











LF357 

Motorola 











LF357 

National 











PM-357 

PMI 





2.5 

5* 

25K 

80 

0 

Bipolar-JFET 

LF355 

AMD 











LF355 

Intersil 











LF355 

Motorola 











LF355 

National 











PM355 

PMI 





5 

12* 

25K 

80 

0 

Wideband-JFET 

LF356 

AMD 











LF356 

Intersil 











LF356 

Motorola 











LF356 

National 











PM-356 

PMI 











LF356 

Signetics 




10* 

4* 

13* 

15K 

80 

0 

Low Noise Bipolar-JFET 

TL071 

Motorola 











TL070AC 

Tl 











TL070C 

Tl 







25K 

80 

0 

Low Noise Bipolar-JFET 

TL071C 

Tl 




15 

0.5 

30 

10K 

80 

0 

Wideband Decompensated 

LF357CP AnalogSys | 



0.1 

10* 

3* 

13* 

50K 

70 

0 

Bipolar JFET 

/JtF771 

Fairchild 





4* 

13 

25K 

70 

0 

Bipolar-JFET 

LF351 

National 











LF351 

Motorola 












(Continued) 
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LINEAR-Op«rational Amplifier-Characteristics (Coht’d) 


Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 






Voltage 

Current 

Current 

Drift 

width 

Rate 

Sain 

CMRR 





mV(25°C) 

nA(25°C) 

nA(25“C) 

(iV/°C 

MHz 

V//1S 

V/V 

dB 

Comp. 

Comments 

Device 

Source 

Line 

Single Unite 

(Cont’d) 

1 

10.C 

0.20 

0.1 

10* 

4* 







(Cont’d) 

1 






13* 

25l( 

70 

0 

Precision BIFET 

MC34001 

Motorola 




2 

10* 

4* 

13* 

15K 

80 

0 

Low Noise Bipolar-JFET 

TL075C 

Tl 

1 


0.60 

0.1 

O 

CM 

18* 

57* 

200K 

80 

0 

Wideband-JFET 

LF400 

National 

■ 


1 

0.25 

10 

5 

iO 

50K 

85 

0 

2.0 A Power 

LH0101 

National 

1 











LH0101C 

National 

H 


10 

3 

150 

- 

250 

0.7K 

50 

1 

100 MHz 

9906 

tOEl 



30 

10 

- 

1* 

2.5* 

70K 

70 

0 

High Performance 

MC1456 

Motorola 



40 

10 

— 

1* 

2* 

70K 

70 

0 

High Voltage 

MC1436 

Motorola 












SG1436 

SiliconG 





65 

1* 

1.5 

— 

70 

0 

2 A Continuous 

3573 

Burr-Brown 

10 







50K 

70 

0 

Output 20V @ 10A 

0PA501R 

t Barr-Brown (2850) 












0PA501A 

Barr-Brown (2850) 








500K 

70 

0 

to ± 30V supply, 5A adjustable output 

PA11 

Apex 











to ±30V supply, 5A output 

PA73 

Apex 



50 

20 

20* 

- 

- 

2K 

55 

3 

Matched Input Transistors - 

LH0005 

National 

15 


100 

25 

25* 

- 

- 

2K 

50 

3 

Matched Input Transistors 

LH0005C 

National 



250 

50 

20* 

20* 

80 

7.5K 

74 

1 

High Speed, Fast Settling 

AD509J 

AD 





25* 

12* 

15 

15K 

74 

0 

High Slew Rate 

HA2507 

Intersil 







40 

7.5K 

74 

0 

High Slew Rate 

HA-2512 

t Harris 












HA2512 

Intersil 

20 





20* 

80 

7.5K 

74 

1 

80 V/jjs Gain=3 

HA-2522 

t Harris 












HA2522 

t Intersil 





30* 

— 

80 

7K 

74 

1 

Fast dewing 

3507J 

Burr-Brown 






12* 

30 

7.5K 

74 

0 

High Slew Rate 

HA2517 

Intersil 







40 

7.5K 

74 

0 

High Slew Rate 

HA-2515 

Harris 

25 











HA2515 

Intersil 







80 

7.5K 

74 

1 

80 V/pS Gain = 3 

HA-2525 

Harris 












HA2525 

Intersil 











80 Mlfis Gain =3 

AM-4S2-2 

Datal (2864) 












AM-452-2M 

fOatal (2864) 

30 





20* 

60 

7.5K 

74 

0 

High Slew Rate 

HA2527 

Intersil 







80 

7.5K 

90* 

1 

High Slew Rate 

1322 

TeledyneP 












1322-01 

t TeledyneP 








70K 

90*- 

0 

High Slew Rate/Temperature 

0PA12HT 

tBarr-Browa (2851) 



500 

200 

— 

is* 

50 

25K 

70 

0 

Precision, High Speed . 

LM318 

AMD 

35 











mA318 

Fairchild 












LM318 

Harris 












LM318 

LinearTech 












LM318 

National 












LM318 

Tl 

40 











SFC2318 

Thomson-CSF 





5* 

1* 

25 

25K 

60 

1 

0.5 A, Wideband 

LH0061C 

National 




300 

10 

2 

10 

5PK 

70 

1 

Up to ± 40 V Output 

MA700 

AnalogSys 



750 

_ 

— 

— 

— 

14K 


1 

Telephone Channel Amplifier 

LS045 

S6S 



1000 

300 

6* 

— 

9* 

5.6K 

60 

1 

General Purpose, OC Output 

SFC2861C 

Thomson-CSF 

45 






18* 

0.56K 

60 

1 

to 90 mA Output 

TAA861 

Siemens 












TAA865 

Siemens 



1000* 

5000* 

50 

- 

6000 

5K 

60 

0 

150 MHz -3db bandwidth, G= 1-40 

GLC103AI 

Comlinear 



1200 

300 

6 

1* 

9* 

5.6K 

65 

1 

General Purpose 

SFC2861AC 

Thomson-CSF 



3000 

300 

16 

20 

10 

100K 

60 

2 

Up to 400 mA Output 

MA206 

AnalogSys 

50 


15000 

5000 

5* 

- 

1.7* 

IK 

65 

3 

General Purpose 

TL702C 

Tl 


12.0 

50 

15 

65 

1* 

1.5 

500K 

70 

0 

to ±28V supply, 5A adjustable output 

PA01 

Apex 



90 

25 

— 

1* 

2* 

50K 

50 

0 

High Voltage 

MC1436C 

Motorola 












SG1436C 

SiliconG 




30 

— 

1* 

2.5 

25K 

110* 

0 

High Performance 

MC1456C 

Motorola 

55 











LM1436 

National 


14.0 

200 

15 

50* 

— 

_ 

10K 

65 

1 

Darlington Input 

TCA312 

t Siemens 












TCA332 

t Siemens 


15 

0.065 

0.01 

35 

100 

70 

100 

70 



1345 

TeledyneP 



20000 

6000 

20 

9.5 

600 

30K 

60 



1342 

TeledyneP 

60 





400 

400 

30K 

60 



1341 

TeledyneP 













(Continued) 
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MASTER SELECTION GUIDE 


LINEAR-Operational Ampiifiers-Characteristics (Cont’d) 


Offset 

Vottaes 

niV(25°C) 

Bias 

Current 

nA(K'’C) 

Of^t 

Current 

hA{25“C) 

Voltage 

Drift 

,£V/*C 

Band- 

width 

Hite 

Slew 

Rate 

V/iiS 

Voltege 

Gain 

V/V 

CMRR 

dB 

Comp. 

Comments 

Device 

Source 


~| 

1 Single Units 

(Cont’d) 

1 

20.0 











(Confd) 

1 


50 

20 

12* 

— 

9* 

0.5K 

60 

1 

Darlington Input 

TBB1331A 

Siemens 


■ 


200 

25 

12* 

- 

- 

6K 

60 

0 

Darlington Input 


Siemens 


■ 











luSSS 

Siemens 


■ 









1 

Darlington Input 

TCA331 

Siemens 


■ 

30.0 

0.001 

0.0002* 

50 

1* 

2.5 

20K 

86 

0 

Low Bias FET 

ICL8007AC 

Intersil 


H 











ICL8007AM 

t Intersil 




30000 

10000 

150 

200 

300 

IK 

50 

0 

Wideband 

9916 

tOEl 




50000 

20000 

100 

300 

1K 

4K 

90 

1 

Wideband 

9914 

OEI 



35.0 

2 

0.1 

150 

100 

300 

100K 

70 

0 

High Slew Rate 

HDS-060 

AD 



50.0 

0.00001 

_ 


— 

0.5* 

20K 

60 

0 

Ultra low Bias FET 

ICH850QA 

Intersil 


10 


0.0001 

.. - 

- 

- 

05* 

20K 

60 

0 ■ 

Ultra low Bias FET 

ICH8500 

Intersil 




o.ooi 

0.0005* 

90 

0.5* 

3 

20K 

70 

0 

Electrometer, FET 

AD523J 

AD 




0.015 

- 

75 

1*. 

3 

20K 

70 

0 

Low Cost FET Input 

A0503J 

AD 

(3351) 



0.025 

0.005* 

75 

1* 

2.5 

20K 

86* 

0 

High Performance, Low Bias FET 

3503A 

Burr-Brown 













3503R 

t Burr-Brown 


15 


0.050 

— 

75 

0.75* 

0.5* 

20K 

70 

0 

Low Noise FET 

AD514J 

AD 







1 * 

6* 

20K 

70 

Q 

Cost FET 

305404 

A8 

(3351) 









72 

0 

High Performance FET 

1424 

TeledyneP 





0.0005* 

75 

1* 

6* 

20K 

70 

0 

High Performance, FET 

ICL8007C 

Intersil 



110.0 

0.20 

0.15 

20* 

3* 

6* 

25K 

64 

0 

High Slew Rate FET 

mA740C 

t Intersil 


20 

Dual Units 



— 

8000* 

_ 

— 

30 

60* 

4K 

— 

0 

GB Product = 400 MHz 

LM159 

t National 













LM3S9 

National 



0.06 

3 

2.8 

0.9 

0;4 

0.1 

400K 

110 

0 

Ultra Low Offset Matched 

LT1002AM 

t LinearTech 













LT1002AC 

LinearTech 



0.08 

40 

35 

1 

5 

1.7 

250K 

114 

0 

Ultra Low Noise instrumentation 

MPOP-Z27A 

tMlGToPwr 

(3529) 

25 











MP0P-227E 

MIeroPwr 

(3529) 












0P-227A 

tPMI 

(3566) 












bp-227E 

PMI 

(3566) 


0.1 

3.5 

3.5 

0.4 

12 

0.25 

500K 

— 

0 

Ultra Low Offset Voltage 

MP0P-207A 

t MIeroPwr 

(3529) 












IIIIP0P-207E 

MIeroPwr 

(3529) 

30 

d.io 

4.5 

42 

1.3 

0.4 

0.1 

350K 

110 

0 

Ultra Low Offset Matched 

LT1002C 

LinearTech 













LT1002M 

t LinearTech 




5 

0.5 

10 

0.8 

1.12* 

40K 

104 

0 

Precision, Low Input Current 

MP0P-12C 

t MIeroPwr 

(3529) 












MPOP-IZG 

MIeroPwr 

(3529) 


0.12 

55 

50 

1.5 

5 

1.7 

250K 

106 

0 

Ultra Low Noise instrumentation 

MP0P-227B 

t MIeroPwr 

(3529) 

35 











MPdP-227F 

MIeroPwr 

(3529) 












0P-227B 

tPMI 

(3566) 












0P-227F 

PMI 

(3566) 


0.15 

2 

02 

2.5 

0.8 

1.12* 

80K 

104 

0 

Improved 108A, Low Bias, 














Compensated 

MP0P-12A 

t MIeroPwr 

(3529) 












MP0P-12E 

MIeroPwr 

(3529) 

40 


7 

6 

1.8 

12* 

025* 

120K 

100 

0 

Ultra Low Offset Voltage, Low Drift 

^714C 

Fairchild 













MP5507C 

MIeroPwr 

(3529) 












0P-07C 

PMI 

(3566) 



7.0 

6.0 

0.5* 

0.5* 

0.17* 

120K 

100 

0 

Low Noise 

mPC454 

NEC 




20 

2 

2 

100* 

- 

500K 

96 

0 

Low Power, Singie/Dual Supply 

0P-22M 

tPMI 

(3566) 

45 











CP-22C£ 





80 

3 

IS 

— 

02 

1.5M 

95 

0 

Low Power, Precision Matched 

0P-221A 

tPM! 













0P-221E 

PMI 



0.18 

80 

75 

1.8 

5 

1.7 

200K 

106 

0 

Ultra Low Noise Instrumentation 

IIPOP-227C 

tHIeroPwr 

(3529) 












MP0P-227D 

MIeroPwr 

(3529) 

50 




2 

5 

1.7 

200K 

106 

0 

Ultra Low Noise Instrumentation 

0P-227C 

fPMI 

(3566) 












0P-227G 

PMI 

(3566) 


025 

0.035 

0.002 

2.5 

1* 

3* 

250K 

80 

- 

Ultra Low Drift BiFET 

AD647L 

AD (335D.33S1) 


0.3 

0.050 

5.010 

3 


mam 



WM 

Dual LM11, High Performance 

LH2011 

t National 




6 

6 

1.3 





■■ 

Ultra Low Offset Voltage 

MP0P-207B 

t MIeroPwr 

(3529) 

55 






IHIH 





IIP0P-207F 

MIeroPwr 

(3529) 



25 

2.5 

5 

100* 

— 

300K 

90 

0 

Low Power, Single/Dual Supply 


tPMI 

(3566) 













PMI 

(3566) 
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Master Selection Guide 


1C MASTER 


LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 

Voltage 

niV(25°C) 

Bias 

Current 

nA(25”C) 

Offset 

Current 
nA (25°C) 

Voltage 

Drift 

hWZ 

Band- 

width 

MHz 

III 

Voltage 

Gain 

m 

CMRR 

dB 

Comp. 

Comments 

Device 

Source 


Line 

Dual Units 

(Cont’d) 


0.3 












(Cont'd) 



100 

5 

2 

— 

0.2 

1M 

90 

0 

Low Power, Precision Matched 

0P-221B 

tPMI 













0P-221F 

PMI 



0.30 

2 

0.2 

3.5 

0.8 

1.12* 

80K 

104 

0 

improved 108A, Low Power, 














Compensated 

MP0P-12B 

fMleroPwr 

(3529) 












MP0P-12F 

MIcrePwr 

(3529) 



0.035 


5 

1* 

3* 

250K 

80 

— 

Ultra Low Drift BiFET 

AD647K 

AD (3350.3351) 

5 











AD847S 

tAD (3350.3351) 












AD647S/883BtA0 (3350.3351) 





5 

2* 

3* 

250K 

80 

0 

Dual 544 

AD644L 

■ ■■ 

mm 





5* 

1* 

3* 

300K* 

80 

0 

Dual 542 

ADe42L 

■91 






15 

2* 

3* 

250K 

80 

0 

Dual 544 

AD644S 

tAD 

(3351) 

10 


0.06 

0.025 

5* 

- 

13* 

50K 

80 

0 

Precision BIFET 

MC35022A 

t Motorola 




0.075 

0.03 

5* 

— 

13* 

50K 

80 

0 

Precision BIFET 

MC34003A 

Motorola 













MC34022A 

Motorola 




2 

0.2 

15 

1* 

0.3* 

80K 

96 

1 

Dual 108A 

LH2108A 

t Intersil 













LH2108A 

t National 


15 











LH2208A 

National 













PM-2108A 

tPMi 

(3566) 












PM-2208A 

PMI 




3 

2.8 

2 

0.6* 

0.17* 

150K 

110 

0 

Dual Matched Instrumentation 

OP-10 

t MIcrePwr 

(3529) 












0P-10A 

t MIcrePwr 

(3529) 

20 











0P-10E 

MlmPwr 

(3529) 



7 

1 

30 

1* 

0.3* 

80K 

96 

1 

0ual308A 

LH2308A 

Intersil 













LH2308A 

National 













PM-2308A 

PMI 




20 

0.1 

10 

3 

13 

50K 

80 

0 

Bipolar-JFET 

TL287C 

Tl 


25 











TL287M 

tTI 




120 

7 

3 

- 

0.2 

800K 

80 

0 

Low Power, Precision Matched 

0P-221C 

tPMI 













0P-221G 

PMI 



0.6 

0.10 

0.01 

2 

0.8* 

0.3 

250K 

110 

0 

Dual LM11, High Performance 


t National 




40 

4 

10 

100* 

- 

500* 

76 

0 

Low Power, Single/Dual Supply 


tPMI 

(3566) 

30 











0P-220G 

PMI 

(3566) 


0.75 

50 

2 

8 

0.8 

0.5 

100K 

90 

0 

Dual Matched 

OP-OAA 

tPHI 

(3566) 












0P-04E 

PMI 

(3566) 












0P-14A 

tPMI 

(3566) 












0P-14E 

PMI 

(3566) 

35 










OP-04 with Internally Connected Vcc 














Terminals 

MC35022 

t Motorola 





5 

8 

0.8 

0.25 

100K 

60 

0 

Dual Matched 

HPOP-OSE 

MIcrePwr 

(3529) 












MP0P-04A 

t MIcrePwr 

(3529) 












HP0P-04E 

MIcrePwr 

(3529) 












MP0P-14A 

t MIcrePwr 

(3529) 

40 











MP0P-14E 

MIcrePwr 

(3529) 











MPOP-04 With Internally Connected 














Vcc Terminal 

HP0P-03A 

t MIcrePwr 

(3529) 






1* 

3* 

300K* 

80* 

0 

Dual 542 

AD642K 

AD 

(3351) 












AD642S 

tAD 

(3351) 






2* 

3* 

250K 

80 

0 

Dual 544 

A0644X 

AD 

(3351) 

45 




10 

1 

1 


80 

0 

Low Power BIFET 

LF422A 

National 













LF442A 

National 





0.005 

10 

1* 

3* 

100K 

76 

— 

Ultra Low Drift BiFET 

A0647J 

AO (33504351) 





5* 

4* 

13* 

50K 

80 

0 

BIFET 

MC35022B 

t Motorola 




0.18 

0.02 

3 

0.8* 

0.3 

90K 

- 

0 

Dual LM11, High Performance 

LH2011C 

National 


50 


0.2 

0.1 

10* 

4* 

13* 

25K 

70 

0 

Bipolar-JFET 

LF153 

Harris 













LF253 

Harris 






10 

3 

10 

50K 

80 

0 

Wideband JFET 

LF412A 

National 




40 

5 

10 

0.15* 


300K 

86* 

0 

Micropower, Precision 

0P-22W 


(3566) 



500 

600 

- 

2* 

50* 

20K 

80 

0 

Transconductance AmpUTier 

LM11700A 

National 


55 











LM13700A 

National 



1.3 

7 

6 

4.5 

1.2* 

0.25* 

120K 

100 

0 

Dual Matched Instrumentation 

OP-10C 

PMI 









2S0K 

100 

0 

Dual Matched Instrumentation 

NP5510G 

MtoraPw 

(3529) 












OP-IOG 

MIcrePwr 

(3529) 
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MASTER SELECTION GUIDE 


LINEAR-Operationai Amplifiers-Characteristics (Cont’d) 


Offset 

Bias 

Offset 

Voltage 

Band- 

SMw 

Voltage 






Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 





mV(25''C) 

nA (25°C) 

nA (25”C) 

iiV/°C 

MHz 


V/V 

dB 

Comp. Comments 

Device 

Source 

Line 


Dual Units 


2.0 0.02 



Dual 3160 

Low Power, Dual 747 
Low Power, Dual 1458 


Dual 0351A 


Precision BIFET 
Precision BIFET 



10 

15 

1* 

— 

50K 

70 

25 

5 

1.5* 

0.8 

100K* 

100 

5 

10 

0.8 

0.5 

50K 

80 


1* 0.5* 50K 80 


Bipolar-JFET 

Dual351A 
Precision BIFET 


JFET Input 
Precision BIFET 


Bipolar-JFET 


Dual 108 


Low Power, Single Supply 
Matched Amplifier Pairs 


MPOP-04 With Internally Connected 
Vcc Terminal 


1 Dual LM 10 1A High Performance 


Precision Bipolar-JFET 


5000 

600 

7* 

0.03 

0.01 

10' 

0.04 

0.02 

10 

0.15 

0.03 

10 

02 

0.1 

10 


Transconductance Amplifier, 6 = 
12000 #uiiho. 


M0S./FET Input, Bipolar/MOS Output 

MOS/FET Input, Bipolar/MOS Output 

Low Wideband Noise 

Low Noise Bipolar-JFET 
Bipolar-JFET 


CA3260B 

ICL7622AC 

ieL7822MI 


ICL7621AC 

ICL7621/Ui 


TDB0353A 


MC35002A 

MC34022A 


(Cont’d) 


RCA (3595) 

litarsll (3481) 

ttotwsil (3481) 


laltrsil (3481) 

tialarsli (3481) 


Thomson-CSF 


t Motorola 
Motorola 


K* 

76* 

0 

Dual 542 

AD642J 

K 

76 

0 

Dual 544 

AD644J 


AtA772A 

//A772AM 


LF353A 

MC34002A 


MA406 

MC35022 


LF353A 


MPOP-04 

MP0P-04C 

MP0P-14C 


Fairchild 

t Fairchild 

National 

Motorola 

AnaiogSys IS 

t Motoroia 

Harris 

t National 
National 

PMI (3566) 20 
PMI 
tRCA 
Barr-Browa 

(2850,2853) 

tSicrePwr (3529) 
MieroPwr (3529) 25 
MIcrePwr (3529) 


MPOP-03 t MieroPwr (3529) 
MP0P-03C MieroPwr (3529) 




LH2101A Intersil 

LH2101A t National 

LH2201A National 

LH2101A Raytheon 35 

LH2101A SIgaatles (526) 

0P-215B t PMI 
0P-215F PMI 
HA-5102-2 t Harris (3459) 

HA-5102-5 Harris (3459) 40 

HA-S1 12-2 t Harris (3459) 

HA-5112-5 Harris (3459) 

SE5532 tSIgaaUes 

(526.3644) 

SE5S32A tSiHMIes 

(526,3644.3644) 

LM13600A SlfHlIes (3636) 45 


CA082AT tRCA (3596) 


MA345 AnaiogSys 


TL062BC Tl 

TL082B Motorola 

TL082BC Tl 

TL288C Tl 

TL288M t Tl 



20 

0.7 

8 

25K 

70 

0 

Wideband JFET 

LF412 

National 

0.20 0.05 

10* 

4* 

13* 

50K 

80 

0 

Low Noise Bipolar-JFET 

TL072BC 

Motorola 

5 3 

5 

10* 

25* 

1 

0.1* 

1 

40K 

100K 

80 

100 

0 

0 

Programmable 

Low Noise 

HA-2730 

SE5512 

t Harris 
t Signetics 


(Continued) 


cr 

< 

LU 

z 


t Military Temperature Range ( - 55° to 125°C) 


* Typical Value 
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IC MASTER 


LINEAR-Operational Amplifiert-Characteriatics (Cont’d) 


Offset Bias 

Voltage Cwrent 

niV(25°CJ nA(25°C) 

Offset 

CtMrrent 

nA(25°C) 

Voltage 

Drift 

,.V/“C 

Band- 

width 

MHz 

Ill 

Voltage 

6aln 

V/V 

CMRfI 

dB 

Comp. 

Conments 

Device 

Source 

Dual Units 

(Cont’d) 

3.0 










(Cont'd) 

15 

5 

— 

0.25 

0.16 

100K 

— 

0 

Low Power 

LH2250 

t National 










LH2250C 

National 




25* 

0.16* 

100K 

70 

0 

Programmable Dual LM4250 

LH24250 

t National 

20 

7.5 

5* 

0.27* 

0.16* 

50K 

70 

0 

Low Power Adjustable Current 

ICL8022M 

t Intersil 

80 

15 

15 

1* 

_ 

50K 

70 

0 

Low Power, Single Supply 

LM258A 

National 










CA258A 

RCA 


30 

15 

0.44 

0.3 

50K 

80 

0 

Dual 741 

»tA747AM 

t Fairchild 










mA747EC 

Fairchild 










LM747A 

t National 










LM747E 

National 

100 

30 

8* 

8* 

2 

25K 

80 

0 

High Slew Rate 

IU-2650 

t Harris (3414) 



20 

1* 

- 

25K 

65 

0 

Low Power, Single Supply 

LM358A 

National 










CA358A 

RCA 

500 

200 

— 

4 

3* 

- 

- 

- 

High Performance, Low Noise 

RG2041 

RaytIWMi (3592) 

750 

400 

3* 

- 

2* 

20K 

70 

3 

Audio Preamp 

mA749C 

Fairchild 

1000 

200 

— 

8 

6* 

- 

- 

- 

High Performance, Low Noise 

RG2043 

RaytiMM (3592) 

5000 

700 

5* 

9* 

125* 

50K 

80 

1 

Transconductance Amp 

CA3280 

RCA (3597) 

3.5 300 

50 

5* 

1.5 

1* 

- 

86 

0 

High Performance 

TEB1033 

Thomson-CSF 

4.0 80 

20 

4* 

1* 

10 

50K 

70 

0 

High Slew Rate 

SE5535 

t Signetics 

150 

25 

- 

- 

- 

50K 

70 

0 

2 Op Amp/Comparators 

LM192 

t National 


cc 

< 

UJ 


Precision Bipolar-JFET 

Dual 222 

Transconductance Amplifier 
20 mA Output 

General Purpose, PC Output 
Low Noise 


0P-215C 

OP-215G 


TBC0747 


LM 13700 


TAA2762 

TEC1761M 


NE5532 

NE5532A 


XR5532 

XR5S32A 

XR5S33 

XR5S33A 

IIE5532 

NE5532A 


t Siemens 

t National 

t Siemens 25 

t Thomson-CSF 
Tl 

Tl 

Enr (3378) 

Enr (3378) 30 
Exit (3379) 
Exir (3379) 
Sliiitin (3644) 
SI|Mllcs 

(3644.3644) 
tSilNtlcs (3646) 35 




5* 

10* 

13* 

25K 

70 

3 

Can be compensated with 1 capacitor, 
but reduces BW and slew rate. 

NE5533A 

SIgaMes 

(3646) 

0.03 

0.02 

6* 

4* 

10* 

50K* 

70 

0 

Dual 3160 

CA326(ME 

CA3260AT 

RCA 

tRGA 

(3595) 

(3595) 

0.04 

0.02 

15* 

45* 

9* 

20K 

70 

0 

Dual3140A,M0SFET 

CA3240A 


(3595) 

0.050 

0.030 

15* 

1 

1.6 

80K 

70 

0 

Low Power, Dual 1458 

ICL7621BC 

latarsii 

(3481) 


Low Power, Dual 747 


0.10 

0.05 

0.10 

10* 

10* 

1* 

3* 

1* 

13* 

25K 

50K 

70 

80 

0 

0 

Low Power JFET 

Bipolar JFET 

LF442 

;iA772B 

,rA772BM 

National 

FairchUd 
t Fairchild 

0.2 

0.1 

10* 

4* 

13* 

25K 

80 

0 

Bipolar-JFET 

LF353B 

Harris 



30 

4* 

13* 

50K 

80 

0 

0ual0351B 

TDB0353B 

Thomson-CSF 

0.20 

0.1 

10* 

4* 

13* 

25K 

70 

0 

Bipolar-JFET 

MC35002B 

t Motorola 


0.10 

10* 

3 

10 

SOK 

80 

0 

Dual 151 

LF153 

t National 




4* 

13* 

50K 

80 

0 

Dual351B 

LF353B 

National 


100 

25 

10 

0.8 

0.25 



20 

0.8 

0.25 


25K 70 

50K 70 


Multi-Purpose Programmable 

Programmable 

Low Noise 


Dual Matched, High Performance 
Dual Matched 


HA-2735 

Harris 


NE5512 

Signetics 


NE5517 

Slfietfcs 

(3642) 

NE5517A 

SIgaetIcs 

(3642) 


t Military Temperature Range t-55' to i25'G) 

3206 


* Typical Vahi# 
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0P-14D PMI (3566) 
MPOP-048 tMIcrePwr (3529) 60 
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LINEAR-Operationai Amplifiera-Characteriatics (Cont’d) 


Offset Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 







Voltage Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 






mV(25°G) nA(25°C) 

nA(25°C) 

«V/°C 

MHz 

VZ/is 

V/V 

dB 

Comp. 

Conmients 

Device 

Source 

Line 

Dual Units 

(Cont’d) 


5.0 10G 

25 

20 

G.8 

0.25 

3CK 

70 

0 

DuaiUatchea 


(Cont’d) 











HPOP-048 

MierePwr (3529) 











ilPOP-148 

tWcrePw (3529) 











MP8P-14B 

BNcraPwr (3529) 










MPOP-04 With internaHy Connected 

Vo: TOrminal 

IIPOP-03B 

HicrsPwr (3529) 











IIP0P-S3D 

MierePwr (3529) 

5 


40 

- 

0.8* 

0.5* 

4K 

60 

0 

low Power 

TL022M 

tTI 



50 

20 

0.8 

0.25 

25K 

70 

0 

Dial Matched, High Performance 

0P-14B 

PMI (3588) 


150 

30 

7* 

1* 

— 

50K 

70 

0 

HalfLM124 

LM158 

t Motorola 











LM158 

t National 











LM258 

National 

10 










CA158 

tRCA 











CA258 

RCA 











LM158 

tSignetics 











LM258 

Signetics 











^532 

tSignetics 

15 










LM158 

tn 











TDC0158 

t Thomson-CSF 


200 

60 

8* 


n 



KM 

High Sew Rate 

HA-2655 

Harris 



80 

- 


19 



■9 

Low Power 

TL022C 

T1 


250 

50 

- 

- 

— 

25K 

65 

0 

2 Op Amp/Comparators 

LM292 

National 

20 










LM392 

National 


500 

50 

10* 

1* 

0.6* 

50K 

70 

0 

Single Supply 

MC3558 

t Motorola 



200 

- 

- 

10 

50K 

70 

0 

High Slew Rate 1558 

MC1558S 

t Motorola 





1* 

0.5* 

50K 

70 

0 

Dual 741 

SFC2747M 

t Thomson-CSF 






0.8* 

50K 

70 

0 

Dual 741 

SFC2456M 

t Thomson-CSF 

25 




2 

1.5* 

50K 

70 

0 

Dual Wideband 741 

RM4^ 

t Raj^eon _ 





2.5 

1 

20K 

70 

0 

General Purpose 

SE4558 

tSignetics 






1.5 

50K 

70 

0 

Dual Wideband 741 

T0C4558 

t Thomson-CSF 






1.5* 

50K 

70 

0 

Dual Wideband 741 

MC4558 

t Motorola 











MC4558A 

Motorola 

30 









low Noise 

MC4558N 

t Motorola 





3 

1.5* 

50K 

70 

0 

8 liiHz Min. Bandwidth 

RM4559 

t Raytheon 




1.5* 

1* 

0.3* 

2a( 

70 

3 

Matched Dual 709 

RM1537 

t Raytheon 




2-15* 

1* 

0.5* 

50K 

70 

0 

Dual 741 

(1A1558M 

t Fairchild 











mA747M 

t Fairchild 

35 










MC1558 

t Motorola 











MC1747 

t Motorola 











LM1558 

t National 











LM747. 

t National 











PM-1558 

tPMI 

40 










PM-747 

tPMI 











RM1558 

t Raytheon 











RM747 

t Raytheon 











CA1558 

tRCA 











CA747 

tRCA 

45 










MC1558 

t Signetics 











tJaAl 

t Signetics 











SG1558 

t SiliconG 











SG747 

t SiliconG 











MC1558 

tTI 

50 










*iA747M 

tTI 











TA7545S 

1 CShlbS 











TA75747 

Toshiba 










Low Noise 

MC1558N 

t Motorola 





3* 

0.25 

25K 

70 

3 

Dual MC1709 

MC1537 

t Motorola 

55 

1000 

200 

- , 

0.12 


30K 


0 

Low Noise, High Speed 

LM833 

National 


5000 

600 

7* 

2* 

50* 

- 

80 

0 

transconductance Amplifier, G = 

13000 /unho. 

LM13600 

SiwieUes (3636) 


7000 

8000 

6000 

- 

2* 

50 

80 

0 

Tfansconductance Amplifier 

LM13600 

National 


6.0 0.04 

0.02 

10* 

5* 

13* 

50k 

80 

0 

MOS/FET Input; Bipcriar/MOS Output 

CA0^» 

RCA (3596) 











CAOBzt 

tlN» (3596) 

60 










CA0B3A 

RCA (3596) 












(Continued) 
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1C MASTER 


LINEAR-Operationai Amplifiers-Characteristics (Cont’d) 


Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 






Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 





mV(25°C) 

04(25*0) 

nA(25”C) 

mV/°C 

MHz 

V/mS 

V/V 

dB 

Cemp. Comments 

Device 

Source 

Line 


Dual Units 


6.0 


0.2 

0.05 

10* 

3* 

13* 

50K 

80 


0.1 

10* 

1* 

3.5* 

4K 

80 




3* 

13* 

50K 

80 


QC 

< 

LU 

Z 


t Military Temperature Rarrge ( - 55° to 125°C) 

3208 


t • 15 • 50K 

0.25 * 0.16 * 75K 

0.27 * 0.16 * 50K 

0.4 1.5 100K 

1 * 10 50K 

1 * 0.6 * 25K 


Low Noise Bipoiar-JFET 
Low Power Bipoiar-JFET 

Bipolar JFET 


JFET Input 

Low Noise Bipolar JFET 
Low Noise Bipoiar-JFET 


Multi-Purpose Programmable 
Programmable Dual LM4250 
Low Power Adjustable Current 

Ultra-Low Power 

High Slew Rate 

HalfLM244/324 


Single Supply, 1/0 Operates to Ground 
Dual 221 

Wideband 741 

Wideband 741 

Wideband 741 

Dual 741C 


Dual Wideband 741C 

Low Noise 

Dual Wideband 741 
General Purpose 
3 MHz Min. Bandwidth 
Low Noise 
Wideband 741 


Low Noise 

Wideband 741 

Automotive Temperature Range 
(-40°Cto85°C) 


* Typical Value 

leM face ladleaMs cMiticHl data la prsviaac tae page aataa. 


TL072M 

TL062AC 

TL062M 

XR082 

XRM2M 

XR083 

XR083II 

TL082A 

TL082AC 

TL082M 

TL083AC 

TL083M 

TL082M 

TL072M 

TL072AC 

TL072AC 


jjA776C_ 

LH24250C 

ICL8022C 

HA-5142A 

NE5535 



mA1458C 

nA747C 

MC1458 

MC1747C 

LM1458 

LM747C 

;/PC251 

ANRSSO 

AN6551 

MMSSE 

RC747 

CA747C 

mA747C 

S6747C 

mA747C 

SFC2747C 

SFC2458C 

MC4558C 

MC4558NC 

TDB4558 

NE4558 

RC4S59 

RC4739 

XR4558 

mPC4558 

RC4559 

RC455e 

XR4739 

MPC4560 


(Cont’d) 


(Cont'd) 

tTI 

Tl 

tTI 


Exar (3376)1 

tExar (3376)1 5 

Exar (3376) 

tExar (3376) 

Motorola 
Tl 
tTI 
Tl 
tTI 


t Motorola | 

t Motorola I 

Motorola 15 

Tl 

Fairchild 

National 

Intersil 

Harris 20 

Sig netIcs 

torola 
torola 

netics 

Fairchild 25 

Siemens 

Sfemens 

NEC 

NEC 

NEC 30 

Cherry 

Exar 

Fairchild 

Fairchild 

Motorola 35 

Motorola 

National 

National 

NEC 

PaaasoMe (35S6) 40 
Psaasaclc (3556) 
Paaaamric (3556) 

Raytheon 

RCA 

Signetics 45 

SiliconG 

Tl 

Thomson-CSF 
Thomson-CSF 
Motorola 
Motorola 


Thomson-CSF 

Signetics 


Raythcaa (3592) 
Raytbaaa (3592) 55 

Exar 
NEC 

Raytbaw (3592) 


SA747C Signetics 

(Continued) 
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LINEAR-Operational Ampiifiera-Gharacieristics (Cont’d) 


Offset 

Vottage 

raV(25‘'E) 

Bias 

Current 

nA(25°C) 

Offset 

Current 

nA(25°C) 

Vottage 

Orift 

mV/°C 

Band- 

wkttti 

MHz 

Slew 

Rate 

V/»<s 

Voltage 

3ain 

V/V 

CMRR 

dB 

Comp. 

Comments 

Device 

Source 


Line 

1 Dual UHits 

(Cont’d) 


6.0 

500 

200 

10* 

1 * 








(Cont'd) 







0.8* 

20K 

70 

0 

Low Noise 

MC1458N 

Motorola 








10 

20K 

70 

0 

High Siew Rate 1458 

MC 1458s 

Motorola 






12* 

1* 

0.8* 

20K 

70 

0 

Automotive Temperature Range 














(-40°Cto85°C) 

SA1458 

Signetics 




1000 

300 

6* 

. 

9* 

10K 

65 

0 

General Purpose, OC Output 

TEC1761C 

Thomson-CSF 



2000 

1000 

- 

- 

1* 

6.5K 

70 

2 

Low Noise 

v-km 

Fairchild 


5 

7.0 

100 

Id 

— 

0.4 

1 

100K 

77 

— 

Ultra-Low Power 

HA-5142 

Harris 




200 

50 

- 

- 

- 

25K 

65 

0 

Single Supply 

TL321C 

Tl 




260 

50 

7* 

' - 

- 

100K* 

50 

0 

Single Supply 

TDF2904 

Thomson-CSF 






1* 

- 

25K 

65 

0 

HalfLM224 

/JPC1251 

NEC 













mPC358 

NEC 


10 











TDB0158 

Thomson-CSF 







0.3* 

25K 

65 

0 

Automotive Temperature Range 














(-40°Cto85°C) 

SA532 

Signetics 



7.5 

7 

1 

30 

1* 

0.3* 

25K 

80 

1 

Dual 308 

LH2308 

National 













PM-2308 

PMI 




250 

50 

30 

1* 

0.5* 

25K 

70 

1 

Dual High Performance 

LH2301A 

Intersil 


15 











LH2301A 

National 




1500 

500 

1.5* 

1* 

0.25* 

15K 

65 

3 

Matched Dual MC1709C 

MC1437 

Motorola 








0.3* 

15K 

65 

3 

Matched Dual 709 

RC1437 

Raytheon 



8.0 

500. 

75 

10* 

1* 

0.6* 

20K 

70 

0 

Low Power 

TL322M 

Ti 



9.0 

0.40 

0.20 

10* 

1* 

0.6* 

200K 

70 

0 

JFET Input 

TL092M 

tTI 


20 

10.0 

0.10 

0.03 

10 

3 

10 

100K* 

100* 

1 

JFET Input 

MA336 

AnalogSys 




0.2 

0.1 

10* 

4* 

13* 

25K 

70 

0 

Dual 0351 

TDB0353 

Thomson-CSF 



0.20 

0.05 

10* 

3* 

13* 

25K 

70 

0 

Low Noise Bipolar-FET 

MCE72 

MCE 







4* 

13* 

25K 

70 

0 

Low Noise Bipolar-FET 

TL072C 

Motorola 













TL072C 

Tl 


25 







50K 

K) 

0 

Low Noise Bipolar-JFET 

TL0728C 

Tl 





0.10 

10* 

3* 

13* 

50K 

70 

0 

Bipolar JFET 

nkm 

Fairchild 







4* 

13* 

25K 

70 

0 

Dual 351, Wide Band 

LF353 

Motorola 













LF353 

National 




500 

75 

10* 

1* 

0.6* 

20K 

70 

0 

Low Power 

TL322C 

Tl 


30 


700 

300 

15* 

1.1* 

0.5* 

20K 

60 

0 

General Purpose 

MC1458C 

Motorola 




1500 

600 

- 

— 

- 

10K 

70 

0 

Audio Preamp 

mA749D 

Fairchild 



15.0 

0.050 

0.030 

8* 

4* 

10* 

50K* 

70 

0 

Dual 3160 

CA3260E 

RCA 

(3595) 












CA3260T 

tRCA 

(3595) 





10* 

5* 

13* 

50K 

70 

0 

MOS/FET Input, Bipolar/MOS Output 

CAb82 

RCA 

(3596) 

35 











CA083 

RCA 

(3596) 








200K 

76* 

0 

MOS/FET Input, Bipolar/MOS Output 

7mm 

RCA 















It®' 





25* 

1* 

1.6 

80K* 

70 

0 

Low Power, Dual 1458 

ICL7621DC 

Intersil 

IRM 











Low Power, Dual 747 

ICL7622DC 

Intersil 

ISf!n 

40 


0.20 

0.10 

10* 

3* 

13* 

50K 

70 

0 

Bipolar JFET 

mA772L 

Fairchild 




0.4 

0.2 

10* 

1* 

3.5* 

3K 

70 

0 

Low Power Bipolar-JFET 

TL062C 

Tl 







3* 

11* 

25K 

70 

0 

Bipolar-JFET 

mPC4082 

NEC 








13* 

25K 

70 

0 

Bipolar-JFET 

Xn082C 

Exer 

(3376) 












XR083C 

Exsr 

(3376) 

45 











MCE82 

MCE 













mCEoS 

MCE 













TL082 

Motorola 













TL082C 

Tl 













TL083C 

Tl 


50 


50 

25 

12* 

- 

18* 

3K 

65 

0 

Darlington Input 

TBB2331 

Siemens 




200 

100 

30 

- 

2 

10K 

40 

0 

Power Op Amp, Comp, for G>30 

MA208 

AnalogSys 



20.0 

0.02 

0.0005* 

75 

1* 

6* 

50K 

70 

0 

FET Input Dual 

ICL8043M 

t Intersil 



50.0 

0.05 

0.0005* 

75 

1* 

6* 

20K 

70 

0 

FET Input Dual 

ICL8043C 

Intersil 



Triple Units 



5.0 

0.050 

0.030 

10* 

1 

1.6 

80K* 

70 

0 

Low Power 

ICL7631BC 

Intersil 

(3481) 

55 











ICL7631BM 

t Intersil 

(3481) 













(Continued) 
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1C MASTER 


LINEAR-Operational Ampiifiera-Characteristica (Cont’d) 


Offset 

Voltage 

fnV(25°C) 

Bias 

Current 

nA(25°C) 

Offset 

Current 

nA(25"C) 

Voltage 

Drift 

mV/°C 

Band- 

width 

MHz 

Slew 

Rate 

V/ms 

Voltage 

Gain 

V/V 

CMRR 

dB 

Comp. 

Comments 

Device 

Source 


Line 

Tripla Units 

(Cont’d) 


5.0 

0.050 

0.030 

10* 

1 

1.6 

80K* 

70 





(Cont'd) 










1 

Low Power 

iCL7632BC 

l■t•nll 

(3481) 












ICL7632BM 

tlitersll 




70 

14 

— 

0.02* 

0.1* 

_ 

70 

0 

Micropower, Transconductance 














Amptifler 

CA3060 

tRCA 



10.0 

0.050 

0.030 

20* 

1 

1.6 

80K 

70 

0 

Low Power 

ICL7631CC 

lilertll 

(3481) 












ia7631CM 

tlilBnll 

(3481) 

5 









1 

Low Power 

ICL7632CC 

l•t•nll 

(3481) 












ICL7632CII 

tlRlenll 

(3481) 



2000 

200* 

- 

5 

0.46 

4K* 

90* 

2 

Supply -I--6 V 

TCA220 

Signetics 



20.0 

0.050 

0.030 

30* 

1 

1.6 

80K 

70 

0 

Low Power 

ICL7631EC 

lilerell 

(3481) 










1 

Low Power 

ICL7632EC 

lilmil 

(3481) 

10 

Quad Units 




HA4741-8 

Raytheon 



0.5 

0.075 

0.025 

10* 

4* 

13* 

50K 

80 

0 

Precision BIFET 

MC35004A 

t Motorola 




300 

20 

10 

1.5 

0.7 

100K 

100 

0 

Symmetrical, Matched 

MP5509A 

tMlerePwr 

(3529) 












MP5509E 

MlcraPwr 

(3529) 












MPSS11A 

fMlerePwr 

(3529) 

15 











MP55I1E 

MltraPwf 

(3529) 












MPOP-11 

t MicroPwr 



. 










0P-09A 

tPMI 

(3566) 












0P-09E 

PMI 

(3566) 












OP-11 A 

tPMI 

(3568) 

20 











DP-1 IE 

PMI 



2.0 

0.2 


8.3 * 


15* 

50K 

80 

- 

JFET Input 

HA-5084B-S 

Hurls 

(3438) 






4* 

13* 

25K 

80 

0 

Bipolar-JFET 

LF347A 

Harris 





2 

10* 

4* 

13* 

50K 

80 

0 

High Speed, JFET Input 

TDB0347A 

Thomson-CSF 



50 

10 

20 

1* 

- 


70 

0 

Low Power 

LM124A 

t National 


25 



50 

10* 

3* 

8 

50K 

80 

0 

High Performance Bipolar 

MC33074A 

Motorola 













MC34074A 

MsliTBla 

(3530) 












MC35074A 

t Motorola 



2.5 

50 

5 

10 

750* 

0.25* 

400K* 

100K 

0 

Quad Micropower OP-21 

0P-421B 

tPMI 

(3566) 












0P-421F 

PMI 

(3586) 

30 


200 

75 

2* 

0.26 

12 

100K 

86 

0 

Wideband, High Performance 

HA-4620-2 

tHirrU 

(3428) 












HA-4620-5 

Harris 

(3428) 






8* 

1 

100K 

86 

0 

High Performance 

HA-4600-2 

t Harris 

(3426) 












HA-4600-5 

Harris 

(3426) 












NS4602IIH 

t Harris 

(4721) 

35 






■ 4 * 

100K 

86 

0 

Wideband ‘ ‘ 

HA-4602-2 

t Harris 







3* 

8* 

1 

100K 

86 

0 

Low Noise, High Performance 

HA-S104-2 

tHairis 

(3459) 












HA-5104-5 

Harris 

(3459) 






60* 

12 

100K 

86 

1 

Wideband 

HA-5114-2 

tHarris 

(3459) 












HA-5114-5 

Harris 

(3459) 

40 


500 

50 

15 

1.5 

0.7 

100K 

100 

0 

Symmetrical, Matched 

0P-09B 

tPMI 

(3566) 












0P-09F 

PMI 

(3566) 












OP-1 IB 

tPMI 

(3566) 












OP-1 IF 

PMI 

(3566) 


3.0 

0.03 

0.02 

10* 

5* 

13* 

50K 

80 

0 

MOS/FET Input, Bipolar/MOS Output 

CA0B4B 

RCA 

(3596) 

45 


0.2 

0.1 

10* 

0.63 

2 

20K 

80 

— 

Low Power, JFET Input 

HA-5064B-5 

Harris 

(3434) 






1* 

3.5* 

4K 

80 

0 

Low Power Bipolar-JFET 

TL064BC 

Tl 







3* 

3 

50K 

80 

0 

JFET 

TL084BC 

Tl 




0.20 

0.05 

10* 

4* 

13* 

25K 

70 

0 

Low Noise Bipolar-JFET 

TL074BC 

Tl 




20 

10 

- 

1* 

0.8* 

30K 

100* 

0 

Programmable 

HA-2740-2 

t Harris 

(3422) 

50 


80 

15 

20 

1* 

- 

50K 

70 

0 

Low Power 

LM224A 

National 




100 

30 

30 

- 

- 

100K 

65 

0 

High Gain, Single Supply 

TOB0124A 

Thomson-CSF 






1* 

— 

25K 

65 

0 

Low Power 

LM324A 

National 













LM324A 

Tl 




200 

30 

5* 

3 

1.2 

25K 

80 

0 

Noise 2 mV Max 

RM4156 

t Raytheon 


55 






1.6* 

50K 

80 

0 

Quad 741 

XR4741M 

tExar 

(3378) 






3.5* 

1.6* 

50K 

80 

0 

Quad 741 

HA-4741-2 

tHarris 

(3430) 












HA4741-2 

t Raytheon 














(Continued) 



t Military Temperature Range ( - 55° to 125°C) * Tyi^l Value 

SiSM SiSi iaaitSa&Si iiU S# pT 0»1«S* CS pSgS SSti*. 
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LINEAR-Operationai Ampiifiers-Characteristics (Cont’d) 


Offset 

Voltage 

mV(25”C) 

Bias 

Current 

nA(a°C) 

Offset 

Current 

nA(ffi°C) 

Voltage 

Drift 

;»vrc 

Band- 

width 

MHz 

Sew 

Rate 

Voltage 

Qain 

V/V 

CMRR 

dB 

Comp. 

Comments 

Device 

Source 

Line 

Quad Units 

(Cont’d) 


3.0 

20G 

30 

5‘ 








(Cont’d) 






18* 

8* 

2SK 

80 

0 

Uncompensated 4156 

RC4157 

Raytheon 












RM4157 

t Raytheon 



325 

125 

2* 

70* 

12 

100K 

86 

0 

Wideband, Comp, for g> 10 

HA-4622-2 

t Harris 


3.5 

300 

100 

2* 

8* 

4* 

75K 

80 

0 

Wideband 

HA-4605-5 

Harris 


4.0 

125 

12 

15 

750* 

0^5* 

200K 

96* 

0 

Quad, Micropower OP-21 

0P421C 

tPMI (3566) 

5 











OP-4216 

PMI (3566) 



400 

50 

5* 

1* 

1.2* 

50K 

70 

0 

LM124 with Improved Output 

RM3S03A 

t Raytheon 




120 

2* 

70* .. 

11 

75K 

80 

0 

Wideband, Comp, for g> 10 

HA-4625-5 

Harris 


mm 

500 

75 

10* 

3* 

id 

25K 

70 

0 

High Performance Bipoiar 

MC33074 

Motorola 


IH 










11634074 

tMotnuU (3530) 

10 

■■ 










MC35074 

t Motorola 


5.0 

0.050 

0.030 

15* 

1 

1.6 

80K 

70 

0 

Low Power 

ICL7641BC 

litersll (3481) 












ICL7641BM 

tlntsrsll (3481) 












ICL7642BC 

Menu (3481) 












iCL7642BM 

flBlmll (3481) 

15 



0.050 

10 

1 

1 

50K 

80 

0 

Low Power BIFET 

LF444A 

National 



0 10 

0.05 

10* 

4 * 

13 * 

50K 

80 

0 

Precision BIFET 

MC35004B 

t Motorola 




0.10 

10* 

3* 

13* 

50K 

80 

0 

Bipolar JFET 

mA774B 

Fairchild 












mA774BM 

t Fairchild 



0.2 

0.1 

10’^ 

4* 

13* 

2SK 

80 

0 

Bipolar-JFET 

LF347B 

Harris 

20 



4 

10* 

4* 

13* 

50K 

80 

0 

High Speed, JFET input 

TDB0347B 

Thomson-CSF 



0.20 

0.10 

8.3* 

0.24 

15* 

50K 

80 

- 

JFET Input 

iU-5084-2 

t Harris (3438) 












HA-5084A-5 

Harris (3438) 





10* 

4* 

13* 

50K 

80 

0 

Precision BIFET 

MC34004B 

Motorola 











Wideband, Quad 351B 

LF347B 

Motorola 

25 











LF347B 

National 



30 

10 

- 

1* 

0.8* 

25K 

74 

0 

Programmabie 

HA-2740-S 

Harris (3422) 



100 

20 

— 

0.8 

0.4* 

1M 

70 

0 

High Gain, Programmable 

TDC0146 

t Thomson-CSF 




25 

- 

1* 

0.5* 

50K 

70 

0 

High Gain, Programmable 

TDC0148 

t Thomson-CSF 












TDC0149 

t Thomson-CSF 

30 










Quad 741 with Standard npn input 













Stage 

LM148 

t AMD 












mA148 

t Fairchild 












LM148 

t Motorola 












LM148 

t Raytheon 












LM148 

tTI 

35 





4* 

2.0* 

50K 

70 

0 

Wideband Quad 741 for Gains >5 

LM149 

t National 












LM149 

t Raytheon 




40 

- 

0.8* 

0.5* 

4K 

60 

0 

Low Power 

TL044M 

tTI 



ISO 

30 

7* 

_ 

- 

100K 

70 

0 - 

High Gain, Single Supply 

TDC0124 

t Thomson-CSF 



250 

80 

- 

0.8* 

0.5* 

IK 

60 

0 

Low Power 

TL044C 

Tl 

40 


300 

50 

5* 

0.02 

1.3 

50K 

80 

0 

General Purpose 

IU-41S6-5 

Harris (3424) 






3 

1.2 

2SK 

80 

0 

Noise 2 mV Max 

RC4156 

Raytheon 






3* 

1.6* 

2SK 

80 

0 

Quad 741 

mPC4741 

NEC 






3.5* 

1.6* 

25K 

80 

0 

Quad 741 

XR4741C 

Exar (3378) 












HA-4741-5 

Harris (3430) 

45 











HA4741-5 

Raytheon 



500 

50 

— 

2* 

1.5* 

5K 

70 

0 

Programmable Quad 741 

MC4202 

Motorola 







1.6* 

20K 

70 

0 

Low Noise, Low Power 

XR4212II 

tExar (3378) 





10 

1 

0.6 

200K 

90 

0 

Low Power 

MC3503 

Signetics 





10* 

1* 

0.6* 

- 

70 

0 

Low Power, Single Supply 

TDC3403 

t Thomson-CSF 

50 



200 

— 

3* 

1.5* 

50K 

70 

0 

Quad 741, High Gain 

XR4136M 

tExar (3378) 












mA4136M 

t Fairchild 












MP4136 

BHcrePwr (3529) 












RM4136 

t Raytheon 






3.5 

1.5 

96 

110 

0 

Programmable 

TAB 1042 

Plessey 

55 











TAB1043 

Plessey 





4* 

1.5 

0.7 

50K 

70 

0 

Quad Matched 741 

0P-09C 

PM (3566) 





15* 

1 

0.5* 

50K 

70 

0 

Quad 741 

MC4741 

t Motorola 



t Military Temperature Range (-55° to 125°C) * Typical Value 

BaM tica MIeita iBMaail iaia la praaMai aa AM paga aatai. 
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1C MASTER 


LINEAR-Operational Amplifiers-Characteristics (Cont’d) 


Offset 

Bias 

Offset 

Voltage 

Band- 

Slew 

Voltage 








Voltage 

Current 

Current 

Drift 

width 

Rate 

Gain 

CMRR 







inV(25°C) 

nA(25°C) 

nA(25°C) 

mV/°C 

MHz 

V/(i$ 

V/V 

dB 

Comp. 

Comments 

Device 

Source 


Line 

Quad Units 

(Cont’d) 

1 

6.0 

0.04 

0.02 

10* 

5* 

13* 

50K 

80 

0 

MOS/FET input, Bipolar/MOS Output 

CA084A 

RCA 

(3596) 

1 


0.2 

0.05 

— 

8 

20 

50K 

80 

0 

FET, Wideband 

MC3571 

t Motorola 


■ 




10* 

3* 

13* 

50K 

80 

0 

Low Noise Bipolar-JFET 

MCE74 

MCE 


■ 











TL074M 

tTI 


■ 



0.1 

10* 

0.63 

2 

20K 

80 

— 

Low Power, JFET Input 

HA-S064-Z 

t Harris 

(3434) 

1 











IM-5064A-5 

Harris 

(3434) 






1* 

3.5* 

4K 

80 

0 

Low Power Bipolar-JFET 

TL064AC 

Tl 







3* 

13* 

50K 

80 

0 

Bipolar JFET 

XROM 

Exar 

(3377) 












XR084M 

tExar 

(3377) 












MCE84 

MCE 


10 











TL084A 

Motorola 













TL084AC 

Tl 













TL084M 

tTI 












Indiv. Program 


















15 










Programmable, Bipolar - FJET 

Xfl094 

Exar 

(3377) 












XR094M 

tExar 

(3377) 












XH095 

Exar 

(3377) 












XR095H 

tExar 

(3377) 



0.20 

0.05 

10* 

4* 

13* 

25K 

70 

0 

Low Noise Bipolar-JFET 

TL074AC 

Tl 


20 







50K 

80 

0 

Low Noise Bipolar JFET 

TL074BC 

Motorola 












Low Noise Bipolar-JFET 

TL074AC 

Motorola 




75 

10 

- 

0.4 

1.5 

100K 

80 

- 

Ultra-Low Power 

HA-5144A 

Harris 




200 

0.1 

10* 

3* 

13* 

50K 

80 

0 

High Speed, JFET Input 

TDC0084 

Thomson-CSF 




50 

- 

1* . 

0.5* 

25K 

70 

0 

High Gain. Programmable 

TDB0148 

Thomson-CSF 

25 











TDB0149 

Thomson-CSF 











Quad 741 with Standard npn input 

Stage 

LM248 

AMO 













LM348 

AMD 













mA248 

Fairchild 













iMAS 

Fairchild 


30 











LM248 

National 













LM348 

National 













LM246 

Raytheon 













LM348 

Raytheon 













LM248 

Tl 


35 











LM348 

Tl 







4* 

2* 

25K 

70 

0 

Wideband Quad for Gains >5 

LM249 

National 













LM349 

National 













LM249 

Raytheon 













LM349 

Raytheon 


40 


250 

20 

25 

750* 

0.25* 

200K* 

90* 

0 

Quad OP-21 

0P-4Z1H 

PMI 

(3566) 




100 

- 

0.5 

0.4* 

1M 

70 

0 

High Gain, ProgrammaUe 

TDB0146 

Thomson-CSF 



500 

50 

— 

1* 

1.2* 

25K 

70 

0 

LM324 with Improved Output 

RC3403A 

t Raytheon 







2 

1.6 

5K 

70 

0 

Quad 741 

XR4212C 

Exar 

(3378) 




100 

- 

1 

0.4* 

20K 

70 

0 

346 w/Sep Bias Resister for Each Pair 

XR346-2 

Exar 

(3377) 

45 



200 

— 

1* 

0.5* 

20K 

70 

0 

Quad 741 

MC4741C 

Motorola 







3* 

1* 

20K 

60-70 

0 

Quad 741 

XR4136C 

Exar 

(3378) 












mA4136C 

Fairchild 













MP4136C 

MicraPwr 

(3529) 












RC4136 

Raytheon 


50 











SG4136 

t SiliconG 













SG4136C 

SiliconG 













RC4136 

tTI 








2.4* 

20K 

70 

0 

High Performance 

TL136C 

Tl 



7 

250 

50 

7* 

- 

- 

100K* 

50 

0 

Single Supply 

TDF2902 

Thomson-CSF 

55 

7.0 

too 

10 

— 

0.4 

1 

100K 

77 

— 

Ultra-Low Power 

HA-5144 

Harris 




150 

30 

- 

- 

- 

20K 

60 

0 

Single Supply 

TA75902 

Toshiba 




250 

50 

— 

_ 

_ 

25K 

65 

0 

324 Type 


Siemens 






7* 

- 

- 

100K 

65 

0 

High Gain, Single Supply 


Thomson-CSF 






1* 

0.3* 

25K 

65 

0 

Automotive Temperature Range 
{-40°Cto85°C) 

SA534 

Signetics 


60 


500 

50 

— 

— 

— 

100K 

50 

0 

Single Supply 


NEC 









100K* 

85* 

0 

324 Type 

mPC451 

NEC 





t Military Temoerature Ranqa ( - 55° to 125°Cl 


3212 


* Typical Value 

B«M face taAcaMs uMlllMal ista la pmlM m Um papa aaM. 
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LINEAR-Operational Amplifiers-Characteristica (Conrd) 


Offset 

Bias 

Offset 

Voltage 

Band- 

Slaw 

Voltage 







Voltage 

Current 

Current 

Drift 

wkltli 

Rate 

Gain 

CMRR 






niV{25°C) 

nA(25°C) 

nA (25°C) 

nvrc 

..MHz 

V/mS 

V/V 

(tB 

Comp. 

Comments 

Device 

Source 


Line 

Quad Units 



- 






(Cont’d) 


8.0 

500 

75 

10 

iniM 

Pi 

200K 

90 

0 

Low Power 

MC3303 

Signetics 






10* 

1* 

■MM 

20K 

70 

0 

Single Supply; I/D Operates to Ground 

MC3303 

Tl 








■■ 





TDF3403 

Thomson-CSF 


9.0 

0.2 

0.1 

10* 

1* 

3.5* 

4K 

80 

0 

Low Power Bipolar-JFET 

TL064M 

tTI 







4* 

13* 

25K 

80 

0 

JFET Input 

TL084M 

t Motorola 


5 


0.20 

0.05 

10* 

4* 

10 

35K 

70 

0 

Low Noise Bipolar JFET 

TL074M 

t Motorola 




0.40 

020 

10* 

1* 

0.6* 

200K 

70 

0 

JFET Input 

TL094M 

tTI 



10.0 

0.050 

0.030 

20* 

1* 

1.6* 

80K 

70 

0 

Low Power 

ICL7641CC 

iRtersll 

(3481) 












ICL7641CM 

tlilcrsil 

(3481) 












ICL7642CC 

latersll 

(3481) 

10 











ICL7642CM 

t Intersil 

(3481) 



0.10 

0.05 

10 

1 

1 

25K 

70 

0 

Low Power BIFET 

LF444 

National 




02 

0.1 

10* 

4* 

13* 

25K 

70 

0 

Bipolar-JFET 

LF147 

Harris 













LF247 

Harris 













MC34004 

Motorola 


15 











MC35004 

t Motorola 





4 

10* 

4* 

13* 

25K 

70 

0 

High Speed, JFET Input 

TDB0347 

Thomson-CSF 



0.20 

0.05 

10* 

4* 

13* 

25K 

70 

0 

Low Noise Bipolar-JFET 

TL074C 

Motorola 













TL074C 

Tl 













TL075C 

Tl 


20 



0.1 

10* 

4* 

13* 

25K 

70 

0 

Bipolar-JFET. Quad 351 

LF347 

Motorola 













LF347 

National 





0.10 

10* 

3* 

13* 

50K 

70 

0 

Bipolar JFET 

,»A774 

Fairchild 




0.20* 

0.05* 

10* 

1* 

0.6* 

20K 

70 

0 

JFET Input 

TL094M 

tTI 




500 

50 

10 

1 

0.6 

200K 

90 

0 

Low Power 

MC3403 

Signetics 


25 




10* 

1* 

0.6* 

— 

70 

0 

Low Power, Single Supply 

TDB3403 

Thomson-CSF 








20K 

70 

0 

Single Supply: 1/0 Operates to Ground 

mA3403 

Fairchild 













MC3403 

Tl 



15.0 

0.05 

0.(» 

10* 

5* 

13* 


70 

0 

MOS/FET Input, Bipolar/MOS Output 

CM84 

RCA 

(3596) 



0.20 

0.10 

10* 

3* 

13* 

50K 

70 

0 

Bipolar-JFET 

AtA774L 

Fairchild 


30 


0.40 

0.2 

8.3* 

0.24 

15* 

25K 

70 

— 

JFET Input 

IU-5084-S 

Harris 

(3438) 





10* 

1* 

3.5* 

3K 

70 

0 

Low Power Bipolar-JFET 

TL064C 

Tl 







3* 

11* 

25K 

70 

0 

Bipolar-FET 

#iPC4084 

NEC 








13* 

25K 

70 

0 

Bipolar-FET 

XMNMC 

Exsr 

(3377) 












TL084 

Motorola 


35 











TL084C 

Tl 













TL085C 

Tl 












Indiv. Program. 

XR096C 

Exir 

(3377) 











Programmable Bipolar-JFET 

Xli094G 

Exar 

(3377) 












XR095C 

Exar 

(3377) 

40 




20* 

0.63 

2 

10K 

70 

- 

Low Power, JFET Input 

HA-5064-5 

Harris 

(3434) 



50 

25 

12* 

- 

- 

3K 

65 

0 

Darlington Input 

TBB4331 

Siemens 













TBE4335 

Siemens 




400 

02 

10* 

3* 

13* 

25K 

70 

0 

High Speed, JFET Input 

TDB0084 

Thomson-CSF 


20.0 

0.050 

0.030 

30* 

1 

1.6 

aoK 

70 

0 

Low Power 

ICL7641EC 

Intersil 

(3481) 

45 











ICL7642EC 

Intersil 

(3481) 


30.0 

0.050 

0.100 

15* 

1* 

0.8* 

IK* 

70* 

0 

Low Power 

MC14573 

Motorola 




t Military Temperature Range ( - 55° to 125°C) * Typical Value 

M face MiciriM iMitifMl tfala la pmiM N at page mM. 
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iC MASTER 


LINEAR-Phate Locked Loops/Syntheeizers 


QC 

< 

LU 

Z 


1 Function Device 

Source 

Phase Locked Loops/ 

Synthesizers 

CB device sets and support circuits are also found in 

1 Consumer Circuits 


1 Count Extender, •5-4, +10/11 becomes +40/41 1 

SP8790A 

t Plessey 

SP8790B 

Plessey 

Count Extender, +8 (extends division ratio of a two 
modulus prescaler while retaining the difference, ie 

RIO/11 becomes +80/81) 


SP8794A 

t Plessey 

SP8794B 

Plessey 

Counter Logic Control 


SP8790 

Plessey 

1 Counter Logic Control (use with MC 120 12 for high | 

frequency programming) 


MC12014 

Motorola 

Crystal Oscillator (2 to 20 MHz) 


MC12061 

Motorola 

MC12561 

t Motorola 

1 Crystal Oscillator (250 kHz to 60 MHz) I 

CK1100A 

Solarise 

CK1114A 

Solarise 

CK1144A 

Solarise 

CK1145A 

Sdarise 

FSK Modulator/Demodulator 


XR210 

Extr (3365) 

XR210M 

t Eur (3365) 

XR2211 

tExar 

XR2211 

Exar 

XR2211C 

Exar 

XR2211M 

tExar 

XR2212M 

t Exir (3366) 

XR2211C 

Raytheon 

XR2211M 

t Raytheon 

1 Phase Comparator and Programmable Counter I 

MC14568BA 

t Motorola 

MC14568BC 

Motorola 


Phase Locked Loop 


XR215 

Exir 

(3365) 

XR215M 

tExir 

(3365) 

SL652 

Plessey 


SOA2002 

Siemens 


SDA2112-2 

Siemens 


HE564 

SlgaMcs 

(3649) 

SES64 

t SiBMtics 

(3649) 

8H54LS297 

tTI 

(1015) 

SN74LS297 

n 

(1015) 

OOP (CMOS) 



F4046BC 

Fairchild 


F4046BM 

t Fairchild 


MC14046BA 

t Motorola 


MC14046BC 

Motorola 


CD4046BC 

National 


CD4046BM 

t National 


C04046A 

fRCA 

(840) 

C04046AE 

RU 

(840) 

CD4046B 

tRCA 

(840) 

CD4046BE 

RCA 

(840) 

CD54HCT297 

tRCA 


CD74HCT297 

RCA 

(842) 

74HCT297 

SIgnlles 

(907) 

74HCT4046 

Sliietlci 

(908) 

883/4046B 

tsss 


883/4446B 

tsss 


SCL4046B 

sss 


SCL4446B 

sss 



Phase Locked Loop for Motor Control— See Motor Speed 
Regulators in Linear-Consumer Circuits, Miscellaneous. 

t Military Temperature Range (-55° to 125°C) 


3214 


Function Device 

Source 

1 Phase Locked Loop System (multiplier, VCO and Op Amp) 

XRS200 

Exar 

Phase-Frequency Detector 


MC12040 

Motorola 

MC12540 

t Motorola 

MC4044 

Motorola 

MC4344 

t Motorola 

1 PLL Peripheral (VCO, mixer, amp for CB) 

AN 103 

Panasonic 

TA7310 

Toshiba 

Prescaler SDA4041 

Siemens 

Prescaler, Divide by 20 


MC3396 

Motorola 

Prescaler, Divide by 64 


SDA2001 

Siemens 

Prescaler, for AM/FM 


TD6102 

Toshiba 

Prescaler, for FM Radio 


DS8626 

National 

DS8629 

National 

SP8629. 

Plessey 

1 Prescaler for PLL Tuner, Divide by 8 

1 L63500 

Sanyo 

1 Prescaler for VHF/UHF, Divide by 64 

MC12071 

Motorola 

DS8821 

National 

CA3179 

RCA 

1 Prescaler for VHF/UHF, Divide by 4 

1 CA3199 

RCA (3603) 

1 Prescaler for VHF/UHF, Dual Modulus 

1 DS8622 

National 

1 Prescaler, Low Power ( +64), 1.1 GHz 

1 MC12073 

Motorola 

1 Prescaler, Low Power ( + 64), 225 MHz 

1 MC12023 

Motorola 

I Prescaler, Low Power (+256), 1.1 GHz 

MC12074 

Motorola 

MC12075 

Motorola 

Prescaler, UHF(+2).740MHz 


MC12090 

Motorola 

I Prescaler, 0.05 to 1.3 GHz, Divide by 256 

I SP4742 

- Plessey., 

1 Prescaler, 0.05 to 1.3 GHz, Divide by 4056 and 8192 

1 SP4780 

Plessey 

1 Prescaler, 0.08 to 1 GHz, Divide by 256 

SP4642 

Plessey 

SP4652 

Plessey 

SP4653 

Plessey 

1 Prescaier, 0.08 to 1 GHz, Divide by 64 

SP4632 

Plessey 

Prescaler, 1 GHz, Divide by 256 


CA3211 

RCA (3603) 

SAB1256 

Signetics 

Prescaler, 1 GHz, Divide by 64 


SAB 1164 

Signetics 

1 Prescalers— see also Digital-Special, Dividers, DigItal-ECL 

Programmer, for CB Synthesizer 


MP7156 

MicroPwr 

MM57190 

National 

I Programmers and Controllers for Citizens Band— See 

1 Linear-Consumer Circuits 


1 Synthesizer, Mobile Radio (2 device set) 

NJ8811 

Plessey 

NJ8812 

Plessey 

SP8901 

Plessey 

SP8906 

Plessey 


Synthesizer, PLL 



HCTR0347 

Hughes 


MC145104 

Motorola 


MC145106 

MotoriHa 


MC145107 

Motorola 


MC145109 

Motorola 


MC145112 

Motorola 


MC145143 

Motorola 


MC145144 

Motorola 


MC 145145 

Motorola 


MC145146 

Motorola 


MC145151 

Motorola 


MC145152 

Motorola 


MC145155 

Motorola 


MC145156 

Motorola 


MC145157 

Motorola 


MC145158 

Motorola 


MC145159 

Motorola 


MC61% 

Motorola 


MC6106 

Motorola 


DS8906 

National 


DS8907 

National 


DS8908 

National 


MM55108 

National 


MMS5110 

National 


|IM55121 

National 


MM55123 

National 


MM55124 

National 


MM5S126 

National 


MN6040 

Panasonic 


MN^A 

Panasonic 


MN6040Z 

Panasonic 


MN6142 

Panaspnic 


LC7210 

Sanyo 


LC7220 

Sanyo 


LC7225 

Sanyo 


REF4750 

Slinllcs 



(865.899) 

SAA1057 

Signetics 


Te9106B 

Toshiba 


TC9109B 

Toshiba 


TC9111B 

Toshiba 


Synthesizer (programmable divider, to 102 1 channels, I 

adder, phase comparator) 



HCTR0320 

Hughes 


^thesizer (programmable dividers, phase comparator) I 

S187A 

Slemeiis 


Synthesizer, 200 Channel, for AM/FM 



8X08 

^netics 


Tone Decoder XR2211C 

Exar 


XR2211M 

fExar 


XR2213C 

Exit 

(3386) 

)(R2213II 

tExir 

(3366) 

XR567AC 

Exar 

(3367) 

XR567AM 

tExjir 

(3367) 

XRLS67C 

Exar 

(3387) 

XRLSOTfl 

tExar 

(3367) 

LM567 

t National 


LM567C 

National 


XR2211C 

Raytheon 


XR2211M 

t Raytheon 


NE567 

Signetics 


SE567 

t Signetics 


VCO MC1648 

Motorola 


MC1648M 

t Motorola 


MC1658 

Motorola 


SP1658 

Plessey 


SN54LS324 

tTI 


SIIULS824 

tTI 

(1067) 

SII54LS628 

tr 

(1068) 

SN74LS624 

n 

(1067) 

SN74LSB28 

Tl 

(1068) 


* Typical Value 
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MASTER SELECTION GUIDE 


LINEAR-Phase Locked Loops/Synthesizers (Cont’d) 


1 Function Device 

Source 


Phase Locked Loops/ 

1 

1 Synthesizers 

(Cont’d) 

VCO and Phase Comparator I 

LM565 

Motorola 


NE565 

Motorola 


LM565 

National 


LM565C 

t National 


NE565 

Signetics 


SE565 

t Signetics 


TA7133 

Toshiba 


VCO Function Generator, (Includes square and triangular 

waveforms - but not sine.) 

XR2207 

Exar 


XR2207C 

Exar 


XII2209C 

Exir 

(3374) 

XR2209M 

tExar 

(3374) 

LM566 

National 


LM566C 

t National 


XR2207C 

Raytheon 


XR2207M 

t Raytheon 


NE566 

Signetics 


SE566 

t Signetics 


VCO Phase Comparator, Multiplier 

1 SL651 

Plessey 


VCO Phase Comparator, Multiplier, with Auxiliary Amplifier 

I SL650 

t Plessey 


VCO Waveform Generator (include sinewave output 

among its functions) 

XR205 

Exar 


Xli2206 

tExar 

(3373) 

XR2206 

Exar 


XR2206C 

Exar 

(3373) 

XII2206M 

tExar 

(3373) 

XM038 

Exar 

(3374) 

XR8038A 

Exar 

(3374) 

XR8038IR 

tExar 

(3374) 

ICL8038C 

latarsii 

(3518) 

ICL8038M 

tlatarsll 

(3518) 

VCO, Dual MC4024 

Motorola 


MC4324 

t Motorola 


SN54LS325 

Tl 


SN54LS326 

tTI 


SN54LS327 

tTI 


SIIS4L862S 

tTI 

(1067) 

SNS4LS626 

tTI 

(1067) 

SIIS4LS627 

tTI 

(1068) 

SII54LS629 

tTI 

(1068) 

SII54S124 

tTI 

(962) 

SN74LS124 

Tl 


SN74LS325 

Tl 


SN74LS326 

Tl 


SN74LS327 

Tl 


SN74LS328 

Tl 


SM74LS625 

Tl 

(1067) 

SN74LS626 

Tl 

(1067) 

SN74LS627 

Tl 

(1068) 

SR74LS629 

Tl 

(1068) 

S874S124 

T! 

(362) 

Dual Tone Decoder 

XR2S67G 

Exar 

(3367) 

XR2567S 

tExar 

(3387) 

Two Modulus Prescaler ( 3/4) 

1 SP8720 

Plessey 


] Two Modulus Prescaler ( 4/8) 

11C91C 

Fairchild 


11C91M 

t Fairchild 


MC12009 

Motorola 


MC12509 

t Motorola 


SP8740 

Plessey 


TD6102 

Toshiba 



Function Device 

Source 

Two Modulus Prescaler (^5/6) 


MC12009 

Motorola 

MC12609 

t Motorola 

Two Modulus Prescaler ( ^ 6/7) 


SP8741 

Plessey 

Two Modulus Prescaler (-5-8/9) 


MC12011 

Motorola 

MC12511 

t Motorola 

SP8743 

Plessey 

Two Modulus Prescaler (+10/11) 


11C90C 

Fairchild 

11C90M 

t Fairchild 

MC12013 

Motorola 

MC12513 

t Motorola 

SP8643 

Plessey 

SP8647 

Plessey 

SP8685 

Plessey 

SP8690 

Plessey 

Two Modulus Prescaler ( + 15/16) 


MC3393 

Motorola 

Two Modulus Prescaler (+20/21), 225 MHz 

1 MC12019 

Motorola 

1 Two Modulus Prescater (+ 32/33), 225 MHz 

MC12015 

Motorola 

Two Modulus Prescaler (+40/41) 


SP8793 

Plessey 

SP8793A 


Two Modulus Prescater (+40/41), 225 MHz 

MC12016 

Motorola 

Two Modulus Prescaler ( +64/256) 


MC12071 

Motorola 

DS^I 

National 

CA3163 

RCA 

CA3179 

RCA (3603) 

Two Modulus Prescater ( + 64/65), 225 MHz 

MC12017 

Motorola 

Two Modulus Prescater ( + 80/81) 


SP8792 

Plessey 

SP8792A 


Two Modulus Prescaler ( + 128/129), 225 MHz 

MC 12018 

Motorola 

Two Modulus Prescaler (+248/256) 


SAB1077 

Signetics 

Two Modulus Prescater, Low Power ( 

+ 128/129), 1GHz 

MC12022 

Motorola 

Four Modulus Prescater (+256/512) 


SP8901 

Plessey 

SP8906 

Plessey 



t Military Temperature Range ( - 55° to 125°C) 


* Typical Value 
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LINEAR 


LINEAR-Telecommunication Circuits 


Telecommunication Circuits 


Amplifier, Microphone 

SL792 

SL793 

Plessey 

Plessey 


Amplifier, Telephone Handset 



TEA1045 

ITT 


Bandpass Filters 



R5602A-1 

Reticon 


R5602A-3 

Reticon 


R5602A-7 

Reticon 


R5602A-8 

Reticon 


Bandpass Fitters (touchtone) 



S3525A 

AMI 


S3525B 

AMI 


S3526A 

AMI 

(3346) 

S3526B 

AMI 

(3346) 

AMS3040A 

Aptek 


AMS3041A 

Aptek 


AMS3044 

Aptek 


AMS3045 

Aptek 


CH1295 

Cermetek 


CH1296 

Cermetek 


MT8865 

Mitel 


AF121 

National 


AF122 

National 


Bandpass Filters Tunable, See also Filter, Modem Filters 

1 R5626 

Reticon 


Bandpass Filters Tunable, See also Filters, Modem Filters 

R5604 

Reticon 


R5605 

Reticon 


R5606 

Reticon 


R5609 

Reticon 


R5611 

Reticon 


R5612 

Reticon 


R5613 

Reticon 


R5614 

Reticon 


R5615 

Reticon 


R5616 

Reticon 


R5620 

Reticon 


R5621 

Reticon 


R5622 

Reticon 


Bandsplit Filter, OTMF 



S3525A 

AMI 


S3525B 

AMI 


G8865X 

GTEMicro 


MV8865 

Plessey 


TT6177 

Teltone 


Call Progress Tone Detector 



M980 

Teltone 


M981 

Teltone 


M982 

Teltone 


Click Suppressor 



ZSYO 

in 


Codec, A Law 5156 

Fairchild 


G8911 

GTEMicro 


HC5156A 

Harris 


HC5511 

Harris 


2911A 

Intel 


MK5156 

Mostek 


TP3021 

National 


TP5156 

National 


TP5156A 

National 


M090 

SGS 


M5156 

SGS 


S0291 

Siemens 


TCM2911A 

Tl 


EFB7356 

Thomson-CSF 


Function Device 

Source 


1 Codec/Filter, A Law 

S3506 

AMI 

(3348) 

MT3506 

Mitel 


MT8961 

Mitel 


MT8963 

Mitel 


MT8965 

Mitel 


TCM2917 

Tl 


TCM4917 

Tl 


1 Codec/Filter, A Law, Asynchronous 

1 ZNPCM4 

Ferranti 


1 Codec/Filter, A Law or ^255 Law metal option 


1 CD22301 

RCA 

(840) 

1 Codec/Filter, A Law PCM 

S3503 

AMI 


S3504 

AMI 


1 Codec/Filter, A Law. Synchronous 

1 ZNPCM3 

Ferranti 


1 Codec/Filter, Parallel Data Interface 

TP3051 

National 


TP3056 

National 


1 Codec/Fitter, Pin Selectable ^Law or A Law 


2913 

Intel 


2914 

Intel 


MC14403 

Meterela 

(3536) 

MC1440S 

Meftrsli 

(3536) 

TCM2913 

Tl 


TCM2914 

Tl 


TCM2916 

Tl 


TCM2917 

Tl 


TCM4913 

Tl 


TCM4914 

Tl 


TCM4916 

Tl 


TCM4917 

Tl 


1 Codec/Filter. Serial Interface 

TP3052 

National 


TP3053 

National 


TP3054 

National 


TP3057 

National 


1 Codec/Filter, ^255 Law 

S3507 

AMI 

(3348) 

MT3507 

Mitel 


MT3507A 

Mitel 


MT8960 

Mitel 


MT8962 

Mitel 


MT8964 

Mitel 


MK5300 

Mostek 


TCM2916 

Tl 


TCM4916 

Tl 


1 Codec/Filter, >i255 Law PCM 

S3501 

AMI 


S3502 

AMI 


1 Codec, /i255/A Law 

ZNPCM1 

Ferranti 


AY3-9900 

Gl 


MC14404 

Motorola 


MC14407 

Meterela 

(3536) 

TP5117A 

National 


S291 

Siemens 


SM61C 

Siemens 


1 Codec, ^55 Law 

5116 

Fairchild 


5151 

Fairchild 


G8910 

GTEMicro 


HC5116A 

Harris 


HC5510 

Harris 


2910 

Intel 


2910A 

Intel 


MK5116 

Mostek 


MK5151 

Mostek 


MC14406 

Motorola 


TP3020 

National 



(Continued) 


Function Device 

Source 


Codec, m 255 Law 


(Cont'd) 

TP5116 

National 


TP5116A 

National 


MSMftgiT 

OKI 

(4118) 

M5116 

SGS 


ST101 

Signetics 


TCM2910A 

Tl 


TCM4110 

Tl 


TCM4910 

Tl 


Companding A/D and D/A Converter 



MM8100 

National 


1 Companding Analog to Digital Converter 


1 DF331A 

Siliconix 


1 Companding Digital to Analog Converter 


1 DF332A 

Siliconix 


1 Compandor (signal expander/compressor) 


XR2216 

Exar 


NE570 

Slgietles 

(3616) 

NE571 

Sjgietlcs 

(3616) 

NE572 

Sigietics 

(3618) 

SA571 

t SIgMiles 

(3616) 

1 Crosspoint Switch (double 4x4 matrix) 


RC4444 

Raytheon 


RM4444 



Crosspoint Switch (2x8 matrix) 



M089 

SGS 


M099 

SGS 


1 Crosspoint Switch (4x4 matrix with control memory) 

MC142100 

Motoreli 

(3536) 

MC145100 

t Motorobi 

(3536) 

mPD22100 

NEC 


CD22100 

RCA 

(840) 

M22100 

SGS 


EFB7310 

Thomson-CSF 

1 Crosspoint Switch (4x4x2 with control memory) 


CB22101 

RCA 

(840) 

CD22102 

RCA 

(840) 

1 Crosspoint Switch (8x4 switch matrix) 


i MT8mB 

t Mitel 


1 CTCSS (continuous tone-controlled squelch system) 

Encoder/Decoder 



MC1938 

NEC 


MC4137 

NEC 


MC4138 

NEC 


1 Current Limiter (for electromechanical telephone belts) 1 

1 ZN474E 

Ferranti 


1 Detta Modulation System, Continuously Variable Slope 

XR3417 

Exar 


XR3418 

Exar 


XR3517 

Exar 


XR3518 

Exar 


HC55536 

Harris 

(3470) 

HC55564 

Harris 

(3469) 

MC3417 

Motorola 


MC3418 

Motorola 


MC3517 

t Motorola 


MC3518 

t Motorola 


Delta Sigma Modulator/Demodulator 



ZNPCM2 

Ferranti 


1 Dialer, Microcomputer (clock, duration, fee pulse counter. 

redial, storage) 



SAA6002 

in 


MK5170 

Mostek 


PCD3340 

Signetics 


1 Dialer, Microcomputer (clock, stopwatch, redial, 16/32 

number) TZ2003 

Tl 


Dialer, Loop Disconnect 



DF820 

in 


DF821 

in 


DF822 

in 



(Continued) 


irnp8rcLkur8 A&nQS 


* Typical 
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LINEAR-Telecommunication Circuits (Cont’d) 


Telecommunication Circuits 

(Cont’d) 


Dialer, Loop Disconnect 

DF823 

M7G0 

M760A 

PCD3324 

PC0332S 

EFB9158 

(Confd) 

ITT 

SGS 

SGS 

Signetics 

Signetics 

Thomson-CSF 

Dialer, Push Button Telephone Dialer Circuit (converts 

push button inputs to pulses) 

AY5-9171 

Gl 

W144(I9 

Helersli (3536) 

MC34015 

Motorola 

MM53143 

National 

MM53144 

National 

MM53190 

National 

IIIIM5393 

National 

MM5394 

Nathmai 

cncsooo 

Rockwell 

CRC8001 

Rockwell 

M761 

SGS 

M761A 

SGS 

PCD3320 

Signetics 

PC03321 

Signetics 

PCD3322 

Signetics 

PCD3323 

S^nebcs 

TEA1021 

Signetics 

TEA1043 

SHinetics 

TEA1044 

Signetics 

DF320 

SiNconix 

DF320A 

SiUconix 

DF322 

Siliconix 

DF328 

SiHconix 

TCM1101 

Tl 

EFB9151 

Thon^-CSF 

EFB91E51 

Thomson-CSF 

Dialer, Push Button Telephone Dialer Circtiit (converts 

push button hHHits to pulses) 

msM 

MM (3341) 

AY5-9151 

Gl 

A)ra-9153 

Gl 

AY5-9154 

Gl 

DF320 

ITT 

MT4320 

Mitel 

MT4322 

Mitel 

MT4323 

Mitel 

IIIT4325 

Mitel 

MT4326 

Mitel 

IIIIT4327 

Mitel 

MK50961 

Mostek 

IIIK50982 

Mostek 

MK50991 

Mostek 

MK50g92 

Mostek 

K144M 

Metereli (3538) 

Dialer, Repertory 

iSwlO 

MH (334Z) 

srsclOE 

MH (3342) 

S2562 

AMI 

S2S63 

AMI 

CET200 

FalrchHd 

MK5175 

Mostek 

SFF19200 

Thomson-CSF 

Digital Fltar with Utaty Peripheral 

S28215 

AMI 

Digital Line Intarface Controilars 

TP3110 

National 

TP3120 

National 

Dliptal LfcM Interface Module 

MH»700 

Mitel 


Digital Modulator, 1200/2400 bps 

MC8172 

Metorela 

(3536) 

Digital Time/Space Crosspoint Switch 


MT8981 

Mitel 


Digital Trunk-Interface Module (Tl) 


MH%750 

Mitel 


Echo Canceller Peripheral 



S28216 

AMI 


Elastic Store (provides buffer store and justification I 

function in a 2nd ordm’ PCM multiplexer) 


TCM2401 

Tl 


Electronic Phone (^ip. Microprocessor Interfade 


HC34010 

Mettfota 

(3060) 

Electronic Telephone Circuit (DTMF), Tone Ringer, Speech i 

Network and DC Line Voltage Regulator 


MG34011 

Melsrela 

(3060) 

Encoder 8 of 8 Keyboard to Binary Encoder (4x4 key input I 

to 4 line output) 



K14419 

Hstarels 

(3536) 

Filter Array, mask programmable switched capacitor I 

R5625 

fReticon 


Filter, Codec (A iaw/^Jaw) 



MB6001 

Fujitsu 


MB6002 

Fujitsu 


MC1440e 


(3538) 

MC14401 

Metereia 

(3538) 

MC14402 

Htfwirtt 

(3536) 

MC14403 

Motoroia 


MC14405 

Motorola 


Fitter, Low-Pass Programmable 



S3528 

MM 

(3347) 

Filter, PCM AMS^ 

Aptek 


AMSSO^ 

Aptek 


AF132 

National 


AF133 

National 


AF134 

National 


MC4264 

NEC 


H3M6912 

OU 

(4116) 

SM153 

Siemens 


TCM2912A 

Tl 


Filter, PCM Transmit/Receive 



G8912B 

GTEMicro 


HC5512 

Harris 

(3486) 

Mcssm 

Harris 



(3468,3468) 

HC5512C 

Harris 

(3488) 

2912A 

Intel 


MK5912 

Mostek 


MK8912 

Mostek 


■C1U13-1 

Hetarsla 

(3536) 

IIC14413-2 

Matsrala 

(3536) 

MC14414-1 

Metorela 

(3536) 

HC14414-2 

Mstarala 

(3538) 

TP3040 

National 


TP3040A 

National 


CBzf413 

RCA 

(640) 

CS22414 

RCA 

(840) 

M5912 

SGS 


TCM2912B 

Tl 


EFB7912 

Thomson-CSF 

Fitter, Speech (dual, tunable low-pass) 


■C145414 

Metorela 

(3538) 

Filter, Tunable (lowpass/bandpass) 


MC145431 

Motorola 


Fitter, Tunable (notch, bandpass) 



K145433 

Metorsls 

(3538) 

MC145434 

Motorola 


Fitter, Dual Low Pass Linear Phase 


MC145415 

MMsrala 

(3538) 


FSK Receiver, Wideband 

MC3356 

Motorola 

Gyrator AF120 

National 

H0B3/AMi Encoder/Decoder 


TCM2202 

Tl 

HDB3/AMI Encoder/Decoder (0 to 2.5 MHz, Tl Compatible) I 

TCM2202 

Ti 

HD63/AMI Equipment Line Interface (interfaces signal, I 

clock to line) TCM2203 

Tl 

TCM2204 

Tl 

HDB3/AMI Line Interface 


TCM2203 

Tl 

TCM2204 

Tl 

HDB3 Transcoder 


TCM2201 

Tl 

IR Receiver SM802 

Siemens 

IR Transmitter SM801 

Siemens 

Limiter (limits voltage on two-wire speech) I 

U225 

Telefunken | 

Microphone Amplifier (for telephone circuits) | 

ZN47DAE 

Ferranti 

ZN472E 

Ferranti 

ZN475E 

Ferranti 

ZN476E 

Ferranti 

ZN477E 

Ferranti 

Modem Band-Pass Filter, 300 Baud I 

MC 145440 

Motorola 

MC 145441 

Motorola 

Modem Circuit, V.21, V.23, Bell 103 , 202 I 

AM7910 

AMD (1433.3321) 

Modem Circuit, V23 or Bell 202 


EFB7910 

Thomson-CSF 

Modem Circuits, CCDT FSK V.23 or Bell 202 I 

TCM3101 

Tl 

Modem Circuits, for CCITT FSK System I 

CH1225 

Cermetek 

CH1253 

Cermetek 

CH1258 

Cermetek 

CH12S9 

Cermetek 

CH1263 

Cermetek 

CH1268 

Cernwtek 

EFB7510 

Thomson-CSF 

Modem Circuits, for 103/113 and Other FSK Systems I 

CH1222 

Cermetek 

CH1223 

Cermetek 

CH1224 

Cermetek 

CH12S2 

Cermetek 

CH1257 

Cermetek 

CH1262 

Cermetek 

CH1265 

Cermetek 

CH1266 

Cermetek 

CH1267 

Cermetek 

CH1271 

Cermetek 

CH1272 

Cermetek 

CH1273 

Cermetek 

CH1280 

Cermetek 

AY7-1203 

Gl 

MC145445 

Matorsto (3536) 

MC145450 

Metereli (3536) 

MM54HC942 

t National 

MM74HC9« 

National 

Modem Circuits, FSK CCITT V.21 or Bell 103 

TMS9K32 

Tl (1712) 

TK9^ 


Modem Circuits, PSK CCITT V.22, V.26 or Bell 212A, 201BC 

XR2123 

Eur (3370) 

Modem Circuits, PSK Demodulator, Bell 212A 

XR2122 

Exit (3370) 


oc 

< 

ill 

z 


t MMtary Timperatiire Range (-55° to 12S°C) 


* Typical Value 
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LINEAR 


1C MASTER 


LINEAR-Telocoinmunication Circuits (Cont'd) 


Functlan Device 

Source 

Telecommunication Circuits 


(Cont’d) 

1 Modem Circuits, PSK Modulatw, Ban 212A 

1 XIZ121 

Enr (ISIt)j 

1 Modem Circutts, Sync/Async Convertor 

1 num 

Exar (3371) 

1 Modem Filter digitally programmable transversal filter 

R5910 

Reticon 

Modem Fitter, FSK 


XR2103 

Exar (3368) 

1 Modem Filter, General Purpose (bandpass filter an<) MUX) 

R5633 

Reticon 

Modem RIter, PSK 


XR21Z0 

Exar (3368) 

1 Modem Filter with Equalizer, 212A/V22 

S3522 

UD (3346) 

Modem Fitter (300 baud) 


MC148440 

Melarala (3636) 

K14S441 

■atarela (3636) 

MC6170 

MptonXa 

R5630 

Reticon 

R5631 

Reticon 

Modem FiKnr (1200 baud) 


CH1710 

Cermetek 

CH1720 

CermeMc 

CH1730 

Cermetek 

CH1740 

Cermetek 

Modem RIter, 1200 Baud, 212/V.22 


R56^ 

Reticon 

Modem Filter, (1200/150 Baud) 


R5634 

Reticon 

Modem Filter (1200/2400 baud) 


metm 

Metarefa (16(») 

1 Modem (for serial communication at up to W b/s) 

MCBMO 

Saierih 


(16SBJ888) 

Modem, FSK Demodulator 


XR2211 

tExar 

Xi^ll 

Exar 

XR2211H 

tExar 

Modem, FSK Mxhilator 


XR2206 

tExar 

XR2206 

Exar 

XR2206M 

tExar 

XR2207 

Exar 

XR2207M 

Exar 

1 Modem Intolace and Receiver RIter Circuit (300 baud 

modwn) CH1230 

Cermetek 

Modem System, FSK 


ni4412F 

Exar (3368) 

XR14412y 

Exar (3389) 

M1441Z 

Heisrale (3838) 

Modem System, FSK, 1200 Baud 


SBI180 

Smaaalys (3885) 

Modem, 2400 bps Demodulator 


HC8173 

■oiarala (3536) 

Muittfrequency Interface Line Circuit 


LS342 

SGS 

1 Multifrequeffi^ Tone Geiwator (generates 15 tone pairs) I 

1 AMS3501 

Aptek 

iMuIttfreipiency Tone Generator (module) I 

CM7D5Q 

Mitel 

PCM Repeater XRC240 

&ar 

XRC262 

Exar 

XRC277 

Exar 

TCIIKIOI 

Tl 

TCM2102 

Tl 

t Military Temperature Range ( - 55° 

8 12E°C) 


FiBKtion Device 

Source 


PCM Sgna| Monitor 



SP1«08 

Ptessey 


SP145SB 

Plessey 


1 Polynofflial GeiMratpr/Checker (for character-oriented 

data cemmunicadon links) 



fCSt883A 

«e — 

Ef^fnci 

(1871) 

1 RC Encoder, Programmable 7-Channet 


IE5044 

SlfHtlet 

(3626) 

RD Decoder, Seven Channel 



IIE5045 

Sigeetln 

(3629) 

Receiver, OTMF (hybnd) 



MH88315 

Mitel 


1 Relay Driver (for 48 V telephone relays) 


DS1688 

fNadonal 


DS1687 

tNationai 


OS3686 

National 


DS3687 

National 


UDN-2580A 

Sprague 


UDN-2585A 

Sprague 


UDN-2588A 

Sprague 


UDN-2956A 

Sprague 


UDN-2957A 

Sprague 


FMay Driver, Qi»d Negative Voltage 



DS3680 

National 


DS3680 

n 


1 Ring Detector (operates from 16to6eHz) 


1 TCM1520A 

Tl 


1 Sertel Receiver (changes T1-D2 or T1-03 input to parallel 

1 output) R8060 

Rockwetl 


I Serial Transmitter (generates 193-Bit data stream in 

T1-02 or T1-D3 format) 



R8050 

Rockwell 


1 Signal Procening Peripheral (arithmetic processor, RAM, 

R(NII,IA)) 328211 A 

Mi 

(3349) 

32821 11 

UK 

(3349) 

1 Speech Circuit for Etoctronic Ti^ophones 


TP57CI0 

Nqtionpl 


TP57« 

National 


PBL372S 

RIFA 


PBL3726 

RIFA 


TCM17D5A 

Tl 


I Subscriber Lme Interface Circuit (hybrid SIP) 


MH8^ 

Mitel 


MH88S06 

MRel 


MH88510 

Mitel 


1 Strincriber Line Interface Circuit (performs 2-wlre to 

4-wke conversion) 



S2S00A 

AMI 


S2650A 

m 

(3344) 

AMS2001 

Aptek 


AMS2002 

Aptek 


AMS2006 

Aptek 


AMS3081 

Aptte( 


AMS3082 

Aptek 


AMS3084 

Aptek 


AMS3085 

Aptek 


IIC5S62 

Nanis 

(3466) 

IIG6604 

paiTfs 

(3467) 

MH88500 

Mitel 


MC34019 

Motorola 


■63418 

■atente 

(3060) 

■634188 

■Mnte 

(3080) 

■634186 

■etereh 

(3060) 

MC3518 

Motorola 


LS285A 

SGS 


G150 

Siemens 


ST120 

Sgnetics 


TCM4204 

Tl 


TCM4205 

Tl 


TCM4207 

Tl 



Function Devico 

Source 

Telephone Chipset (microcomputa--compatibie) 

TCM1707 

•n 

TCM1708 

Tl 

Telephone Restricter 


CRN3300 

Thomson-CSF 

1 Telephone Speech Circuit (programmable) 

LS288 

SGS 

Teietex Acquisition/Control 


SAA5040B 

Signetics 

1 Teietex Adaptive Data Slicer (provides data, clock and 

synchronizing signals) 


SN76940 

Tl 

1 Teietex Character Generator, American 

SAA5055 

Signetics 

Teietex Timing Circuh, 525 Lines 


SAA5025B 

Signetics 

SAA5025C 

Signetics 

SAA5025D 

Signetics 

Teietex Timing Circuit, 625 Lines 


SAA5020 

Signetiqs 

Teietex Video Input Processor 


SAA5030 

Signetics 

Teletext GALA SAA5045 

Signetics 

1 Time Division Multiplexing, Demultiplexor 

1 EFB7334 

Thomson-CSF 

1 Time Division Multiplexing, Serial/Parallei 

Shift/Conversion 


EFB7303 

Thomson-CSF 

] Time Division Multiplexing, Temporal Matrix for 6x8 frame 

1 switching EF7331 

Thomson-CSF 

] Time Division Multiplexing, 2.048 MHz Clock Recovery 

1 EF7332 

Thomson-CSF 

1 Time Division Multiplexing, 2.048 MHz Communication 

Terminal EF7332 

Thomson-CSF 

Time Slot Access Circuit 


MJ1446 

Plessey 

Time Slot Assigner Circuit 


■614416 

■etaroii (3536) 

■614417 

KKmUt (35M) 

M;14418 

■atorola (3538) 

EFB7336 

Thomson-(SF 

Tone Caller ZIMTSE 

Ferranti 

1 Tone Decoder (operates from 0.01 Hz to 500 kHz) 

XR2211C 

Exar 

XR2211M 

tExar 

XR567AC 

Exar 

XR567AM 

tExar 

LM567C 

National 

XR2211C 

Raytheon 

XR^IIM 

t Raytheon 

NE567 

Signetics 

SE567 

t Signetics 

1 Tone Decoder, Dual (operates from 0.01 Hz to 50Q kHz) 

XB2507 

Exar (3367) 

XR^567M 

tExar 

Tone Decoder, Dual 


MT8860 

Mitel 

MT8862 

Mitel 

MT8863 

Mitel 

MV8860 

Plessey 

MV8862 

Ressey 

MV8863 

Plessey 

CRC8030 

Rockwell 

SSI202 

SiliconSys 

I Tone Receiver CircuiL Dual (combine with filters for touch 

tmw receiver) 68860 

GTEMIcro 

G8860X 

GTEMicro 

MK5102-5 

Mostek 


(Continued) 


* Typicot Vaiim 
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LINEAR-Telecommunication Circuits (Cont’d) 


Telecommunication Circuits 

(Cont’d) 


Tone Receiver Circuit, Dual (combine with filters for touch 

tone receiver) 

(Cont’d) 

MK5103-5 

Mostek 

SM301A 

Siemens 

M967 

Teltone 

176174 

Teltone 

Tone Receiver Circuit, Dual (with filters) 

AMS3201 

Aptek 

AMS3210 

Aptek 

AMS88205-5NC 

Aptek 

G8870 

GTEMicro 

MH88210 

Mitel 

MH88305 

Mitel 

MT8870 

Mitel 

S8I201 

SlUeeaSyt (3885) 

SSI202 

SlliewSys (3685) 

M927 

Teltone 

M937 

Teitone 

M947 

Teltone 

M948 

Teltone 

M956 

Teltone 

M957 

Teltone 

Tone Ringer, (operates from ring signal, drives piezo 

element) MC34012 

Metoreb (3060) 

Tone Ringer (operates from ring signal, drives speaker) 

82S61A 

AMI (3343) 

S2581C 

AMI (3343) 

CS8204 

Cherry 

CS8205 

Cherry 

ML8204 

Mitel 

ML8205 

Mitel 

MC34012-1 

Meterala (3060) 

MC34012-2 

IMenii (3080) 

IIC34012-3 

Metaralf (3060) 

M764 

SGS 

M764A 

SGS 

TCM1501A 

Tl 

TCM1506A 

Tl 

TCM1512A 

Tl 

TCM1513A 

Tl 

TCM1520A 

Tl 

Transcoder, with Error Detection (10 kb/s to 2.046 Mb/s) 

CD22103 

RCA (840) 

Transmission Interface 


TEA 1042 

Signetics 

TEA1046 

Signetics 

TEA 1055 

Signetics 

Tri-Port Memory (T1 carrier) 


R8040 

Rockwell 

Universal Digital Loop Transceiver, Four Wire 

MC145420 

Motorola 

Universal Digital Loop Transceiver, Four Wire Slave 

MC145425 

Motorola 

Universal Digital-Loop Transceiver 


IIC145422 

Melertli (3536) 

MC145423 

Motorola 

IIC14S426 

Motereli (3536) 

[ 

Videotex Decoder, Interactive 


SAA5070 

Signetics 

Single Channel Signaling Controller 


EFB7335 

Thomson-CSF 

Single Frequency Tunable Bandpass/Notch Filter/Tone 

Generator S3526 

AMI (3346) 

Dual Tone Generator (generates 12- 16 tone pairs) 

AY3-9400 

Gl 

i AY3-9410 

Gl 


Dual Tone Generator (touchtone frequencies) 


S25089 

AMI 

(3340) 

S25SSA 

AMI 

(3339) 

825508 

AMI 

(3339) 

825596 

AMI 

(3339) 

825590 

AMI 

(3339) 

825S9E 

AMI 

(3339) 

82559F 

AMI 

(3339) 

825596 

AMI 

(3330) 

82S59N 

AMI 

(3339) 

S2859 

AMI 


S2860 

AMI 


AY5-9480 

Gl 


AY5-9559 

Gl 


iCM7206A 

Minn 

(3524) 

ICM7206B 

Itimil 

(3524) 

ICM7206C 

litanM 

(3524) 

tCM72060 

faitenH 

(3524) 

S6A5089 

in 


SBA5091 

ITT 


MT5089 

Mitel 


MKS087 

Mostek 


MK5089 

Mostek 


MK5(»1 

Mostek 


MK5092 

Mostek 


MK5094 

Mostek 


MK5380 

Mostek 


MK5362 

Mostek 


MK5389 

Mostek 


MC14410 

Metereli 

(3536) 

MM53125 

National 


MM53130 

National 


MM5395 

National 


,iPC767 

NEC 


CD2285B 

RCA 

(840) 

PBD3534 

RIFA 


PBD3535 

RIFA 


M751 

SGS 


S359 

Siemens 


PCD3311 

Signetics 


PCD3312 

Signetics 


TCM5087 

Ti 


TCM5089 

Tl 


TCM5091 

Tl 


TCM5092 

Tl 


EFB7189 

Thomson-CSF | 

Dual Tone Generator with Redial 



S2569 

AMI 


S2569A 

AMI 


1 Two-Wire-to-Four Wire Converter (replaces hybrid 


transformer) LS285A 

SGS 


ST120 

1 

Signetics 




t Military Temperature Range (-55° to 125°C) 


1C MASTER 1984 


* Typical Value 
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1C MASTER 


LINEAR-Timer? 


Function Device 

Source 

Line 

Function Device 

Source 


Line 

Timers 

1 

Timer (CMOS 555), Low Power 
IGM7S5S 
ICM75S5M 

litersll 

ttatenll 

(3527) 

(3527) 


Adjustable Threshold 


1 


MC1422 

Motorola 

■ 

Timer with ^ 12 Counter (time constant 7200 RC) 



Delays] Switch ON/OFF (for driving reiays, lamps, etc.) 

■ 

ZN1034E 

Ferranti 


60 

PBA3008 

RIFA 

■ 

Timer with Counter, (time constant 128 RC) 



PBA3009 

RIFA 

■ 

XR2242C 

Exar 



Internal Current Source 


■ 

XR2242M 

t Exar 



XR320 

Exar 

■ 

Universal (includes two 4-digit counters, comparator. 


Long Period (1 sec to 1 week) 


■ 

clock oscillator and divider) 

National 



AN6780 

Panasonic 

H 

MM5865 








Long Period (10 ms to 10,000 hours) 
MW122 

AnalogSys 


Dual (CMOS 556) Low Power 
ICH7556 
ICM7556M 

litsrsll 
t iRiersll 

(3527) 

(3527) 

65 

Low Power (supply 3 V) 

SN76812 



Tl 


Dual (dual 555), Pinout Variations 
XR2556C 

XR2556M 

Exar 

tExar 



1 Micropower, Long Range (microseconds to days) 




XR2243 

Exar 


Dual (dual 555) 










Microwave Oven Controller 



XR556C 

Exar 



TMS1117 

Tl 


XR556M 

fExar 



TMS1117NLP 

Tl 

10 

XRL556C 

Exar 


70 

Precision MW107 

AnalogSys 


XRL556M 

fExar 



MW197 

AnalogSys 


/*A556C 

Fairchild 



LM122 

t National 


NE556 

Intersil 



LM2905 

National 


SE556 

f Intersil 



LM322 

National 

15 

MC3456 

Motorola 


75 

LM3905 

National 


MC3556 

LM556 

f Motorola 
f National 








Precision Decade, Direct 7 Segment and Digit Drivers 


LM556C 

National 



1 ICM7045A 

Intersil 


RC556 

Raytheon 
f Raytheon 



1 Programmable (includes a counter for long time delays) 


RM556 


80 

Binary Control 



NE556 

Signetics 



XR2240C 

Exar 


NE556-1 

Signetics 



XR2240M 

t Exar 


SA556 

Signetics 



mA2240C 

Fairchild 

20 

SA556-1 

Signetics 



mA2240M 

t Fairchild 


SE556 

fSigHtlcs 

(526) 

85 

ICM7240 

Intersil 


SE5S6-1 

fSigNtlcs 

(526) 


ICM7242 

Intersil 


'SE5»-1C 

t Slgntlcs 

(526) 


ICM7250 

Intersil 


SG556 

f SHiconG 



ICM7260 

Intersil 

25 

SG556C 

SiliconG 



LS7210 

LSIComp (803) 


NE556 

Tl 

* 

90 

MC14541BA 

t Motorola 


SE556 

fTi 



MC14541BC 

Motorola 


TD0556 

Thomson-CSF 


mA2240C 

Tl 


Quad, Current Sink Output 




mA2240M 

tTI 

30 

XR558C 

Exar 



Timer XR555C 

Exar 


‘XR558M 

— 


— - 

XR555M 

fExar 


NE558 

Sigieties 

(3670) 

95 

XRL555 

Exar 


SA558 

SIgntlei 

(3670) 


>iA555C 

NE555 

Fairchild 


SE558 

f SlgMilu 

(3670) 


Intersil 

35 

Quad, Current Source Output 




SE555 

t Intersil 


XR559C 

Exar 



MC1455 

Motorola 


XR559M 

fExar 



MC1555 

t Motorola 






LM555C 

National 






mPC1555 

NEC 

40 





RCS5S 

Raytheon 




1 


RM555 

t Raytheon 






CA5SS 

t RCA (3004) 






CA555C 

RCA (3604) 






NE555 

Signetics 

45 





SES55 

t SIgHtlu (526) 






SE555C 

t SIgiellct (526) 






SG555 

t SiliconG 






SG555C 

SiliconG 






ULN-2430M 

Sprague 

50 





355A/C 

TeledyneS 






355B/M 

t TeledyneS 






NE555 

Tl 






SE555 

tTI 






TD0555 

Thomson-CSF 

55 





TA7326 

Toshiba 






TA7327 

Toshiba 







t Military Temperature Range ( - 55" to 125°C) * Typical Value 
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LINEAR-Voltage Regulators 


Output Output 

Voltage, V Current 

Device Source 

Line 

Output Output 

Voltage, V Current 

Device Source 

Line 

Fixed, Positive 



5 1000 

(Cont’d) 

■ 





L7805 t SGS 

■ 

For low amounts of current, voltage references can be 




L7805C SGS 

■ 

used as voltage regulators. See Linear— Ottier 




SG109K t SiliconG 

■ 

Devices, Reference Diodes 





70 

2.6 100 

MC78L02C Motorola 



SG309K SiliconG 


mA78L02AC TI 



SG7805ACP SiliconG 

■ 


mA78L02C TI 



SG7805AP t SiliconG 

■ 


TA7316 Toshiba 

5 


SG7805CP t Silicons 

■ 

5 100 

,iA78L05C Fairchild 



S67805P SiliconG 

75 


LM2931>5 Motorola 



SFC2109M Thomson-CSF 

■ 


MC78L05AC Motorola 



SFC2805 t Thomson-CSF 

■ 


MC78L05C Motorola 



TA78005 Toshiba 

■ 


LM140U-5 National 

10 


UC7805A tUaitreie (3711) 

■ 


LM78L05A National 



UC7805AC Ueltrade (3711) 

80 


LM78L05C National 


1500 

/tA7805C Fairchild 

■ 


mPC78L05 NEC 



mA 7805M t Fairchild 

■ 


mA78L05AC TI 



LAS1505 Lambda 

■ 


iuA78L05C TI 

15 


LAS15A05 Lambda 

■ 


TA78L005 Toshiba 



LMUO-S tIHisroti (3531) 

85 


TA78L005A Toshiba 



LM340-5 Materela (3531) 

■ 

15Q 

IMRini-!; National 



MC780S t Motereii (3531) 

■ 


LM2930-5 TI 



MC7805A tMeteroli (3531) 

■ 


LM330-5 TI 

20 


MC7B05AC Meterili (3531) 

■ 

200 

LMIOSN Meiersli (3531) 



MC780SG Mitoroli (3531) 

90 


LM209N Meterala (3531) 



LM140-5 t National 



LII309H Motereii (3531) 



LM140A-5 t National 



LM109H t National 



LM2931-5 National 



LM209H National 

25 


LM340-5 National 



LM2930-5 National 



LM340A-5 National 

95 


LM309H National 



LM7805 National 



LM330-5 National 



SG140-05K SiliconG 



SG109T t^liconG 



SG140-05R SiliconG 



SG209T SiliconG 

30 


S6340-05K SiliconG 



SG309T SiUconG 



SG340-05R SiliconG 

100 


SFC2109 tThomson-CSF 



SG7805ACK SiliconG 



SFC2209 Thomson-CSF 



SG7805ACR SiliconG 



SFC2309 Thomson-CSF 



SG7805AK f SiliconG 


250 

LM342-5 National 

35 


SG7805CK SiliconG 

105 





SG7805CR SiliconG 





SG7805K t SiliconG 


500 

mA 78M05C Fairchild 



SG78R05 t SHiconG 



mA 78M05M t Fairchild 



LM340-5 TI 



T0D1605 ITT 



TL780-05C TI 



MC770SC Motorola 

40 


UC7805 tUiHr^ (3711) 

110 


MC78M05C Motorola 



UG780SC Uiltredi (3711) 



LM341-5 National 


2000 

HA17805P Hitachi 



LM78M05 National 









LAS1605 Lambda 



mPC78M05 NEC 



LAS1605B Lambda 



L 194 'si oUw 

L260S S6S 



L78S05 tSGS 

L78S05C SGS 

115 


L4705 SGS 






L487 SGS 


3000 

SH123 t Fairchild 



SG140-05T t SiliconG 



SH223 Fairchild 



SG340-05T SiliconG 

50 


SH323 Fairchild 



SG7805ACT SiUconG 



^123 Fairchild 

120 


SG7M5AT t SiiiconG 



mA 223 t Fairchild 



;iA78M05C T! 



fiA323 Fairchild 



mA 78M05M tTI 



LAS1405 Lambda 






LAS1405B Lambda 


750 

LM2935 National 

55 


LM123 t LinearTech 

125 

850 

L129 SGS 



LM123A t UnearTech 


1000 

fiA109M t Fairchild 



LM323 LinearTech 



f(A209M Fairchild 



LM323A t LinearTech 



fiA309C Fairchild 



LM123 tMetereia (3531) 



LM109K tMereie (3531) 

60 


LM123A tMetereia (3531) 

130 


LMZ09K (3531) 



LM223 Melarala (3531) 



UnOSK IMwila (3531) 



LII223A Malarela (3531) 



LM109K t National 



LM323 Nalorala (3531) 



LM209K National 



LII323A Meterala (3531) 



LM309K National 

65 


MC78T05 t Motorola 

135 


mPC7805 NEC 



MC78T05A f Motorola 



(Continued) 



(Continued) 
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Master Selection Guide 


1C MASTER 


LINEAR-Voitage Regulators (Cont’d) 



Device 

Source 


(Cont’d) 


(Cont'd) 

MC78T05AC 

Motorola 


MC78T05C 

Motorola 


LM123 

t National 


LM223 

National 


LM323 

National 


SG123 

t SiliconG 


S6 153-05 

t SiliconG 


SG223 

SiliconG 


SG253-05 

SiliconG 


SG323 

SiliconG 


SG353-05 

SiliconG 


M78H05 

Fairchild 


>*A78H05A 

Fairchild 


US1905 

Lambda 


US1905B 

Lambda 


LT1003C 

LinearTech 


LT1003M 

t LinearTech 


42050-055 

Micropac 


MLM138-05 

Micropac 


MLM338-05 

Micropac 


LAS3905 

Lambda 


LAS3g05K 

Lambda 


mA78P05 

Fairchild 


42050-510 

Micropac 


LML 196-05 

Micropac 


MLM396-05 

Micropac 


MPC100 

Motorola 


42055-520 

Micropac 


TA78L006 

Toshiba 


TA78L006A 

Toshiba 


mA78M06C 

Fairchild 


M78M06M 

t Fairchild 


TDD1606 

in 


MC78M06C 

Motorola 


SG140-06T 

t SiliconG 


SG340-06T 

SiliconG 


SG7806ACT 

SiliconG 


SG7806AT 

t SiliconG 


SG7806CT 

SiliconG 


S67806T 

t SiliconG 


^A78Mq6C 

TI 


/iA78M06M 

tTI 


SG7806ACP 

SiliconG 


SG7806AP 

t SiliconG 


SG7806CP 

SiliconG 


SG7806P 

t SiliconG 


SFC2806 

Thomson-CSF 

mA7806C 

Fairchild 


LAS1506 

Lambda 


LH140-6 

tHeterola 

(3531) 

LM340-6 

Matonli 

(3531) 

MC7806 

tSoterali 

(3531) 

MC7806A 

tMetarola 

(3531) 

MC7806AC 

Motoroli 

(3531) 

MC78(I6C 

Metarela 

(3531) 

SG14O-06K 

SiliconG 


SG140-06R 

SiliconG 


SG340-06K 

SiliconG 


SG340-06R 

SiliconG 


SG7806ACK 

SiliconG 


S67806ACR 

SiliconG 


S67806AK 

t SiliconG 


SG7806CK 

SiliconG 


SG7806CR 

SiliconG 


SG7806K 

t SiliconG 


SG78R06 

t SiliconG 


mA7806C 

TI 



(Continued) 


Output 

LIm Voltage, V 







Device 

Source 


HA17806P 

Hitachi 

(Cont’d) 

CJSE017 

Solitron 


CJSE019 

Solitron 


CJSE021 

Solitron 


US1406 

Lambda 


MC78T06 

t Motorola 


MC78T06C 

Motorola 


42050-610 

Micropac 


42055-620 

Micropac 


,.A78L62C 

Fairchild 


mA78L06AC 

TI 


/.A78L06C 

TI 


TA78L007 

Toshiba 


TA78L007A 

Toshiba 


42050-710 

Micropac 


42055-720 

Micropac 


TA78L075 

Toshiba 


TA78L075A 

Toshiba 


L7875 

tSGS 


L7B75C 

SGS 


L78G75C 

SGS 


L78S75 

tSGS 


MC78L08AC 

Motorola 


MC7eL08C 

Motorola 


mPC78L08 

NEC 


mA78L08AC 

TI 


;iA78L08C 

TI 


TA78L008 

Toshiba 


TA78L008A 

Toshiba 


LM2930-8 

TI 


LM2930-8 

National 


M78M08C 

Fairchild 


M78M08M 

t Fairchild 


TDD1608 

in 


MC78M08C 

Motorola 


mPC78M08 

NEC 


SG140-08T 

t SiliconG 


SG340-08T 

SiliconG 


SG7808ACT 

SiligonG 


SG7808AT 

t SiliconG 


SG7808CT 

SUiconG 


SG7808T 

j SiliconG 


mA78M08C 

TI 


M7BM08M 

tTI 


SFC2808 

Thpmson-CSF 

mA7808C 

Fairchild 


/4A7808M 

t Fairchild 


HA17808 

Hitachi 


LAS1508 

Lambda 


LM140-8 

t Motorola 

(3531) 

LM340-8 

Motorola 

(3531) 

MC7808 

fMoloroli 

(3531) 

MC7808A 

t Motorola 

(3531) 

MC7808AC 

Motorola 

(3531) 

MC780U 

Motorolp 

(3531) 

SG140-08K 

SiliconG 


SG140-08R 

SiliconG 


S6340-08K 

SiliconG 


SG340-08R 

SiliconG 


SG7808ACK 

SiliconG 


SG7808ACR 

SiliconG 


SG7808AK 

t SiliconG 


SG7808CK 

SiliotnG 


^7808CR 

SiliconG 


SG7808K 

t SiliconG 


SG78R(» 

SiliconG 


JUA7808C 

TI 



(Continued) 


t Military Temperature Ranoe t-55° to t25°C) 


* Typical Value 
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MASTER SELECTION GUIDE 


LINEAR-Voltage Regulators (Cont’d) 


Output 

Voltage, V 

Output 

Current 

Device 

Source 

Line 

Output 

Voltage, V 

Output 

Current 

Device 

Source 


Line 

Fixed, Positive 

(ConTd) 


12 

500 

L194-12 

SGS 

(Cont’d) 










DO 

8 



(Cont’d) 




SG140-12T 

t SiliconG 





US1608 

Lambda 




SG340-12T 

SiliconG 




3000 

MC78T08 

Motorola 




SG7812ACT 

SiliconG 





MC78T08C 

Motorola 




SG7812AT 

t SiliconG 





SG 153-08 

t SiliconG 




SG7812CT 

SiliconG 


70 



SG253-08 

SiliconG 

5 



SG7812T 

t SiliconG 





S6353-08 

SiliconG 




mA78M12C 

Tl 





jrA78H08C 

Fairchild 




mA78M12M 

tTI 





mPC7808 

NEC 



720 

L130 

SGS 





SG7808ACP 

SiliconG 



1000 

mPC7812 

NEC 


75 



SG7808AP 

t SiliconG 

10 



STK521 

Sanyo 





SG7808CP 

SiliconG 




STK541 

Sanyo 





SG7808P 

t SiliconG 




SG7812ACR 

SiliconG 





42055-820 

Micropac 




SG7812AR 

t SiliconG 



8.2 

100 

mA78L82C 

Fairchild . 




SG7812CR 

SiliconG 


80 








S67812R 

t SiliconG 



8.5 

400 

L«85 

S6S 

15 



SFC2812 

Thomson-CSF 



500 

L2685 

SGS 




TA78012 

Toshiba 





L4785 

SGS 




UC7812 

tUiltrels 

(3711) 



1000 

^7885 

Fairchild 




UC7812C 

Uaitrels 

(3711) 

85 



^7885C 

T1 



1500 

a»A7812C 

Fairchild 



9 

100 

fiA78L09C 

Fairchild 

20 



mA7812M 

t Fairchild 





mA78L09AC 

Tl 




LAS1512 

Lambda 





jJt78L09C 

Tl 




LAS15A12 

Lambda 





TA78L009 

Toshiba 




LM140-12 

t Meters 

(3531) 

90 



TA78L009A 

Toshiba 




LM340-12 

Itolarola 

(3531) 



1500 

L7809 

SGS 

25 



IIC7812 

tMelorola 

(3531) 




L7^ 

tSGS 




IIIC7812A 

tMetarala 

(3531) 




SL78S09C 

SGS 




IIIIC7812AC 

Mflwtli 

(3531) 



20000 

42055-920 

Micropac 




ilC7812C 

■etenli 

(3531) 

95 








LM140-12 

t National 



10 

100 

mA78L10AC 

Tl 




LM140A-12 

t National 





mA78L1X 

Tl 

30 



LM340-12 

National 





TA78L010 

Toshiba 




LM340A-12 

National 





TA78L010A 

Toshiba 




LM7ai2 

National 


100 


200 

LH0075 

t National 




L7812 

tSGS 




400 

L4810 

SGS 




L7812C 

SGS 




500 

TDD1610 

ITT 

35 



SG140-12K 

t SiliconG 





L2610 

SGS 




SG140-12R 

t SiliconG 





L4710 

SGS 




S6340-12K 

SiliconG 


105 



^78M10C 

Tl 




SG340-12P 

SiliconG 





LAS1510 

Lambda 




S6340-12R 

SiliconG 





mA7810C 

Tl 

40 



SG7812ACK 

SiliconG 









S67812ACP 

SiliconG 





L78S10 

fSGS 




SG7812AK 

t SiliconG 


110 



L78S10C 

SGS 




J?G7812CK 





9000 

42(»0-109 

Micropac 




SG7812CP 

SiliconG 





42055-1020 

Micropac 




SG7812K 

t SiliconG 



12 

100 

mA78L12C 

Fairchild 

45 



SG78R12 

SiliconG 





MC78L12AC t Motorola 




LM340-12 

n 


115 



MC78L12C 

Motorola 




TL780-12C 

Tl 





LM140U-12 t National 




>iA7812C 

Tl 





LM340LA-12 

National 




UC781ZA 

tUillrale 

(3711) 




LM78L12A 

National 

50 



VC781ZilC 

Uallrslo 

(3711) 




LM78L12C 

National 



2000 

HA17812P 

Hitachi 


120 



J.PC78L12 

NEC 




LAS1612 

Lambda 





^78L12AC 

Tl 




LAS1612B 

Lambda 





mA78L12C 

Tl 




STK531 

Sanyo 





TA78L012 

Toshiba 

55 



L7812 

tSGS 





TA78L012A 

Toshiba 




L7812C 

SGS 


125 


250 

LM342-12 

National 




L78S12C 

SGS 




500 

fiA78M12C 

Fairchild 



3000 

LAS1412 

Lambda 





fiA78M12M 

t Fairchild 




LAS1412B 

Lambda 





TDD1612 

in 

60 



MC78T12 

t Motorola 





MC78M12C 

Motorola 




MC78T12A 

t Motorola 


130 



LM341-12 

National 




MC78T12AC 

Motorola 





LM78M12 

National 




MC78T12C 

Motorola 





^PC78M12 

NEC 




SG153-12 

t SiliconG 






(Continued) 
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t Military Temperature Range ( - 55° to 125°C) * Typical Value 
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Master Selection Gpide 


1C MASTER 


LINEAR-Voitage Regulators 


(Confd) 


Output 

Output 




Voltage, V 

Current 

Device 

Source 

Line 


Fixed, Positive 


C£ 

< 

Hi 

z 


(Cont’d) 



SG253-12 

SG353-12 

SiliconG 

SiliconG 

(Cont’d) 

mA78H12A 

Fairchild 


LAS1912 

Lambda 


LAS1912B 

Lambda 


MLM 138-12 

Micropac 


MLM338-12 

Micropac 


42050-128 

Micropac 


MLM 196- 12 

Micropac 


MLM396-12 

Micropac 


42055-1216 

Micropac 


TA78L132 

Toshiba 


TA78L132A 

Toshiba 


LAS15CB 

Lambda 


US16CB 

Lambda 


US16CB 

Lambda 


42050-148 

Micropac 


42055-1416 

Micropac 


#iA78L15C 

Fairchild 


MC78L15AC 

Motorola 


MC78L15C 

Motorola 


LM140LA-15 t National 


LM340LA-15 

National 


LM78L15A 

National 


LM78L15C 

National 


mPC78L15 

NEC 


pA78L15AC 

Tl 


mA78L15C 

Tl 


TA78L015 

Toshiba 


TA78L015A 

Toshiba 


LM342-15 

National 


;rA78M15C 

Fairchild 


mA78M15M 

t Fairchild 


TDD1615 

in 


MC78M15C 

Motorola 


LM341-15 

National 


LM78M15 

National 


,iPC78M15 

NEC 


L194-15 

SGS 


SG140-15T 

t SiliconG 


S67815ACT 

SiliconG 


SG7815AT 

t SiliconG 


SG7815CT 

SiliconG 


S67815T 

t SiliconG 


;xA78M15C 

Tl 


mA78M15M 

tTI 


L131 

SGS 


L7815 

tSGS 


L7815C 

SGS 


SG7815ACR 

SiliconG 


SG7815AR 

t SiliconG 


S67815CR 

SiliconG 


SG7815R 

t SiliconG 


TA78015 

Toshiba 


UC781S 

t Uiltrodi 

(3711) 

UC7815A 

tUallrods 

(3711) 

UC78154C 

Uijtrods 

(3711) 

UC7815C 

llRltrods 

(3711) 

mA7815C 

Fairchild 


mA7815M 

t Fairchild 


LAS1515 

Lambda 


LAS15A15 

Lambda 


111140-15 

tMstorola 

(3531) 

1111340-1 5 

Mottmls 

(3531) 

PIC7815 

tMetorila 

(3531) 


(Continued) 







Device 

Source 


MC7815A 

tpotorola 

(Cont'd) 

(3531) 

MC7815AC 

MBtoroli 

(3531) 

MC7815C 

Mstanlt 

(3531) 

LM14P-15 

t National 


LM 140 A- 15 

t National 


LM340-15 

National 


LM340A-15 

National 


LM7815 

National 


SG140-15K 

t SiliconG 


SG140-15R 

t SiliconG 


SG7815ACK 

SiliconG 


S87815ACP 

SiliconG 


SG7815AK 

1 SiliconG 


SG7815CK 

SiliconG 


SG7815CP 

SiliconG 


SG7815K 

t SiliconG 


SG78R15 

SiliconG 


LM340-15 

Tl 


TL780-15C 

Tl 


^7815C 

Tl 


HA17815P 

Hitachi 


US1615 

Lambda 


LAS1615B 

Lambda 


L78S15 

tSGS 


L78S15C 

SGS 


CJSE001 

Solitron 


CJSE003 

Solitron 


CJSE005 

Solitron 


LAS1415 

Lambda 


US1415B 

Lambda 


MC78T15 

t Motorola 


MC78T15A 

t Motorola 


MC78T15AC 

Motorola 


MC78T15C 

Motorola 


SG 153-15 

t SiliconG 


SG253-15 

^liconG 


SG353-15 

SiliconG 


LAS1915 

Lambda 


US1915B 

Lambda 


LML138-15 

Micropac 


LML338-15 

Micropac 


42050-158 

Micropac 


MLM 196- 15 

Micropac 


MLM396-15 

Micropac 


42055-1516 

Micropac 


42050-168 

Micropac 


42055-1612 

Micropac 


MC78L18AC 

Motoroia 


MC78L18C 

Motorola 


TA78L018 

Toshiba 


TA78L018A 

Toshiba 


TDD 1618 

ITT 


MC78M18C 

Motorola 


mPC78M18 

NEC 


SG140-18T 

t SiliconG 


SG340-18T 

SiliconG 


SG7818ACT 

SiliconG 


SG7818AT 

t SiliconG 


SG7818CT 

SiliconG 


SG7818T 

t SiliconG 


mPC7818 

NEC 


STK522 

Sanyo 


STK542 

Sanyo 


L7818 

tSGS 


L7818C 

SGS 


SG7817AP 

t SiliconG 


SG7818ACP 

t SiliconG 


SG7818AP 

SiliconG 



(Continued) 
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LINEAR-Voltage Regulators (Cont’d) 



Device 

Source 


(Cont*d) 



(Cont’d) 

SG7818P 

SiliconG 


SFC2818 

Thomson-CSF 

mA7818C 

Fafl’child 


mA7818M 

t Fairchild 


HA17818P 

Hitachi 


LAS1518 

Lambda 


LH140-18 

tMatareia 

(3531) 

LM340-18 

Meterala 

(3531) 

IIIC7818 

fMatereta 

(3532) 

IIIC7818A 

t Meterala 

(3532) 

MCTSIUtC 

Meterala 

(3532) 

IIC7818C 

Matoreia 

(3532) 

SG140-18K 

SiliconG 


S6140-18R 

SiliconG 


SG340-18K 

SiliconG 


SG340-18R 

SiliconG 


SG7818ACK 

SiliconG 


SG7818ACP 

SiliconG 


Qcya-jaev 

SUfCcnG 


SG7818CK 

SiliconG 


SG7818CP 

SUiconG 


SG7818K 

t SiliconG 


SG78R18 

SiliconG 


)vA7818C 

Tl 


MC78T18 

t Motorola 


MC78T18C 

Motorola 


STK532 

Sanyo 


L7K18 

tSGS 


L78S18C 

SGS 


SG153-18 

t SiliconG 


SG253-18 

SiliconG 


SG353-18 

SiliconG 


42050.188 

Micropac 


42055-1812 

Micropac 


42055-1812 

Toshiba 


TA78L020 

Toshiba 


TA78L020A 

Toshiba 


MC78M20C 

Motorola 


SG140-20T 

t SiliconG 


SG340-20T 

SiliconG 


S67820ACT 

SHiconG 


SG7820AT 

t SiliconG 


SG7820CT 

SiliconG 


SG7820T 

t SiliconG 


mA78M20C 

Tl 


/<A78M20iyi 

tTI 


US1520 

Lambda 


SG140-20K 

t SiliconG 


SG140.20R 

t SiliconG 


SG240-20K 

SiliconG 


SG340-20P 

SiliconG 


S6340-20R 

SiliconG 


SG7820i( 

t SUiconG 


SG7820R 

t SiliconG 


SG78R20 

t SiliconG 


CJSE009 

Solitron 


CJSE011 

Solitron 


CJSE013 

Solitron 


42050-208 

Micropac 


42055-2010 

Micropac 


42050-224 

Micropac 


42055-2210 

Micropac 


MC78L24AC 

Motorola 


MC78L24C 

Motorola 


TA78L024 

Toshiba 


TA78L024A 

Toshiba 



(Continued) 


Output 

Output 




Voltage, V 

Current 

Device 

Source 

Line 



500 

/iA78M24C 

Fairchild 




mA78M24M 

t Fairchild 




TDD1624 

ITT 




MC78M24C 

Motorola 




mPC78M24 

NEC 




SG140-24T 

t SiliconG 




SG340-24T 

SiliconG 




SG7824ACT 

SiliconG 




SG7824AT 

t SiliconG 




SG7824CT 

SiliconG 




S67824T 

t SiliconG 




mA78M24C 

Tl 




frA78M24M 

tTI 



1000 

mPC7824 

NEC 




STK523 

Sanyo 




L7824 

tSGS 




L7824C 

SGS 




SG7824ACP 

SiliconG 




SG7824AP 

t SiliconG 




SG7824CP 

SiliconG 




SG7824P 

t SiliconG 




SFC2824 

Thomson-CSF | 


1500 

#rA7824C 

Fairchild 




^7824M 

t Fairchild 




US1524 

Lambda 




LM140-24 

fMalarela 

(3531) 



LM340-24 

Malorela 

(3531) 



MC7824 

fMetareb 

(3532) 



MC7824A 

t Meterala 

(3532) 



MC7024AC 

Moterola 

(3532) 



MC7824C 

Metorola 

(3532) 



SG140-24K 

SiliconG 




SG140-24R 

SiliconG 




SG340-24K 

SiliconG 




SG340-24P 

SiliconG 




SG340-24R 

SiliconG 




SG7824ACK 

SiliconG 




SG7824ACR 

SiliconG 




SG7824AK 

t SiliconG 




SG7824CK 

SiliconG 




SG7824CR 

SiliconG 




SG7824K 

t SiliconG 




SG78R24 

^liconG 




MA7824C 

Tl 



2000 

HA17824P 

Hitachi 




MC78T24 

t Motorola 




MC78T24C 

Motorola 




STK533 

Sanyo 




L78S24 

tSGS 




L78S24C 

SGS 



4000 

42050-244 

Micropac 



10000 

42055-2410 

Micropac 


26 

4000 

42050-264 

Micropac 



8000 

42055-2608 

Micropac 


28 

1500 

LAS1528 

Lambda 



4000 

42050-284 

Micropac 



8000 

42055-2808 

Micropac 


30 

4000 

42050-304 

Micropac 


31 

Shunt 

TAA550 

National 


32 

4000 

42050-324 

Micropac 


33 

Shunt 

TAA550 

National 


34 

4000 

42050-344 

Micropac 


35 

Shunt 

TAA550 

National 



cc 

< 

LU 

z 


t MiHtary Temperature Range ( - 55° to 125°C) 


* Typical Value 
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Master Selection Guide 


1C MASTER 


LINEAR-Voltage Regulators (Cont’d) 


Output 

Voltage, V 

Output 

Current 

Device 

Source 


Line 

Output Output 

Voltage, V Current 

Fixed, Negative 



5.2 1500 

2 

1000 

MC7902C 

Motorola 





1500 X 







2000 

^79E02 

t Fairchild 











3 

100 

MC79L03AC 

Motorola 


5 




MC79L03C 

Motorola 




5 

100 

MC79L05AC 

Motorola 



3000 



MC79L05C 

Motorola 






LM320L05 

National 



6 500 



LM79L05 

National 


10 




LM79L05A 

National 



1500 



MC79L05AC 

Tl 






MC79L05C 

Tl 





250 

LM320ML05 

National 



2000 


500 

f>A79M05C 

Fairchild 


15 




uA79M05M 

t Fairchild 



5000 



LM120H5 

t National 



7 5000 



LM320H5 

National 






LM320MP5 

National 



8 ^ 



LMTOMte 

National 


20 




SG120-05T 

tSiUconG 






Sfi220-05T 

SiliconG 






S63a)-05T 

SHIconG 






mA79M05C 

Tl 






frA7^|lll 

tTI 


25 

1000 


1000 

mPC7905 

NEC 






Sei120-05P 

t SiliconG 






SG220-05P 

SiliconG 






SG320-05P 

SiliconG 





1500 

mA7905C 

Fairchild 


30 




fiA7g05M 

t Fairchild 






LAS1805 

Lambda 






LAS1BA05 

Lambda 






K7905G 

■Morali 

(3531) 





LM126K5 

t National 


35 




LM320K5 

National 






LM320T5 

National 






LM7905 

National 






SG120-0SK 

t SiliconG 



5000 



SG220-05K 

SiliconG 


40 

9 1500 



SG220-05R 

SiliconG 



10 1500 



SG320-05K 

SiliconG 



5000 



SG320-05R 

SiliconG 






SG7905 

t SiliconG 






SG7905A 

t SiliconG 


45 




SG790SC 

SiliconG 






rJt7905C 

Tl 






T0C2905 

Thomson-CSF 





UG7905 

tUiltrtat 

(3711) 





UC790SA 

tUiitrtae 

(3711) 

50 




UC7g05AC 

Uaitreta 

(3711) 


200 



UC7905C 

Uillreta 

(3711) 




3000 

MC79052C 

Motorola 






LM145K5 

t National 






LM345K5 

National 


55 



5000 


Micropac 



500 

5.2 

500 

SG120-5 

t SiliconG 






SG220-5 

SiliconG 






SG320-5 

SliconG 





1000 

SG120-5 

t SiliconG 


60 





SiliconG 



1000 




SiliconG 





1500 

LAS18052 

Lambda 






aC7905 

Metnvli 

(3531) 





SG120-5 

SiliconG 


65 




SG220-5 

SiliconG 






SG220-5 

SiliconG 
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Device 

Source 


Line 



(Cont’d) 


SG320-5 

SiliconG 



SG320-5 

SiliconG 



SG7905 

t SiliconG 


70 

SG7905 

t SiliconG 



S67905 

SiliconG 



SG7905 

SiliconG 



AtA7952C 

Tl 



LM1A5K5 

t National 


75 

LM345K5 

National 



mA79M06C 

Tl 



jiA79M06M 

tTI 



US1806 

Lambda 



MC7906C 

Motoroit 

(3531) 

80 

mA7906C 

Tl 



CJSE018 

Solitron 



CJSE020 

Solitron 



42051-065 

Micropac 



42061-075 

Micropac 


85 

rrA7908M 

t Fairchild 



mA79M08C 

Fairchild 



SG120-08T 

t SiliconG 



SG320-08T 

SiliconG 



rtA79M08C 

Tl 


90 

^79M08M 

tTI 



mA7908C 

Fairchild 



LAS1808 

Lambda 



MC7908C 

iletereli 

(3531) 


riPC7908 

NEC 


95 

SG120-08K 

t SiliconG 



SG120-08R 

t SiliconG 



SG320-08K 

SiliconG 



SG320-08P 

SiliconG 



SG320-08R 

SiliconG 


100 

SG7908 

t SiliconG 



SG7908A 

t SiliconG 



SG7908AC 

SiliconG 



S67908C 

SiliconG 



;iA7908C 

Tl 


105 

42061-085 

Micropac 



42051-095 

Micropac 



LAS1810 

Lambda 



42051-105 

Micropac 



MC79L12AC 

Motorola 


110 

MC79L12C 

Motorola 



LM320L12 

National 



LM79L12 

National 



LM79L12A 

National 



MC79L12AC 

Tl 


115 

MC79L12C 

Tl 



LM120H12 

t National 



LM320H12 

National 



SG120-12T 

t SiliconG 



SG220-12T 

SiliconG 


120 

SG320-12T 

SiliconG 



;xA79M12C 

Fairchild 



;uA79M12M 

t Fairchild 



LM320MP12 

National 



LM79M12 

National 


125 

(iA79M12C 

Tl 



mA79M12M 

tTI 



LM120K12 

t National 



LM320K12 

National 



LM320T12 

National 


130 

MPC7912 

NEC 



SG12Q-12P 

t SiliconG 



SG220-12P 

SiliconG 



SG320-12P 

SiliconG 




(Continued) 
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LINEAR-Voltage Regulators (Cont’d) 


MASTER SELECTION GUIDE 


Fixed, Negative 



Device 

Source 


(Cont’d) 



(Cont'd) 

mA7912C 

Fairchild 


mA7912M 

t Fairchild 


LAS1812 

Lambda 


LAS18A12 

Lambda 


IIG7912AC 

Metereia 

(3531) 

RIG7912C 

■atenla 

(3531) 

LM7912 

National 


SG120-12K 

t SiliconG 


S6220-12K 

SiliconG 


S6220-12R 

SiliconG 


SG320-12K 

SiliconG 


SG320-12R 

SiticonG 


SG7912 

fSHiconG 


SG7912A 

t SiliconG 


SG7912AC 

SiliconG 


SG7912C 

SiliconG 


iiA7912C 

T! 


TDC2912 

Thomson-CSF 

UC7912 

tUaitrada 

(3711) 

UC7912A 

tUallraia 

(3711) 

UC79iaC 

Uattrada 

(3711) 

IIC7912C 

Uattrada 

(3711) 

42051-124 

Micropac 


42051-144 

Micropac 


MC79L15AC 

Motorola 


MC79L15C 

Motorola 


LM320L15 

National 


LM79L15 

National 


LM79L15A 

National 


MC79L15AC 

Tl 


MC79L15C 

Tl 


LM120H15 

t National 


LM320H15 

National 


SG120-15T 

t SiliconG 


S6220-15T 

SiliconG 


SG320-15T 

SiliconG 


LM320ML15 

National 


mA79M15C 

Fairchild 


mA79M15M 

t Fairchild 


LM320MP1S 

National 


LM79M15 

National 


fiA79M15C 

Tl 


mA79M15M 

tTI 


MC79L15A 

Motorola 


LM120K15 

t National 


LM320K15 

National 


LM320T15 

National 


,iPC7915 

NEC 


SG120-15R 

t SiliconG 


SG220-15R 

SiliconG 


S6320-15R 

SiliconG 


mA7915C 

Fairchild 


mA7915M 

t Fairchild 


LAS1815 

Lambda 


US18A13 

Lambda 


MC791SAC 

Metarita 

(3531) 

MC7915C 

Witireli 

(3531) 

LM791S 

National 


SG120-15K 

t SiliconG 


SG220-15K 

SiliconG 


SG220-15P 

SiliconG 


SG320-15K 

SiliconG 


SG320-15P 

SiliconG 


SG7915 

t SiliconG 


SG7915A 

fSHiconG 


SG7915AC 

SiKconG 


SG7915C 

SiliconG 



(Continued) 








(Cont'd) j 

j:A7915C 

Tl 

1 

TDC2915 

Thomson-CSF 

UC7915 

fUaHrsde 

(3711) 

HC7915A 

fOBltrede 

(3711) 

IIC7915AC 

UaHrodt 

(3711) 

UG7915C 

Ualtrade 

(3711) 

42051-154 

Micropac 


CJSE002 

Solitron 


CJSE004 

Solitron 


CJSE006 

Solitron 


«051-164 

Micropac 


MC79L18C 

Motorola 


SG120-18T 

t SiliconG 


SG3a>-18T 

SiliconG 


)iPC7918 

NEC 


US1818 

Lambda 


1IIG7918C 

HMreia 

(3532) 

MC79L18AC 

Motorola 


SG120-18K 

t SiliconG 


S6120-18R 

t SiliconG 


SG320-18K 

SiliconG 


SG320-18P 

SiliconG 


SG320-18R 

SiliconG 


SG7918 

t SiliconG 


SG7918A 

fSHiconG 


S67918AC 

SiliconG 


S67918C 

SiliconG 


M7918C 

Tl 


42051-184 

Micropac 


SG120-20T 

fSHiconG 


frA79M20C 

Tl 


mA79M20M 

f Tl 


US1820 

Lambda 


S6120-20K 

f SiliconG 


SG120-20R 

fSHiconG 


SG7920 

f SiliconG 


SG7920A 

f SiliconG 


S67920AC 

SiliconG 


SG7920C 

SiliconG 


CJSE010 

Solitron 


CJ^012 

Solitron 


CJSE014 

Solitron 


42051-204 

Micropac 


42051-223 

Micropac 


MC79L24AC 

Motorola 


MC79L24C 

Motorola 


^79M24C 

Tl 


mA79M24M 

tTI 


mPC7924 

NEC 


LAS1824 

Lambda 


■C7924C 

Metereli 

(3532) 

M7924C 

Tl 


42(S1-243 

Micropac 


42051-263 

Micropac 


US1828 

Lambda 


42051-283 

Micropac 


42051-303 

Micropac 


TAA550 

National 


42051-323 

Micropac 


TAA550 

National 


TAA550 

National 


42051-363 

Micropac 



t Military Temperature Range (-55° to 125°C) 


* Typical Value 

MN iiM iwncMit iifiuNii nn is previiti 


HllepiienM. 
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Master Selection Guide 


1C MASTER 


LINEAR-Voltage Regulators (Cont’d) 


CL 

< 

UJ 

z 


Output 

Output 




Voltage, V 

Current 

Device 

Source 

Line 



NaUMal (3540) 

LinearTech 

LinearTech 


126 

t National 

326 

National 


XR4195 

Exar 

MC1468 

Motorola 

MC1568 

t Motorola 

LM125 

t National 

LM325 

National 

RC4195 

Raytheon 

RM4195 

t Raytheon 

S&1468 

Silicons 

S61568 

t Silicons 

S64501 

Silicons 

TA7179 

Toshiba 

S61501A 

t Silicons 

SS2501A 

Silicons 

SG3501A 

Silicons 


Adjustable, Positive 


Arranged in sequence by Output Voltage-High, Output 
Current, and then Output Voltage-Low. 

Suffixes designating package styie differences are 
basicaily dropped in the Adjustable Voltage Regulator 
Section. Thus identical part numbers may be 
referenced more than once under different 
parameters. Consult manufacturers on availability of 
different grades. 



16 

1.3 

40 

ICL7663 

latarsll (3505) 

25 


4 

8000 

LAS39U 

Lambda 


20 

1.2 

10000 

LM196 

National 





LM396 

National 



2 

20 

LM300 

Intersil 





SG300 

Silicons 

30 




SFC2300 

Thomson-CSF 





National 


tKA (31 


t National 
National 


t Intersil 
t Silicons 
Silicons 
t Thomson-CSF 
Thomson-CSF 


Lambda 


Tl 

S6S 


Lambda 

Lambda 


Lambda 


Fairchild 

Intersil 


Device 

Source 

TL317 

Tl 

LM150 

t LinearTech 

LM150A 

t LinearTech 

LM350 

LinearTech 

LM350A 

LinearTech 

LM150 

tMatorala (3532) 

LII250 

Matarala (3532) 

LM350 

HateroU (3532) 

LM150 

t National 

LM250 

National 

LM350 

National 

SG150 

t Silicons 

SG150A 

Silicons 

SG250 

Silicons 

SG250A 

silicons 

SS350 

Silicons 

SG350A 

Silicons 

LM350 

Tl 

UC150 

tUaitrada (3711) 

UC250 

Uallradt (3711) 

UC350 

Ualtrada (3711) 

LM138 

t LinearTech 

LM338 

LinearTech 

LT138A 

t LinearTech 

LT338A 

LinearTech 

LM138 

t National 

LM23S 

National 

LM338 

National 

MC1469 Malorala (3532) 

MC1469 Motorola 

TA7089 

Toshiba 

LLM350 

Lambda 

LLM338 

Lambda 

(M308SA 

(3602) 

mA431 

Fairchild 

TL431C 

Mataraia (3535) 

TL431M 

tMatarala (3535) 

TL431C 

Tl 

TL431M 

tTI 

TDA200 

Thomson-CSF 

LMIITL 

tMaterala (3532) 

UI217L 

Matarala (3532) 

LN317L 

Matarala (3532) 

LM317L 

National 

SS117 

t Silicons 

SG217 

Silicons 

SG317 

Silicons 

TL117L 

tTI 

pA117 

t Fairchild 

mA217 

Fairchild 

J.A317 

Fairchild 

LLM317 

Lambda 

LM117 

t LinearTech 

LM317 

LinearTech 

LT117A 

t LinearTech 

LT317A 

LinearTech 

MCELM117 

MCE 

MCELM217 

MCE 

MCELM317 

MCE 

LM117 

tMatorala (3532) 

LM217 

Matprate (3532) 

LM317 

Matarala (3532) 

LM117 

t National 

LM217 

National 

LM317 

National 

SG117 

t Silicons 

SS217 

Silicons 

SG317 . 

Silicons 

LM217 

Tl 

LM317 

Tl 


(Continued) 


t Military Temperature Range (-55° to 125° 
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* Typical Value 
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LINEAR-Voltage Regulators (Cont’d) 


MASTER SELECTION GUIDE 


Output Voltage Output 

Hi Low Current 


Adjustable, Positive 


37 1.2 1500 


Output Voltage 
Line Hi 



mA723C 

mA723M 

mA723 

MCI 723 

MC1723C 

LM723 

LM723C 

RC723 

RM723 

CA723 

CA723C 

SA723C 

mA723 

>iA723C 

SG723 

SG723G 

mA723C 

mA723M 

SFC2723C 

SFC2723EC 


LM117M 

LM217M 

LM317M 

MC1569 


MC1569 


(Cont’d) 

(Cont’d) 
t Thomson-CSF 
t Thomson-CSF 

tUiitrote (3711) 

Uaitreds (3711) 

Uaitroda (3711) 5 J 24 

Fairchild 
t Fairchild 
Intersil 

tMatareli (3532) 

Motorala (3532) 10 

t National 
National 
Raytheon 
t Raytheon 

tRCA (3602) 15 

RCA (3602) 

Signetics 
t Signetics 

SiQr»€uCo 

t SiliconG 20 

SiliconG 
Tl 
tTI 

t Thomson-CSF 
Thomson-CSF 25 

fMatorala (3532) 

Motorola (3532) 

Matoroli (3532) 

tltoHifato (3532) 

t Motorola 30 

Fairchild 
National 


100 

MC1466 

Motorola 


MC15666 

t Motorola 


Adjustable, Negative 



SG35^ SiliconG 

US1000 Lamtxia 

US723 Lambda 


Lambda 
t Fairchild 
t National 
National 
t SiliconG 
SiliconG 
t Thomson-CSF 
Thomson-CSF 


Fairchild 

National 

SiliconG 

Thomson-CSF 


t SiliconG 
Silicons 


Lambda 

Lambda 


Solitron 

Solitron 





LM117HV 

t LinearTech 

LM317HV 

LinearTech 

LT17AHV 

t LinearTech 

LT317AHV 

LinearTech 

LM117AHV 

t LinearTech 

LM317AHV 

LinearTech 

LT117AHV 

t LinearTech 

L146 

SGS 

TDB1146 

Thomson-CSF 




ICL7664 

Intersil (3505) 

«iA79HG 

Fairchild 

LH0076 

t National 

LH0076C 

National 

LM304 

National 

mPC142 

NEC 

SG304 

SiliconG 

SFC2304 

Thomson-CSF 

rrA79MG 

Fairchild 

;.A79G 

Fairchild 

LAS18U 

Lambda 

MC1463G 

Motorola (3532) 

TA7085A 

Toshiba 

MCI 5638 

Motorola (3532) 

MC1463R 

Motorola (3532) 

LM137 

t LinearTech 

LM337 

LinearTech 

LT137A 

t LinearTech 

LT337A 

LinearTech 

LM137 

t Motorola (3532) 

LM137M 

Motn'ola (3532) 

LM237 

Motorola (3532) 

LM237H 

Motorola (3532) 

LM337 

Motorala (3532) 

LM337M 

Motorola (3532) 

MCELM137 

MCE 

MCELM237 

MCE 

MCELM337 

MCE 

LM137 

t National 

LM237 

National 

LM337 

National 

LT137A 

t National 

LT337A 

National 

SG137 

t SiliconG 

SG237 

SiliconG 

SG337 

SiliconG 

LM137 

tTI 

LM237 

Tl 

LM337 

Tl 

UC137 

tUoltrodo (3711) 

UC237 

Unitroda (3711) 

UC337 

Ualtrods (3711) 

MC1536R 

t Motorola 

LM104 

t National 

LM204 

National 

SG204 

SiliconG 

SG304 

SiliconG 

SFC2204 

Thomson-CSF 

SGC2104 

t Thomson-CSF 

LM137HV 

t LinearTech 

LM337HV 

LinearTech 

LT137AHV 

t LinearTech 

LT337AHV 

LinearTech 

LM137HV 

t LinearTech 

LM337HV 

LinearTech 

LT137AHV 

t LinearTech 

LT337AHV 

LinearTech 

CJCA002 

Solitron 

CJCA008 

Solitron 

LM337L 

National 

LM137 

t National 


(Continued) 


DC 

< 

LU 
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t Military Temperature Range ( - 55° to 125°C) 


® 1C MASTER 1984 


* Typical Value 
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Master Selection Guide 


1C MASTER 


LINEAR-Voltage Regulators (Cont’d) 


Output Vottagt 

Hi Low 

Output 

Currant 

Devica 

Sourca 


Line 

OutputVoltagt Output 

Hi Low Currant 

Adjustable, Negative 

(Cont’d) 


Switching Regulator Circuits 

57 1.2 

1500 



(Cont’d) 





LM237 

National 






LM337 

National 






UC137 

t Unitrode 






UC237 

Unitrode 






UC337 

Unitrode 


5 


Adjustable, Dual 




± 15.5 ± 14.5 

100 

MC1468 

Motorola 






MC1568 

t Motorola 




+ 20 ±8 

100 

MC1468 

Motorola 






MC1S68 

t Motorola 






SG1468 

SHiconG 


10 




SG1568 

tSiliconG 




±14.5 

100 

SG1468T 

SiliconG 






SG1568T 

fSiliconG 




+ 28 ±10 

100 

SG1502 

t SiliconG 






SG2S02 

SHiconG 


15 




SG3502 

SiliconG 






SG4501 

SiliconG 




±42 ±0.01 

100 

XR4194M 

tExar 





200 

MCE4194 

MCE 






RC4194 

Raytheon 


20 




RM4194 

t Raytheon 






S64194 

t SiliconG 






SG4194C 

SiliconG 




Switching Regulators 




Switcliing Regulator Circutts 


Aseaoi 

AMD 

(3315) 





XR1524 

tExar 

(3331) 

25 




XR1525A 

tExar 

(3381) 





XI1527A 

tExar 

(3381) 





XR2230 

Exar 






XR2235 

Exar 






XR2S24 

Exar 

(3381) 

30 




XII252SA 

Exar 

(3381) 





XII2S27A 

Exar 

(3381) 





XR3524 

Exar 

(3381) 





XR3S2U 

Exar 

(3381) 





XII3S27A 

Exar 

(3381) 

35 




XMM 

Exm^ 

(3380) 





XM95 

Exa- 

(3380) 


- - 



SH160SA 

FairchHd 






mA494 

Fairchild 






mA494M 

t Fairchild 


40 




iulA78S40 

Fairchild 






mA78S40M 

t Fairchild 






ZN1060E 

t Ferranti 






ZN1066E 

Ferranti 






ZN1066J 

t Ferranti 


45 




MB3759 

Fujitsu 






MB3760 

Fujitsu 






LAS3800 

Lambda 






LAS3820 

Lambda 






US3840 

Lambda 


50 




LAS8300 

Lambda 






LAS6300L 

Lambda 






LAS6301 

Lambda 






LAS6302 

Lambda 






LAS6330 

Lambda 


55 




LAS6331 

Lambda 






LAS6332 

Lambda 






UC33063 

Solarala 

(3533) 





aC34060 

Seterala 

(3533) 





aC34063 

Metarala 

(3533) 

60 




aC3420 

Malerels 

(3533) 





IIC3S060 

Matsrala 

(3533) 





aC35063 

tMolerala 

(3533) 






(Continued) 
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Davica 

Sowca 

LiiM 

NC3520 

(Cont'd) 
tSetarala (3533) 


S81S25A 

tMatareta (3533) 

65 

881528 

Meterels (3533) 


S81527A 

tMtterMa (3533) 


S62525A 

Mriarala (3533) 


882528 

IMerMa (3533) 


882527A 

Matartla (3533) 

70 

883525A 

Metarala (3533) 


883528 

Malarsia (3533) 


883527A 

Metarala (3533) 


TL494G 

Matarala (3533) 


TL494S 

tMstarals (3533) 

75 

TL4»C 

Matarals (3533) 


TL485M 

tMatarals (3533) 


uA78540 

Motorola 


LH1605 

t National 


LH1605C 

National 

80 

LM1524 

t National 


LM2524 

National 


LM3524 

National 


IIC4191 

Raytbaaa (3588) 


RC4192 

Rsylfesaa (3588) 

85 

IR4193 

Raythaan 


RM4191 

(3578.3588) 
t Raytheon 


RM4192 

t Raytheon 


RM4193 

Raytheon 


CA1524 

tIKA (3802) 

90 

(»2524 

RCA (3802) 


IM3524 

RCA (3802) 


TDA4600-2 

Siemens 


TDA4700 

Siemens 


TDA4700A 

Siemens 

95 

TDA4718 

Siemens 


T0A4718A 

Siemens 


IIE5580 

SlfMHca (3852) 


NE^I 

Signetics 


8E5580 

tSIpNtlCS 



(528.3652) 

100 

SE5S61 

t Signetics 


883524 

SliMtIcs (3661) 


SG1524 

t SHiconG 


SG152SA 

tSIiconG 


SG1526 

tSiliconG 

105 

SG1527A 

t SiliconG 


S62524 

SiliconG 


S62525A 

SiliconG 


S62526 

SiliconG 


SG2527A 

SHiconG 

110 

SG3524 

SiliconG 


SG3525A 

SHiconG 


SG3S26 

SiliconG 


SG3527 

SiliconG 


SG3527A 

SiliconG 

115 

PWM125A 

tSIHcaaix (3081) 


nnii25c 

SHtoaalx (3081) 


PWM127 

SIHcaalx (3081) 


PWM127A 

tSIlicaalx (3081) 


PWM127C 

SIHcaalx (3081) 

120 

PWM25A 

t SIHcaalx (3081) 


PWS25C 

SIHcaalx (3081) 


nmn 

t SIHcaalx (3081) 


PWM27C 

SIHcaalx (3081) 


ULN-8126 

Sprague 

125 

ULN-8160 

Sprague 


ULN-8161 

Sprague 


ULQ-8126 

Sprague 


ULS-8126 

t Sprague 


ULS-8160 

t Sprague 

130 

MC34060 

Tl 


SG1524 

tTI 



(Continued) 
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MASTER SELECTION GUIDE 


LINEAR-Voltage Regulators (Cont’d) 


Output Voltage Output 

Hi Low Current 

Device 

Source 


Line 

Output Voltage 

Hi 

Low 

Output 

Current 

Device 

Source 


Line 

Switching Regulators 


(Cont’d) 

■ 

Switching Regulator Circuits 




(Cont’d) 






■ 




UC3840 

Unitrode 



Switching Regulator Circuits 



(Cont’d) 

■ 




UC3842 

Unitrode 


70 


SG2524 

Tl 


■ 




UC493A 

t Ualtrodi 

(3709) 



SG3524 

Tl 


■ 




UC493AC 

UbIItoiIi 

(3709) 



SG3525A 

Tl 


■ 




UC494A 

t Ualtrodi 

(3709) 



SG3527A 

Tl 


■ 




UC494AG 

Ualtroda 

(3t09) 



TL493C 

Tl 


B 




UC495 

Ualtrodi 

(3709) 

75 


TL494C 

Tl 






UC495A 

t Ualtrodi 

(3709) 



TL494M 

tTI 






UC495ltC 

Ualtrodi 

(3709) 



TL495C 

Tl 






UC495B 

t Ualtroda 

(3709) 



TL497AC 

Tl 






UC495BC 

Ualtrodi 

(3709) 



TL497AM 

tTI 


10 





* 




TL593C 

Tl 

(541) 










TL594C 

Tl 

(541) 










TL594M 

tn 

(541) 










TL595C 

Tl 











TEA1001 

Thomson-CSF 

15 









UAA4001 

Thomson-CSF 










UAA4003 

Thomson-CSF 










UAA4006 

Thomson-CSF 










P1C600 

Unitrode 











PIC601 

Unitrode 


20 









P1C602 

Unitrode 











PIC610 

Unitrode 











P1C611 

Unitrode 











PIC612 

Unitrode 











P1C625 

Unitrode 


25 









PIC626 

Unitrode 











P1C627 

Unitrode 











PiC635 

Unitrode 











P1C636 

Unitrode 











PIC637 

Unifrode 


30 









P1C645 

Unitrode 











PIC646 

Unitrode 











P1C647 

Unitrode 











PIC655 

Unitrode 











PIC656 

Unitrode 


35 









PIC657 

Unitrode 











PIC660 

Unitrode 











PiC661 

Unitrode 











PIC662 

Unitrode 











PIC670 

Unitrode 


40 









PIC671 

Unitrode 











PIC672 

Unitrode 











PIC730 

Unitrode 











PIC740 

Unitrode 











PIC800 

Unitrode 


45 









PIC801 

Unitrode 











P1C810 

Unitrode 











PIC811 

Unitrode 











UC1S24 

Uaitrode 

(3709) 










UC1S24A 

Uiltrode 












(37013709) 

50 









UC1S25A 

Uiitrsde 

(3709) 










UC1526 

Uiltrode 

(3709) 










UC1527A 

Uiltredi 

(3709) 










UG1535 

HnitmHff. 











UC1840 

Uiitrodi 

(3709) 

55 









UC1842 

tUiltrodi 

(3709) 










UC2524 

Unitrode 











UC2524A 

Unitrode 











UC2525A 

Unitrode 











UC2526 

Unitrode 


60 









UC2527A 

Unitrode 











UC2840 

Unitrode 











UC2842 

Unitrode 











UC3524 

Unitrode 











UC3524A 

Unitrode 


65 









UC3525A 

Unitrode 











UC3526 

Unitrode 











UC3527A 

Unitrode 












(Continued) 
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Master Selection Guide 


1C MASTER 


LINEAR-Other Devices 


QC 

< 

UJ 

z 


Function Device 

Source 

Other Linear Devices 

AC Amplifier, Quad, Single Supply 


CA3048 

tRCA 

AC Detector (Detects presence or absence of arc signals, 
includes adjustable threshold and time delay.) 

mo 

Intech 

AC Motor Speed Control 


TDA1285 

Motorola 

AC Phase Control 


TEA1087 

Telef unken 

Dili 

Telefunken 

Active Filter, Resistor Programmable 


R5621 

Reticon 

R5622 

Reticon 

Active Filter, Universal 


R5620 

Reticon 

1 Active Filters (See also Linear - Telecommunications 

Circuits) ATF76 

Barr-Bmn 


(2B52) 

UAF11 

BHT-Bmn 


(2852) 

UAF11H 

tBarr-Brwn 


(2852) 

UAF21 

Berr-Brewi 


(2852) 

tMF21N 

t Bwr-Brewi 


(2852) 

IMF31 

Berr-Brnm 


(2852) 

(MF41 

Barr-Brwm 


(2852) 

CH1290 

Cermetek 

CH1295 

Cermetek 

CH1296 

Cermetek 

FLT-U2 

OaM (2885) 

aT-U2H 

DiM (2885) 

AFtOO 

t National 

AF150 ' 

National 

AF151 

National 

MF10 

National 

MF4 

Natlwil (3541) 

MF5 

National 

MF6 

National 

R5621 

Reticon 

R5622 

Reticon 

1 ADC Subsystem, 5 1/2 Digit. Quad Slope Integrating 

AD7555 

AD (2838) 

Air Flow Sensor 


SG3509 

SiliconG 

Air-Core Meter Driver 


LM1819 

National 

1 Alarm Circuit (Single chip detector/alarm system) 

CA3164E 

RCA (3804) 

Alarm Circuits, Temperature 


3030 

Intech 

1 Alarm Circuits, Tone Alarm (Comparator with AC output) 

1 3010 

Intech 1 

1 Alarm Circuits, Tri-state Alert/Alarm (LED Driver) 

1 3(^ 

Intech 

1 Analog Memory, Triple (three analog outputs which can be 

stepped up or down) 


S175 

Siemens 

1 Analog Multiplexer. 16-Bit, ParalM-ln, Serial Out 

1 CCD16MUX 

MicroTech | 

1 Analog Multiplexer, 16-Bit, Serial-In, Parallel-Out 

1 CCD16DMUX 

MicroTech | 


Analog Shift Register (Bucket Brigade Device) Dual 512 
stage, acts as a variable delay line in the audio frequency 
range) MNSOOI Panasonic 40 

MN3010 Panasonic 

Analog Shift Register (Bucket Brigade Device) (Dual 64 
stage, acts as a variable delay line in the audio range) 

MM3003 PiMSWlc (3559) 

Analog Shift Register (Bucket Brigade Device, 1024 stage) 
MII3007 PansMie (3559) 

MN3204 Panasonic 

MN3207 Panasonic 45 

Analog Shift Register (Bucket Brigade Device, 128 Stage) 
MN3006 Panasonic 

Analog Shift Register (Bucket Brigade Device, 2048 stage) 

liN3008 PiMSWlc (3559) 

Analog Shift Register (Bucket Brigade Device, 256 Stage) 

IIN3009 PMiswIc (3559) 

Analog Shift Register (Bucket Brigade Device, 3328 stage) 

IIII3011 Paiiswilt (3559) 

Analog Shift Register (Bucket Brigade Device) (3,5,190 
stages) IIII3012 Pwiswlc (3559) 50 

Analog Shift Register (Bucket Brigade Device, 4096 stage) 

IIII3005 PiMSWlc (3559) 

Analog Shift Register (Bucket Brigade Device, 512 stage) 

IIN3002 PiHSWic (3559) 

IIII3004 PiHsnIc (3559) 

TDA1022 Signetics 

Analog Shift Register Clock Generator/Driver 
MN3101 Panasonic 55 

Analog Shift Register (Quad 64 stage) 

CCD64 MicroTech 

"•5 Analog Shift Register ( 185 stage, 190x2 stage) 

S10110 AMI 

Analog Shift Register (256 stage) 

CCD2S6SERP MicroTech 

^ CCD256SPS MicroTech 

^ Analog Signal Processor - contains two trahsconductance 
amplifiers, two current-mode switches, output voltage 
tNjffer ampUfier, and precision comparator 


GAP-01A 

GAP-01B 

GAP-01E 

GAP-01F 

PMI 

tPMi 

PMI 

PMI 

Attenuator AN829 

Panasonic 

1 Attenuator, Dual 

1 AN829S 

Panasonic 

1 Attenuator, 3 1/2-Digit BCD, digitally controlled 

A07525K 

AD 

AD7525T 

tAD 

MP7525B 

MicroPwr 

MP7525K 

MicroPwr 

MP7525T 

MicroPwr 

1 Automotive Lamp Monitor 

ULN-2435A 

Sprague 

ULN-2445A 

Sprague 

ULN-2455A 

Sprague 

1 Balanced Mixer 

i TL442M 

Tl 

Balanced Modulator/Demodulator 

AD630 

AD (3381) 

MC1496 

Motorola 

MC1596 

t Motorola 

LM1496 

National 

LM1596 

t National 

AN610 

Panasonic 

AN612 

Panasonic 

SL640C 

Plessey 

SL641C 

Plessey 

LS025 

SGS 

(Continued) 


Function Device 

Source 

Balanced Moduiator/Demoduiator 

(Cont'd) 

S042 

Semens 

MC1496 

Sgnetics 

MC1596 

t Signetics 

TCA240 

Signetics 

TDA0820T 

Signetics 

SG1496 

SiliconG 

SG1596 

SiliconG 

TA7320 

Toshiba 

1 Blowout Resistant T ransistor (simulates 40 V transistor 

with special protection) 


LM195 

t National 

LM295 

National 

LM395 

National 

Comparator, Cache Address 


11182150-4 

Tl (4222) 

TIIS2150-5 

Tl (4222) 

TIIS2150-7 

Tl (4222) 

TIIIIS2150-9 


1 Comparator, Drives Lamps, Relays or Logic Loads 

4082/03 

BiiT-Bmni 


(2852) 

1 Comparator, Window (Internally set limits) 

MK104 

AnalogSys 

4115/04 

Bnr-Bmm 


(2852) 

1 Comparators, Programmable with Memory (High/Low i 

Comparator) CA3098 

t RCA (3599) 

U3099 

t RCA (3599) 

1 Constant Current Source, 1 fiA to 10 mA 

LM134 

t National 

LM234 

National 

LM334 

National 

1 Control Circuit for Switched-Mode Power Supply 

1 TEA1039 

Signetics | 

1 Coordinate Converter (polar to cartesian) 

5090A 

OEI 

CRT Geometry/Focus Corrector 


C310 

Intronics 

C311 

Intronk^ 

C312 

Intronics 

C410 

t Intronics 

C411 

t Intronics 

CRT Vertical Countdown 


SN76S66 

Tl 

Current Mirror, Adjustable Ratio NPN 


TL010 

Tl 

Current Sensing Latch 


SG1549 

t SiliconG 

SG2549 

SiliconG 

SG3549 

SiliconG 

Current Sensing Latch, Triple 


HA-23551 

t Harris 

Current Source, Programmable 


MJ335 

AnalogSys 

Current Source, 4-Bit 


9650 

Fairchild 

Current-Mode PWM Controller 


UC1846 

t UiItTMle (3709) 

UC1847 

t Uiltrede (3709) 

UC2846 

Unitrode 

UC2847 

Unitrode 

UC3846 

Unitrode 

UC3847 

Unitrode 

1 Data Acquisition Controller for A/D Converter (ASCII 

1 Output) CY600 

Cybernetic 

Data Acquisition System, front end. Multiplexer, 
instrumentation amp (digitally programmable) and 

sample/hold HIS9(M1-2 

t Harris (2975) 

HI5900-5 

Harris (2975) 


t Military Temperature Range (-55- to 125"C) 


3232 


* Typical Value 
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MASTER SELECTION GUIDE 


LINE AR-Other Devices (Cont’d) 


Function Device 

Source 

Other Linear Devices 

(Cont’d) 

Data Acquisition System front end. 16 
pseudo-difierential/singie ended input channels. 

HI5901-2 

t Harris (2977) 

Hi5901-5 

. Harris (2977) 

1 Data Acquisition System, 6 Channel, Sample/Hold, Pulse I 

1 Width Output mA9708 

Fairchild | 

1 Data Acquisition System, 8 Channel Differential, I 

Sample/Hold, 12-Bit Conversion 


HPAS-8MC 

DaM (2861) 

HIMS-8MM 

t DatsI (2861) 

Data Acquisition System, 8 Channel Differential, 16 

Channel Single Ended, Sample/Hdfd, 12-Bit Conversion (2 

device set) AD363K 

AD 

AD363S 

tAD 

(lB364j 

AD (2846) 

AD364K 

AD (2846) 

AD364S 

t AD (2846) 

Ad364T 

tAD (2846) 

1 Data Acquisition System, 8 Channel (expandable), I 

Sample/Hold, 8-Bit Conversion 


MN7120 

MIeroNst (3042) 

MN7120H 

tMlersNat (3042) 

1 Data Acquisition System, 8 Channel, Sample/Hold, 12-Bit I 

A/D HN7140 

HlereNst (3042) 

MN7140H 

tMiersM (3042) 

1 Data Acquisition System, 8 Channel, 8-Bit Conversion I 

ADC0808 

National 

ADC0809 

National 

1 Data Acquisition System, 8 Channel, 8-Bit Conversion, I 

Microprocessor Compatible 


AD7S81A 

AD (2838) 

A07881B 

AD (2838) 

A07581C 

AO (2838) 

AD7581J 

AO (2838) 

AD7581K 

AO (2838) 

AD7S81L 

AD (28^8) 

MP75815 

t MicroPwr 

MP7581A 

MlsroParr (3046) 

MP7581B 

MlcrePwr (3046) 

MP7581C 

■leraPwr (3046) 

IIP7581J 

WeraPwr (3046) 

MP7881I( 

MleraPwr (3046) 

MP7581L 

WcraPwr (3046) 

MP7581T 

tHIcraPw- (3048) 

IIP7S81I) 

t MicroPwr (3046) 

SI520 

Silicdaix (3083) 

TL520 

Tl 

Data Acquisition System, 8-Channe|, 12-Bit A/D Converter 
with Reference, Clock, Three-State Outputs, 

Microprocessor Interface 


HSP410J 

HyhrldSrs (2981) 

HSM10K 

HyferiiSys (2981) 

HS9410S/B 

tH^MSys (2981) 

HS9410T 

tHybriiSys (2981) 

Data Acquisition System, 12 Bit 


MN7150 

MIeroNst (3042) 

i Data Acquisition System, 16 Channel or 8 Channel I 

Differential, 12-Bit A/D 


AD362K 

AO 

AP362S 

tAD 

SDM8S4 

Borr-Browa 


(2849) 

3811856 

Bnr-Browa 

(2849) 

SDM8S6J 

Birr-Brswi 


(2849) 

SDNSSSR 

BHT-Brawa 


(2849) 

SDM857 

Barr-8rswa 


(2849) 

(Continued) 


Function Device 

Source 

1 Data Acquisition %stem, 16 Channel or 8 Channel 

Differential, 12-Bit A/D 

(Cont'd) 

SDM858 

Barr-Brewa 


(2849) 

1 Data Acquisition System, 16 Channel, Sample/Hold, 12-Bit 

Conversion |IDAS-16MC 

Batai (2861) 

HDAS-16MM 

t DaM (2861) 

1 Data Acquisition System, 16 Channel 8-Bit Conversion 

DAS-952R 

Datal (2865) 

A0C0816C 

National 

APC0817C 

t National 

Data Acquisition System, 16 Element or 8 Channel 

Differential, Sampie/Hold, 12-Bit Conversion 

1 DAS5712 

Intech . 

Data Acquisition System, 16 Element or 8 Channel 

Differential, Sample/Hold, 14-Bit Conversion 

1 DAS5714 

Intech 

Data Acquisition System, 16 Element or 8 Channel 

Differential, ^ple/Hold, 16-Blt Conversion 

DAS5716 

Intech 

Dstd 3cpar3iCr/Mcdifidd Fr6Qu@nC 

y ModiHotiAn PnAAdor 

TMD2010 

Telmos 

1 DC to DC Converter: See Regulators, Switching, under 

Linear - Voltage Regulators. 


DC to DC Converter (12V to 5V) 


A970 

t Intech 

DC to DC Converter (15V to 5V) 


A3069 

Intech 

1 DC to DC Converter ( ± 5-16V to dual outputs) 

1 722 

Burr-Brown 

1 DC to DC Converter (±5- 16V to four outputs) 

1 724 

Burr-Brown | 

1 Deglitcher (suppresses transients at outputs of D/A) 1 

4902 

TeledyneP 

4902-83 

TeledyneP 

1 Digital Gain Set, for setting gain of op-amps 

LF13006 

Natteasl (3538) 

LF13007 

NaHoaal (3538) 

I Divider (See also Multipiiers/Dividers below.) I 

AD535J 

AO 

AD535K 

AD 

Qiviqo 

Barr-Brown 


(2852) 

1 Driver, Control Circuit for Fast Switching T ransistors 

1 UAA4002 

Thomson-CSF 

1 DVM Circuits-See Interface-Analog to Digital Converters, 

1 also Digital-Special 


1 Electronic Switching Circuit (for ignitions) 

CA3165 

jiCA (3602) 

Electro-Optic Driver/Modulator 


MU115 

AnalogSys 

Fiber Optic Data Link 


3712T/R 

Burr-Brown 

3713T/R 

Burr-Brown 

3714T 

Burr-Brown 

Fiber Optic Data Link Controiier 


SN76333 

Tl 

SN76334 

Tl 

Fiber Optic Detector/Preamplifier 


TIED460 

Tl 

TiED461 

Tl 

TIED462 

Tl 

TtED463 

Tl 

Fiber Optic Emitter 


F0E380B-1 

National 

FQE3806-2 

National 


Function Device 

Source 

Line 

Fiber Optic Receiver 



F0R110 

. Burr-Brown 


F0R120 

Burr-Brown 

85 

F0R100B 

National 


F0R261F-1 

National 


F0R261F-2 

National 


F0R361B 

National 


Fiber Optic T ransmitter 



F0T110 

Burr-Brown 

90 

F0T114 

Burr-Brown 


F0T114-1R 

Burr-Brown 


F0T120 

Burr-Brown 


F0T180B 

National 


Flasher (LED) LM3909 

National 

95 

Fluid Detector (oscillator, balance detector) 


CS166 

Cherry 


LM1830 

National 


ULN-2429A 

Sprague 


Frequency Switch, Programmable 



MC3344 

Motorola 


Frequency to Voltage/Voltage to Frequency Converter 


VFC32 

Rgir.nrn^ 



(2849.2853) 

100 

VFC3205 

t Burr-Brown 


VFC320B 

Barr-Brewa 

(2849) 


VFC320S 

t Barr-Brown 



(2849) 


VFC32M 

t Barr-Brown 

(2849.2853) 


VFC42 

Barr-Brown 



(2849) 

105 

VFC42M 

t Barr-Brown 

(2849) 


yFC52 

Bnrr-Brown 

(2849) 


VFC52M 

t Barr-Brown 



(2849) 


yFC62 

Bnrr-Brown 

(2849) 


VFC62B 

Barr-Brown 



(2849) 

110 

VFC62C 

Bnrr-Brown 



(2849) 


VFC62S 

t Bnrr-Brown 

(2849) 


VFQ-1C 

DaM (2865) 


VFQ-3C 

DaM (2865) 


XR4151C 

Exar (3385) 

115 

XR41S1M 

t Exar (3385) 


A8400 

intech 


A8402 

Intech 


A84P4 

Intech 


MPVFC32B 

MicroPwr 

120 

MPVFC32K 

MicroPwr 


MPVFC32S 

MicroPwr 


LM131 

t National 


LM131A 

t National 


LM231 

National 

125 

LM231A 

National 


LM331 

National 


LM331A 

National 


RC4151 

Raytheon 


RC4152 

Raytheon 

130 

RC4153 

Raytheon 


RM4151 

t Raytheon 


RM4152 

t Raytheon 


RM4153 

t Raytheon 


47M) 

TeledyneP 

135 

4781 

TeledyneP 


4782 

TeledyneP 


9400 

TeledyneS 

(Continued) 



(T 

< 

LU 

z 


t Military Temperature Range (-55° to 125°C) 
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BiM face hiiicates iMItiml iata Is pravIM aa tia paga aotai. 
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1C MASTER 


LINEAR-Other Devices (Cont’d) 


cc 

< 

111 

z 


Functloii Device 

Source 

Other Linear Devices 

(Cont’d) 

Frequency to VoltageA^dtage to Frequency Converter 

(Cont'd) 

9401 

TeledyneS 

9402 

TeledyneS 

Frequency/Tone Operated Devices-See 
Linnr-Telecommunication Circuits 

Frequency-to-Voltage Converter (precision) 

CS2907 

Cherry 

CS2917 

Cherry 

LM2907 

National 

LM2917 

National 

L290 

SGS 

L291 

SGS 

L292 

SGS 

L293 

SGS 

4736 

TeledyneP 

1 Function Generator, D/A Controller 1 

1 CY360 

Cybernetic | 

Hall Effect Devices (sense magnetic field) See also 

Digital-Other Digital Devices 

0II683S 

PniSHlc (3558) 

DN6837 

Pmsaalc (3558) 

DN83S 

PiMiNlc (3558) 

UGN-3013T 

Sprague 

UGN-3019 

Sprague 

UGN-3030 

Sprague 

UGN-3040T 

Sprague 

U6N-3220S 

Sprague 

UGN-3501 

Sprague 

UGN-3604M 

Sprague 

UGN-3605M 

Sprague 

UGS-3019 

t Sprague 

UGS-3030 

t Sprague 

TLireC 

Tl 

TL173C 

Tl 

f Image Area Sensor, Linear Self-Scanning I 

RA100X100 

Reticon 

RA128X128A 

Reticon 

RA 14X41 

Reticon 

RA256X256 

Reticon 

RL1024SFX 

Reticon 

RL128SFX 

Reticon 

RL512SFX 

Reticon 

Image Rotator 612SA 

OEi 

1 Image Sensor, Area, 525-Line US TV Compatible I 

1 TC201 

Ti 

1 Image Sensor, Area, 625-Line European TV Compatible I 

1 TC202 

Tl 

1 Image Sensor, CC Photodiode I 

CCPD128X2 

Reticon 

CCPD128X4 

Reticon 

CCPD 128x8 

Reticon 

1 Image Sensor, Circular, Self Scanning I 

R064 

Reticon 

R0720B 

Reticon 

i Image Sensor, Linear Self Scanning I 

CC0111 

Fairchild 

CCD112 

Fairchild 

CCD122 

Fairchild 

CCD123 

Fairchild 

CCD133 

Fairchild 

CCD134 

Fairchild 

CCD142 

Fairchild 

CCD143 

Fairchild 

CCD145 

Fairchild . 

CCD151 

Fairchild 

MEL1024K 

Panasonic 

MEL1024KV 

Panasonic 

MEL 128 

Panasonic 

(Continued) 


Function Device 

Source 

Line 

Image Sensor, Linear Self Scanning 

(Cont’d) 

1 

MEL512KV 

Panasonic 


MEL64A 

Panasonic 


MEL864A 

Panasonic 


MN512 

Panasonic 

60: 

RA-128X128 

Reticon 


RA-256X256 

Reticon 


RA-32X32A 

Reticon 


RA-50X50A 

Reticon 


RL1024C 

Reticon 

65 

RL1024G 

Reticon 


RL1024H 

Reticon 


RL1024S 

Reticon 


RL1024SF 

Reticon 


RL128EC 

Reticon 

70 

RL1286 

Reticon 


RL128L 

Reticon 


RL128S 

Reticon 


RL128SF 

Reticon 


RL1728H 

Reticon 

75 

RL2048H 

Reticon 


RL256C 

Reticon 


RL256EC 

Reticon 


RL256G 

Reticon 


1 RL32WD 

Reticon 

80 

RL4096 

Reticon 


RL512C 

Reticon 


RL512EC 

Reticon 


RL512G 

Reticon 


RL512S 

Reticon 

85 

RL512SF 

Reticon 


RL64A 

Reticon 


RL64W 

Reticon 


Image Sensor, 128x1, CCD 



TC102 

Tl 


Image Sensor, 256x1, CCD 



CCD111 

Fairchild 

90 

CCD112 

Fairchild 


Image Sensor, 488x380 Area Element, CCD 


CCD222 

Fairchild 


Image Sensor, 1024x1, CCD 

- 


CCD133 

Fairchild 


CCD134 

Fairchild 


Image Sensor, 1728x1, CCD 



CCD 122 

Fairchild 

95 

CCD123 

Fairchild 


Image Sensor, 1728x1, CCD 

1 


CCD121 

Fairchild 


TC101 

Tl 


Image Sensor, 2048x1, CCD 

i 


CCD142 

Fairchild 


CCD143 

Fairchild 

100 

CCD 145 

Fairchild 


[ TC103 

Tl 


Image Sensor, 2048x1, CCD 



JIPD792 

NEC 


,.PD794 

NEC 


MN8027 

Panasonic 

105 

Image Sensor, 3456x1, CCD 



CCD151 

Fairchild 


! TC104 

Tl 


Keyboard Interface, Capacitive 



KB3710 

Gl 


Level Detector, Logarithmic, 10 Step Analog 


NSL4944 

National 


Level Detector, Precision, (with internal reference, schmitt 


trigger action) 



CS127 

Cherry 

110 

CS401 

Cherry 


CS402 

Cherry 

(Continued) 



Function Device 

Source 

Level Detector, Precision, (with internal reference, schmitt 

trigger action) 

(Cont’d) 

CS450 

Cherry 

Level Detector, Precision Dual 


CS122 

Cherry 

CS129 

Cherry 

CS130 

Cherry 

1 Level Detector, 12-Point (for fluorescent displays) 

XR2276 

Exar 

LC7555 

Sanyo 

LC7556 

Sanyo 

1 Level Meter, Analog Input Drives a Bar of LED’s 

LB 1405 

Sanyo 

UAA170 

Siemens 

UAA1B0 

Siemens 

Light Activated Switch 


ZNP100 

Ferranti 

ZNP102 

Ferranti 

ZNP103 

Ferranti 

ULN-3330Y 


Light Detector (with buffer amplifier) 


U123 

Telefunken 

Light Sensor ULN-3310 

Sprague 

I Linear Filter (for sensor and control systems) 

1 MF409 

AnalogSys 

1 Linear Isolator (for sensor and control systems) 

MI900 

AnalogSys 

Linear Regulator, High Efficiency 


IIC1834 

t UiIMt (3710) 

UC2834 

Uilirode (3710) 

UC3834 

Uillreit (3710) 

1 Low Battery Indicator, Triggers on 3 V (for use with 3 NiCd 

cells) ICM7201 

Intersil 

LVDT Signal Conditioner 


NE5520 

Signetics 

Motor, AC Motor Control Circuit 


HEF4752V 

SlfMtltS 


(865.899) 

Motor and Solenoid Driver 


CA3169 

RCA (3602) 

CA3169M 

t RCA (3602) 

Motor Driver, Full Bridge 


UDII-2952 

Spngm (3089) 

PIC900 

Unitrode 

Motor Driver, Half Bridge 


S61635 

SiliconG 

SG3635 

SiiiconG 

UDN-2935Z 

Sprague 

UDN-2950Z 

Sprague 

Motor Driver, Half H 


SN75603 

Tl 

SN75604 

Tl 

1 Motor, Induction Motor Energy Saver (operates off 120 Vac 

i line) HV1000 

Harrii (3471) 

1 Motor, Induction Motor Energy Saver (operates off 240 Vac 

line) HVIOOOA 

Harris 


(3471.3471) 

Motor Speed Controller 


MC213 

AnalogSys 

Motor Speed Regulator 


LS7263 

LSIComp 

TDA1085A 

Motorola 

CA3228 

RCA (3602) 

1 Motor Speed Regulator (for small dc motors). See also 

Linear— Consumer Circuits. 


MC212 

AnalogSys 

CS140 

Cherry 

CS175 

Cherry 

CS2907 

Cherry 


(Continued) 


t Military Temperature Range ( - 55° to 
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MASTER SELECTION GUIDE 


LINEAR-Other Devices (Cont’d) 


Function Device 

Source 


Other Linear Devices 

(Cont’d) 

Motor Speed Regulator (for small dc 

motors). See also 

Linear— Consumer Circuits. 

(Cont’d) 

CS2917 

Cherry 


mA7392 

Fairchild 


LS7263 

LSIComp 

(803) 

LM1014 

National. 


SL440 

Plessey 


TCA900 

SCS 


TCA910 

SGS 


TCA955 

Siemens 


IIE5520 

Slpatica 

(3635) 

TDA1506 

Signetics 


S61731 

t Silicons 


SG2731 

Silicons 


SG3731 

Silicons 


EF4443 

Thomson-CSF | 

Motor, Stepping Motor Driver 



TDA3717 

MicroSci 


TDA3717 

Plessey 


SAA1027 

Signetics 


U0N-2949Z 

Sprague 


TL376C 

Tl 


Motor, Stepping Motor Transiator/Driver 


UCN-4202A 

Sprague 


UCN-4203A 

Sprague 


Multifunction Converter (generates output=(V1 -t- V2) | 

LH0094 

National 


LH0094C 

National 


Multifunction Convertors (XY/Z)expM 


4301 

Barr-Brewa 



(2852) 

4302 

Barr-Brawa 



(2852) 1 

Multipliers AD539J 

AD (3362.3363) 

ADS39K 

AD (3362.3363) 

AD539S 

t AD (3362.3363) 

MM109 

AnalogSys 


XR2208 

Exar 


XR2208M 

fExar 


XR2228 

Exar 


XR2228M 

t Exar 


A8495 

Intech 


ICL8013C 

Intersil 


ICL8013M 

t Intersil 


MC1494 

Motorola 


MC1495 

Motorola 


MC1594 

t Motorola 


MC1595 

t Motorola 


GA3091 

tRCA 

(3604) 

SG1402 

t SliconS 


SG1495 

Silicons 


SG1S95 

t Silicons 


SG2402 

Silicons 


SG3402 

Silicons 


TA7158 

Toshiba 


Multipliers/Dividers 



AD530J 

AO 


AD53GK 

AD 


AD530L 

AD 


A0530S 

tAD 


A0S31J 

AO 

(3363) 

ADS31K 

AD 

(3363) 

A0531L 

AO 

(3363) 

A0531S 

tAO 

(3363) 

AD532J 

AD 

(3363) 

A0S32K 

AD 

(3363) 

A0532S 

tAD 

(3363) 

A0533J 

AO 

(3363) 

AD533K 

AD 

(3363) 

AD533L 

AD 

(3363) 


(Continued) | 

t Military Temperature Range ( - 55° 

to 125°C) 



Function Device 

Source 

Multipliers/Dividers 

(Cont’d) 

A05338 

tAO (3363) 

ADS34j 

AD (3363) 

ADS34K 

AD (3363) 

AD534L 

AD (3363) 

A0534S 

tAD (3363) 

AD534T 

t AD (3363) 

4203 

Barr-Braata 


(2852) 

4203S 

t Barr-Brawa 

(2852) 

4204 

Barr-Brawa 

(2852) 

4204S 

t Barr-Brawa 

(2852) 

4205 

Barr-Brawa 

(2852) 

4205S 

t Barr-Brawa 

(Z852) 

4206 

Barr-Brawa 

(2852) 

4213 

Bnr-Brawa 


(2852.2853) 

4213S 

t Barr-Brawa 

(2852.2853) 

4213U 

Barr-Brawa 

(2852.2853) 

4213V 

Barr-Brawa 

(2852.2853) 

4213W 

Bprr-Brawa 

(2852.2853) 

4214 

Barr-Brawa 

(2852) 

421411 

t Barr-Brawa 

(2852) 

MPV100 

Burr-Brown 

MPY100A 

Burr-Brown 

MPY100S 

t Burr-Brown 

RC4200 

Raytheon 

RC4200A 

Raytheon 

Noise Senerator (psuedo-ramdom sequence generator for 

audio) S2688 

AMI 

MM5837 

National 

Oscillator, Crystal Clock (250 kHz to 60 MHz) I 

CK1100A 

Solarise 

CK1114A 

Solarise 

CK1144A 

Solarise 

CK1145A 

Solarise 

Oscillator, Fixed Frequency (10 Hz to 20 kHz) 

4023 

Barr-Brawa 

(2852) 

4025 

Barr-Brawa 

(2852) 

Oscillator, Quadrature 

4423 

Barr-Brawa 

(2852) 

Overvoltage Protector 

L20V12 

Lambda 

L20V15 

Lam.bda 

L2GV18 

Lambda 

L20V20 

Lambda 

L20V24 

Lambda 

L20V5 

Lambda 

120V6 

Lambda 

L20V9 

Lambda 

L60V12 

Lambda 

L60V15 

Lambda 

L60V24 

Lambda 

L60V28 

Lambda 

L60V5 

Lambda 

L60V6 

Lambda 

MC3423 

Motorola 

MC3523 

t Motorola 


(Continued) 


Function Device 

Source 

Overvoltage Protector 

(Cont’d) 

SG1542 

t SiliconG 

S62542 

SiliconG 

S63423 

SiliconG 

SS3423A 

SiliconG 

SG3523 

t SiliconG 

SG3523A 

t SiliconG 

SG3542 

SiliconG 

MC3423 

Tl 

1 Peak Detector (senses and holds peak) 

4085 

Bur-Brown 

4085M 

(2852) 

t Barr-Brown 

5006 

(2852) 

DEI 

5030A 

DEI 

5032A 

OEI 

5902 

tOEl 

PKD-01 

PMI 

1 PIN Diode Driver 

DH0035 

t National 

DH0035C 

National 

UDS-5790H 

t Sprague 

UDS-5791H 

t Sprague 

1 Potentiometer, Dual Double I 

1 TDA1074A 

Signetics | 

1 Potentiometer, 3 1/2-Digit BCD I 

AD7525K 

AD (2827.2829) 

AD7525L 

AD (2827.2829) 

AP7525T 

t AD (2827.2829) 

AD7525U 

tAD (2827.2829) 

1 Power Control Subsystem I 

1 AM6300 

AMD (3312) 1 

1 Power Control Zero Voltage Switch I 

1 SL445A 

Plessey | 

Power Supply Control (voltage reference, over and under 

voltage sensing) 

XB1543 

Exir (3382) 

XR2543 

Exar (3382) 

XR3543 

Exar (3382) 

S61543 

t SiliconG 

SG1544 

t SiliconG 

SG2543 

SiliconG 

SG2544 

SiliconG 

SG3543 

SiliconG 

SG3544 

SiliconG 

UC1543 

t Unitrodf (3710) 

UC1544 

t Ualtroia (3710) 

UC1901 

t Ualtroda (3710) 

UC1903 

t Unitroda (3710) 

1)82543 

Unltroda (3710) 

UC2544 

Unitroda (3710) 

UC2901 

Unitroda (3710) 

UC2903 

Unltrado (3710) 

UC3543 

Unitroda (3710) 

UC3544 

Unitroda (3710) 

UC3901 

Unitroda (3710) 

1183903 

Unitroda (3710) 

Power Supply Controller (voltage reference, pulse 

generator and timing circuitry, error amp) 

LA5700 

Sanyo 

TL496C 

Tl 

Power Supply Overvoltage Sensing Circuit, Pin 

Programmable 

MC34062 

Motorola 

MC35062 

Motorola 

1 Power Supply Overvoltage Sensing Circuit, Three-Terminal 

MC34061 

Motorola 

MC34061A 

Motorola 

MC35061 

Motorola 

MC35061A 

Motorola 


GC 

< 

LU 

Z 


* Typical Value 

BaM fica iadicataa iMWaaal iata Is iRavIM aa tfea pap aaML 


® 1C MASTER 1984 


3235 


Master Selection Guide 
































Master Selection Guide 


1C MASTER 


LINEAR-Other Devices (Cont’d) 


Other Linear Devices (Cont’d) 


Power Supply Supervisory Circuit 

MC3324 Motorola 

MC3324A Motorola 

MC3424 Motorola 

MC3424A Motorola 

MC3524 Motorola 

MC3524A Motorola 


Power Supply Supervisory/Over-Under Voltage Protection 


cr 

< 

LU 

z 


MC3525A 

Motorola 


Pressure Transducers. Absolute 



LX04XXA 

National 


LX05XXA 

National 


LX05XXA0 

National 


LX06XXXA 

National 


LX14XXA 

National 


LX14XXAF 

National 


U14XXAS 

National 


LX1600A 

National 


LX16XXA 

National 


LX18XXA 

National 


1 Pressure Transducers, Backward Gage 


LX0603GB 

National 


LX06XXGB 

National 


LX16XXGB 

National 


LX18XXGB 

National 


Pressure Transducers, Differential 


■ 

LX16XXD 

National 


LX18XXD 

National 


LX96XXD 

National 


Pressure Transducers, Gage 



LX06002D 

National 


LX06002G 

National 


LX06XXX0 

National 


LX16XXG 

National 


LX18XXG 

National 


i Proarammabte Quad ComDarator. MicroDOwer 

LP165 

National 


LP365 

National 


Proximity Detector, Electromagnetic 



CS191 

Cherry 


CS209 

Cherry 


1 Pulse-Width Modulated Controller (for motors, heaters. 

1 lamps) MC343 . 

AnalogSys 

, 

1 Pulse-Width Modulator Control System (for switching 

regulators, motor-speed controllers) 



XR2230 

Exir 

(3382) 

1 Quantizer, 4-Bit (Quantizes analog voltage into IS 


1 equally-spaced levels and outputs 4-Bit binary digital 

1 word at sampling rates up to 100 MHz.) 


AM6688 

AMD 

(3309) 

AM6688L-6 

AMO 

(3309) 

AM6688L-7 

AMD 

(3309) 

AM6B88L-8 

AMO 

(3309) 

AH6688M-6 

tAMD 

(3309) 

AM6688M-7 

tAMO 

(3309) 

AM668M-8 

tAMD 

(3309) 

Read Chain Data Comparator 



TL712 

Tl 


TL721 

Tl 


1 Reference Voltage (two terminal active circuit 1.220 

V±5%) MPS010 

t MicrePwr 

(3529) 

MPS010A 

t MicrtPw 

(3529) 


LM113 t National 

LM 113-1 t National 

LM 113-2 National 

LM313 National 

(Continued) 

t Military Temperature Range (-55' to 125=C) 

3236 


Functkin Device 

Source 


Reference Voltage (two terminal active circuit 1.220 

V±5%) 

(Cont’d) 

9491AM 

t TeledyneS 


9491B 

TeledyneS 


9491BM 

TeledyneS 


1 Reference Voltage (two terminal active circuit) 1.2% 

V+2% LM185-1 

t LinearTech 


LMSSS-I 

LinearTech 


LT1004C 

LinearTech 


LT1004M 

t LinearTech 


LM285-1 

Meterili 

(3535) 

LM385-1 

Melania 

(3535) 

LM385B-1 

Malania 

(3535) 

LM185 

t National 


LM285 

National 


LM385 

National 


1 Reference Voltage (two terminal active circuit) 1.8 to 5.6 V 

LM103 

t National 


Reference Voltage, 1.23 V 



AD589J 

AD 

(2842) 

AD589K 

AD 

(2842) 

AD589L 

AD 

(2842) 

AD58BM 

AD 

(2842) 

AD589S 

tAD 

(2842) 

AD589T 

tAD 

(2842) 

AD589U 

tAD 

(2842) 

ICL8089 

lalarail 

(3521) 

ICL8069M 

tlilanil 

(3521) 

LM185-1 

t National 


LM285-1 

National 


LM385-1 

National 


1 Reference Voltage, 1.26 V (two terminal active circuit) 

1 ZN423 

Ferranti 


1 Reference Voltage, 2.45 V (two terminal active drcuit) 

VR-182A 

Oatel 


VR-182B 

Datei 


VR-182C 

Oatel 


ZN404 

Ferranti 


ZN458 

Ferranti 


ZN458A 

Ferranti 


ZN458B 

Ferranti 


Reference Voltage, 2.5 V 



AD1403 

AD 

(2842) 

AD1403A 

AD 

(2842) 

AD580J 

AD 

(2842) 

AD580K 

AD 

(2842) 

ADS80L 

AD 

(2842) 

A0580S 

t*D 

(2842) 

AD580T 

tAD 

(2842) 

AD580U 

tAD 

(2842) 

AD584 

AD 

(2842) 

LM 136-2 

t LinearTech 


LM336-2 

LinearTech 

LM385-2 

LinearTech 


LT1004C-2 

LinearTech 

LT1004M-2 

t LinearTech 


LT1009C-2 

LinearTech 

LT1009M-2 

t LinearTaih 


MP5S40 

MicroPwr 


LM285-2 

Malarala 

(3535) 

LM385-2 

Matanis 

(3535) 

LM385B-2 

Mataraia 

(3535) 

MC1400-2 

Mataraia 

(3534) 

MC1400A-2 

Malania 

(3534) 

MC1403 

Malarali 

(3535) 

MC1403A 

Malania 

(3535) 

MC1500-2 

t Malarali 

(3534) 

MC1500A-2 

t Mataraia 

(3534) 

MC1503 

tMalaratf 

(3535) 

MC1503A 

t Mataraia 

(3535) 

LM136-2 

t National 


LM136A-2 

t National 



(Continued) 


Function Device 

Source 


Reference Voltage, 2.5 V 

(Cont’d) 

LM185-2 

t National 


LM236-2 

National 


LM236A-2 

National 


LM285-2 

National 


LM336-2 

National 


LM385-2 

National 


S61503 

SiliconG 


SG2503 

SiiiconG 


S63503 

SiliconG 


TDB0136 

Thomson-CSF 

TDC0136 

t Thomson-CSF 

1 Reference Voltage, 2.5 V (trimmable output) 


1 ZNREF025 

Ferranti 


1 Reference Voltage, 2.5, 5.0, 7.5, and 10.0 V 


AD584J 

AD 

(2842) 

AD584K 

AD 

(2842) 

AD584L 

AD 

(2842) 

AD584S 

tAD 

(2842) 

AD5B4T 

tAD 

(2842) 

AD584U 

tAD 


1 Reference Voltage, 4 V (trimmable output) 


ZNREF040 

Ferranti 


Reference Voltage, 5 V 



AD584 

AD 


MP5531 

t MIcraPwr 

(3529) 

MP5541 

t MicroPwr 


MP5543 

t MicroPwr 


MPIIEF-02 

j MlCrfrWi 

(3529) 

MPREF-02A 

t MicroPwr 


MPREF-02C 

MicroPwr 


MPREF-02D 

MicroPwr 


MPREF-02F 

MicroPwr 


MPREF-02H 

MicroPwr 


MG1400-5 

Malania 

(3534) 

MC140QA-5 

Matanto 

(3534) 

MC1404-5 

Mataraia 

(3535) 

MG1S00-5 

t Matenla 

(3534) 

MC15(NM-5 

Mataraia 

(3534) 



/9lh9<b) 




LM136-5 

t National 


LM136A-5 

t National 


LM168-5 

t National 


LM236-5 

National 


LM236A-5 

National 


LM268-5 

National 


LM336-5 

National 


LM336B-5 

National 


LM368-5 

National 


REF-02 

fPMI 


REF-02A 

fPMI 


REF-02C 

PMI 


REF-02D 

PMI 


REF-02E 

PMI 


REF-02H 

PMI 


REF-05A 

PMI 


REF-05B 

tPMI 


REF-02 

Raytbaaa 

(3585) 

REF-02A 

Daytbaaa 

(3585) 

REF-02C 

Raythaaa 

(3585) 

flEF-02D 

Raythaaa 

(3585) 

REF-02E 

Raytbaaa 

(3585) 

REF-02H 

Raythaaa 

(3585) 

9495A 

t TeledyneS 


9495C 

TeledyneS 


TSC9495 

TeledyneS 


1 Reference Voltage, 5 V (trimmable output) 


1 ZNREF050 

Ferranti 


1 Reference Voltage, 6.1 V (trimmable output) 


1 ZNREF061 

Ferranti 



* Typical Valus 
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LINEAR-Other Devices (Cont’d) 


Other Linear Devices (Cont’d) 


Reference Voltage, 6.2 V 

LM168-6 

LM268-6 

LM368-6 

t National 
National 

National 


Reference Voltage, 6.25 V 

HC1400-6 

Holorola 

(3534) 

MC1400A-6 

Motorola 

(3534) 

MC1404-8 

Motorola 

(3535) 

MC1500-6 

t Motorola 

(3534) 

MC150(M'6 

t Motorola 

(3534) 

MC1504-6 

t Motorola 

(3535) 

Reference Voltage, 6.9 V 

■LM129 

t LinearTech 


LM329 

LinearTech 


Reference Voltage, 6.9 V Temperature Stabilized 


LM129 

t National 


LM199 

t National 


LM199A 

t National 


LM239 

National 


LM299A 

National 


LM329 . 

National 


LM399 

National 


LM3999 

National 


LM399A 

National 


LM329 

Raytheon 


Reference Voltage, 6.95 V 

LM199 

t LinearTech 


LM399 

LinearTech 


Reference Voltage, 7.5 V 

AD584 

AD 


MP5544 

MicroPwr 


Reference Voltage, 10 V (trimmable output) 


REF101J 

Barr-Brom 

REF101S 

t Birr-Browi 

(2852) 

1 

ZNREF100 

Ferranti 

(2852) 

Reference Voltage, 10 V(or -10 V) 

AD2700J 

AD 

(2842) 

AD27(M>L 

AD 

(2842) 

AD2700S 

tAD 

(2842) 

AD2700U 

fAD 

(2842) 

AD2701J 

AD 


A02701L 

AD 


AD2701S 

tAD 


AD2701U 

tAD 


A02710K 

AD 

(2842) 

AD271(H. 

AD 

(2842) 

AD2720A 

AD 

(2842) 

A02720G 

AD 

(2842) 

AD2720S 

fAD 

(2842) 

A02720T 

tAD 

(2842) 

AD27720B 

AD 


ADS81J 

AO 

(2842) 

AD581K 

AD 

(2842) 

A0581L 

AD 

(2842) 

ADS81S 

tAD 

(2842) 

AQS81T 

tAD 

(2842) 

ADS81U 

tAD 

(2842) 

AD584 

AD 


REF101 

Borr-Drawa 

HSREF01 

HybridSys 

(2852) 

R675B-1 

t HybridSys 


R675B-4 

t HybridSys 


R675B-5 

t HybridSys 


R675C-1 

HybridSys 


R675C-5 

HybridSys 


HC2700 

HyComp 


HC2700-883 

t HyComp 



(Continued) 


Function Device 

Source 


Reference Voitage, 10 V(or -10 V) 


;Cont’d) 

HC2701 

HyComp 


HC2701-883 

t HyComp 


HC2710 

HyComp 


HC2710-883 

t HyComp 


HC2711 

HyComp 


HC2711-883 

t HyComp 


MF5532 

t MicroPwr 

(3529) 

MP5542 

t MicroPwr 


MP5545 

t MicroPwr 


MPREF-01 

t MicroPwr 

(3529) 

MPREF-10 

t MicroPwr 

(3529) 

MC1400-10 

Motorola 

(3534) 

MC1400A-10 

Motorola 

(3534) 

MC1404-10 

Motorola 

(3535) 

MC1404A-10 

Motorola 

(3535) 

MC1500-10 

t Motorola 

(3534) 

MC1500A-10 

t Motorola 

(3534) 

MC1504-10 

t Motorola 

(3535) 

MC1S04A-10 

t Motorola 

(3535) 

LH0070 

t National 


LM 168-10 

t National 


LM268-10 

National 


LM368-10 

National 


REF-01 

tPMI 


REF-01A 

tPMI 


REF-01C 

PMI 


REF-OID 

PMI 


REF-01E 

PMI 


REF-01H 

PMI 


REF-10A 

PMI 


REF-10B 

tPMI 


REF-Q1 

Raythoon 

(3584) 

REF-01A 

Raytbooo 

(3584) 

BEF-01C 

Raytbaoa 

(3584) 

REF-OID 

Raytbaoa 

(3584) 

REF-01E 

Raylbaoo 

(3584) 

REF-OIK 

Raytbaoo 

(3584) 

TSC9496 

TeledyneS 


Reference Voitage, 10.24 V 

LH0071 

National 


LH0071-0 

National 


LH0071-1 

National 


LH0071-2 

National 


Reference Voltage, ± 10 V 

AD2702L 

AD 


AD2702S 

tAD 


AD2702U 

AD 


AD2712K 

AD 


A02712L 

AD 


AD2720 

AD 

(2842) 

R675B-3 

t HybridSys 


R675C-3 

HybridSys 


HC2702 

HyComp 


HC2702-883 

t HyComp 


HC2712 

HyComp 


HC2712-883 



Regulator Diode with Amplifier (6.8 to 11 V) 


mvn~«Oi 

MCwTOi^ 


Resolver and Synchro Systems 

SDC1740 

AD 


SOC1741 

AD 


SDC1742 

AD 


DRC10500 

DDC 


HMSDC-8700 

DDC 


HRCDX-14 

DDC 


HRCT-14 

DDC 


HRDC-10 

DDC 


HRDC-14 

DDC 


HSCDX-14 

DDC 


HSCT-14 

DDC 


HSDC-10 

DDC 



(Continued) 


Function Device 

Source 


Resolver and Synchro Systems 


iCont’d) 

HSDC-14 

DDC 


HSDC-360 

DDC 


HSDC-8915 

DDC 


HSDC-8916 

DDC 


HSDC-8917 

DDC 


HSDC-8918 

DDC 


HSDC-8919 

DDC 


HSDC-8920 

DDC 


HSDC-8921 

DDC 


HSDC-8922 

DDC 


HXCDX-14 

DDC 


HXCT-14 

DDC 


HXDC-10 

DDC 


HXDC-14 

DDC 


SDC-14510 

DDC 


SDC- 14520 

DDC 


SDC-19100 

DDC 


1 Resolver, Digital to Resolver Converter (DRC) 


DRC1765 

tAD 


DRC1766 

tAD 


RMS to DC Converter 



AD536A ‘ 

AD 

(3363) 

AD536AJ 

AD 

(3363) 

AD536AK 

AD 

(3363) 

AD536AS 

tAD 

(3363) 

AD636J 

AD (3359.3363) 

AD636K 

AD (3359.3363) 

AD637J 

AD (3360.3363) 

AD637K 

AD (3360,3363) 

4340 

Barr-Browa 



(2852) I 

4341 

Bwrr-Browa 



(2852) 

LH0091 

t National 


LH0091C 

National 


Sample and Hold Circuits 



LF198 

AMD 


LF298 

AMD 


LF398 

tAMD 


AD582K 

AD 

(2847) 

AD582S 

tAD 

(2847) 

AD583K 

AD 

(2847) 

AD583S 

tAD 

(2847) 

AD585J 

AD (2842.2847) 

AD585S 

t AD (2842.2847) 

AD8HC-85 

AD 

(2847) 

ADSHC-85E 

tAD 


ADX346 

AD 


HTC-0300 

AD 

(2847) 

HTC-0500 

AD (2845.2847) 

HTS-0025 

AD 

(2847) 

MH410 

AnalogSys 


MN245 

Analogic 


MP250M 

Analogic 


MP260 

Analogic 


MP261 

Analogic 


MP270 

Analogic 


fSFZn 

Analogic 


MP272 

Analogic 


MP282A 

Analogic 


SHC298AM 

Barr-Browa 



(2849) 

SHC80 

Barr-Browa 



(2849) 

SHC85 

Barr-Browa 



(2849) 

SHC85ET 

Barr-Browa 



(2849) 

SHM-2DC 

Datol 

(2864) 

SHM-20M 

t Dotal 

(2864) 

SHM-6MM 

tIMM 

(2861) 


(Continued) 


cc 

< 

UJ 


t Military Temperature Range (-55° to 125°C) 


« 1C MASTER 


* Typical Value 

BoM fice Mleates iMIUanl iiti Is prsvIM sa the ps|i lotei. 


3237 


Master Selection Guide 























LINEAR 


1C MASTER 


LINEAR-Other Devices (Cont’d) 


Other Linear Devices (Cont’d) 


Sample and Hold Circuits (Cont’d) 

SHM-7MC OaM (2884) 

SHM-7MR t DaM (2^) 

SHM'BMC Oatel 

8HM-HUMC BiM (2881) 

SHM-HUMM tOatei 

SKS-IC-I 8aM (2864) 

SHM-IC-1M t Datel 

8HII-LM-2 Balel (2864) 

SHM-LM-2M t Datel 

mA 198 t Fairchild 

;<A298 Fairchild 

mAF 398 Fairchild 

HA-2420 Harris (2955) 

HA-242S t Harris (2955) 

HA-5310 Harris 

HA-5320-2 t Harris (2958) 

HA-5320-5 Harris (2958) 

SH-8518 DDC 

ASH240 Intech 

ASH250 , Intech 

ASH271 ' Intech 

IH5110 tintffsil 

IH5111 tlntersU 

IH5112 Intersil 

IH5113 IntersH 

IH5114 Intersil 

IH5115 Intersil 

MH343 MItrsHal (3045) 

mmOH t Wsradst (3045) 

MH344 MIcreRsi (3045) 

ai»44H t WervIM (3045) 

011346 mmlM (»M5) 

MII348H t SicralM (3045) 

011347 OisrOM (»I45) 

Oil347H tWcraM (»I4S) 

On7SA OlcralM (3045) 

017130 OiarOM (3042) 

OM7130H t OicrOM (3042) 

LF198 t National 

LF198A t National 

LF298 Nattonai 

LF298A National 

LF398 National 

LF^ National 

LH0023 fNatiohal 

LH0023C National 

LiH)043 t National 

LH0043C National 

LH0053 t National 

LH0053C National 

SHM6401 National 

mPC649 NEC 

5021 OEI 

5025 OEI 

SMP10A t PMI 

SMP10B tPMI 

SMP10E PMI 

SMP10F PMI 

SMP11A tPMI 

SMP118 tPMI 

SMP11E PMI 

SMP11F PMI 

SMP11G PMI 

SMP81E PMI 

SMP81F PMI 

LF198 fSignetics 

LF298 Signetics 

LF398 Signetics 

NE5537 SIlMlies (U69) 

SE5537 fSignetics 

(Continued) 


t Military Temperature Range (-55° to 125°C) 
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Sample and Hold Circuits 

(Cont'd) 

CSH101A 

fTeledyneC 

4856 

TeiedyneP 

4857 

TeledyneP 

4860 

TeiedyneP 

4860-83 

tTdedyneP 

SCR/TRIAC Control (burst control) 


L121 

S6S 

SCR/TRIAC Control (for push-button control) j 

UAA4007 

Thomson-CSF 

UAA4008 

Thomson-CSF 

SCR/TRIAC Control (phase control) 


L120 

SGS 

UAA145 

Telefunken 

UAA146 

Telefunken 

SCR/TRIAC Control, (zero voltage control) j 

TEA 1511 

Thomson-CSF 

Sensor/Controiler, Air Temperature 


MS120 

AnalogSys 

Sensor/Controller, Ground Moisture and Liquid Level I 

MS211 

AnalogSys 

Sensor/Controller, Relative Humidity 


MS214 

AnalogSys 

Sensor, Ultrasonic Object Detector (position and distance) | 

MS1 18 

AnalogSys { 

Sequencer, 10 Outputs, 100 ms to 100 Seconds I 

MC1 16 

AnalogSys | 

Serial Analog Delay (analog storage units with read 

in/read out shift register) (See also Analog Shift Registers 

above) R5106 

Reticon j 

Serial Analog Delay, Tapp«l (bucket brigade with 32 taps) I 

TAD32A 

Reticon 

Servo Amplifier, for Motor Control 


ZN409CE 

Ferranti 

Servo Controlter, for VTR or dc Servos 


AN6880 

Panasonic 

LB1601 

Sanyo 

Servo Controller, Proportionai Control 


XR2264 

Exar 

XR2265 

Exar 

Servo Controlfer, Radio Controlled Cars, 2 Channel | 

XR2266 

Exar 1 

Signal Processor, Real Time Digital Processing of Analog I 

Signals (programmable) 


2920 

Intel 

2921 

Intel 

Smoke Detectors: See Linear-Consumer Circuit I 

Miscellaneous 


Solar Transceiver 


M1812 

National 

Stepper Motor Controller 


SS1 183 

SiliconSys 

Stepper Motor Predriver 


SSI184 

SiliconSys 

Stepping Motor Controller/Driver, 24 V I 

SAA1042A 

Motorola | 

Stepping Motor Controller/Driver, 6- 12 V I 

SAA1042 

Motorola 

Switch Driver, for Power Transistors 


SG1629 

tSiiiconG 

SG3629 

SiliconG 

Switched Capacitor Array 


SCA-12 

SlHcfrtys 


(38K.4872) 

SCA-8 

SHicwSit 


(3885.4872) 

Switched Capacitor Filter Array (mask programmable) | 

RS626 

Reticon | 


tCL8018AC 

tCl8018AM 

tCL8019AC 

tCL8019AM 

ICL8020AC 

ICL8020AM 



Svritching Regulators. See Linear-Voltage Regulators, 
Switching 

Tachometer: See Frequency to Voltage and Frequency 

Switch above 

Temperature Controlled Differential Pair 

mA726C 

Fairchild 

mA726M 

t Fairchild 

Temperature Transducers 

AD590I 

tAD 

AD590J 

tAD 

AD590K 

tAD 

A0590L 

tAD 

AD590M 

AD 

AD590I 

t Intersil 

ADsaoj 

t Intersil 

A0590K 

t Intersil 

AD590L 

t Intersil 

AD590M 

t Intersil 

ICL8073 

Intersil 

ia8074 

Intersil 

MMBTSHK 

Motorola 

MMBTS103 

Motorola 

MMBTS105 

Motorola 

LM134 

t National 

LM135 

t National 

LM234 

National 

LM334 

National 

LM335 

National 

LM35 

National 

LM3911 

National 

mPC3911 

NEC 

REF-02 

tPMI 

REF-02A 

fPM! 

REF-02C 

PMI 

REF-02D 

PMI 

REF-02E 

PMI 

REF-02H 

PMI 

LA7011 

Sanyo 

TDC0134 

t Thomson-CSF 

TDC0135 

t Thomson-CSF 

Thermal Converter (matched transistors, diffused 

resistors) 4131 

Burr-Brown 

Threshold Switch (oscillator, switch with hysteresis) 

TCA105 

Siemens 

Threshold Switch (2/3 supply voltage) 

CS560 

Cherry 

TCA345 

Siemens 

Tone Decoder (traffic signal control and detector) 

LA2200 

Sanyo 

Track and Hold 

HTS-OOIO 

AD (2842.2847) 

ADH-050 

DDC 

ADH-051 

DDC 

TH-8530 

DDC 

THA05203 

DDC 

MmnooA 

MieriHot (3045) 

IIN050 

MiereNel (3045) 

MN373 

MicreNet (3045) 

MN374 

MicroNet 

1111376 

MleraHti (3045) 

MII377 

McraHel (3045) 

IIII379 

MIcrelM (3045) 


Traffic Information Control System (ARI-DK type) 
LA2211 Sanyo 


* Typical Value 
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MASTER SELECTION GUIDE 


LINEAR-Other Devices (Cont^d) 


Function Devico 

&)urce 

Line 

Function Device 

Source 

Line 

Function Device Source 

Line 

Other Linear Devices (Cont’d) 


Voltage to Frequency/Frequency to Voltage Converter 


Dual Voltage Level indicator: See Window Discriminator 


— 

— 


' 

(Cont’d) 


below 


Transversa ^ ter, Quad Chirped (for discrete fourier 


VFC32 

Burr-Brown 


Quad Voltage Level Monitor/Alarm (activated if any of 4 


transform ^ I power spectral density applications) 


VFC32M 

t Burr-Brown 


inputs differs by more than ±5, ± 10 or ±20% of 


= R5601A-1 

Rencon 


VFC42 

Burr-Brown 


selected value) 


R5601A-2 

Reticon 


VFC42M 

t Burr-Brown 


ULN-2401A Sprague 


Triac Angtexiring Control Circuit 


VFC52 

Burr-Brown 

55 

Two-Wire Bidirectional Communication System 


TDA1185 

Motorola 


VFC52M 

t Burr-Brown 


LM1893 iaHsMi (3539) 

115 

Undervoltage Protector/Low Voltage Monitor 


VFV-IOOK 

Datel 




CS188 

Cherry 


VFV-10K 

Datel 




Video Delay, CCD 



XiM151 

Exar (3385) 




CCD321A 

Fairchild 

5 

XR4151M 


60 



Voltage Converter, +5Vto ±5V 


A8400 

Intech 




VI-7860C 

Ratal (2865) 


A8402 

Intech 




Vi-786(Hi 

OiM (2^) 


A8404 

Intech 




ICL7660 

lilenil (3468) 


MCEVFC^ 

MCE 




TSC7660 

TalaiyMS (3697) 


MPVFC32B 

MicroPwr 

65 



Voltage Detector, Indicator, Regulator, (programmable 


MPVFC32K 

k^jcroPwr 




zener) ICL8Z11C 

IKarsil 


MPVFC32S 

MicroPwr 





(3522.3523) 

10 

LM131 

t National 




ICLSZlia 

tlilsrsll 


LM131A 

t National 





(3522.3523) 


LM231 

National 

70 



SCLS2120 

inlvtil 


LM231A 

National 





(3522.3523) 


LM331 

National 




tCLSZIZM 

tiitorsll 


LM331A 

National 





(3522.3523) 


RC4151 

Raytheon 




Voltage Doubler/Inverter, Converts 4.5-20V to 9 to 40V or 


RC4152 

Raytheon 

75 



1 -4.5 to -20V. SI7661 

Siliconix 


RC4153 

Raytheon 




1 Voltage DouUer/Inverter, 1.5- 10V to 3 to 20V or -1.5 to 


RM4151 

t Raytheon 




-10V. ICL7660 

Intersil 

15 

RM4152 

t Raytheon 




817660 

SMcwrix (3681) 


RM4153 

t Raytheon 




Voltage Level Alarm 



4780 

TeledyneP 

80 



3041 

Intech 


4781 

TeledyneP 







4782 

TeledyneP 




Voltage Level Alarm, Quad 

3040 

Intech 


9400 

TeledyneS 







9401 

TeledyneS 




Voltage Overvoltage Protector. (Crowbar) See Overvoltage 


9402 

TeledyneS 

85 



Protector above 











Voltage Variable Gain Block 





Voltage to Frequency Converter 



MQS28 

AnalogSys 




A0537J 

AD 

20 






AD537K 

AD 


Window Discriminator (indicates voltage above, below. 




AD537S 

tAD 


inside, or outside two adjustable limits) 




M650 

AO (2840) 


TCA965 

Siemens 




ADVFG32 

AD 


Window Discriminator (indicates when input is above or 




VFC320 

Bar-Brewa 


below two limits) 






(2646) 

25 

CS180 

Cherry 




VFO-1 

Datal (2865) 


Zero Voltage and Zero Crossing Triggers (triac and ^R 




VFO-2 

DaM (2865) 


control) TDA2090 

MicroSci 




VFQ-3 

Dalai (2865) 


TDA2091 

MicroSci 

90 



7042H 

Intech 

30 

CA3»9 

Motorola 




SSM2031 

SSM 


CA3079 

Motorola 




4731 

tTeledyneP 


MC3370 

Motorola 




4731-83 

tTeledyneP 


UAA1016A 

Motorola 




4732 

TeledyneP 


UAA1016B 

Motorola 

95 



4732-83 

tTeledyneP 

35 

SL441 

Plessey 




4733 

tTeledyneP 


SL443 

Plessey 




4733-83 

t TeledyneP 


SL446 

Plessey 




4734 

TeledvneP 


CA3058 

tRCA (3603) 




4734-83 

tTeledyneP 


CA3058 

t RCA (3803) 

100 



4735 

tTeledyneP 

40 

CA3079 

t SCA (3603) 




4735-83 

tTeledyneP 


TCA780 

Siemens 




4736-83 

tTeledyneP 


TCA280A 

Signetics 




4739 

TeledyneP 


TDA1023 

Signetjcs 




4739-80 

tTeledyneP 


TPA1(K4 

Signetics 

105 



4743 

TeledyneP 

45 

S63059 

SiliconG 




4743-80 

tTeledyn^ 


863)79 

SiliconG 




TOB0131 

Thomson-CSF 


U106 

Telefunken 







U217 

Telefunken 




Voltage to Frequency/Frequency to Voltage Converter 


TA7606 

Toshiba 

110 

■ 


AD6S0J 

AD (2840) 







AD650K 

AO (2840) 


Dual Over/Under-Voltage Detector 




AIMKiOS 

tAO (2840) 

50 

ICL7665 

latersll (3513) 





(Continued) 


Dual Transistors, Monolithic, Matched, See Linear-Arrays 






t Military Temperature Range (-55° to 125°C) * Typical Value 
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If you need 

IC Master Catalog 

you need 

Integrated Circuits 
Magazine. 

Not only will Integrated 
Circuits Magazine update 
your IC Master Catalog... 
...it will provide valuable IC 
application and selection 
information in every issue. 

SUBSCRIBE TODAY! 

Subscription card located 
inside back cover of Volume I 
or available from publisher 
upon request. 


Advanced Micro Devices 

LINEAR 

Am6012 



Distinctive Characteristics 

• All grades 12-bit monotonic over temperature 

e Differential nonlinearity to ±.012% (13 bits) max. oyer 
temperature 

• Trimless design is inherently monotonic 

• Fast settling output current: 250nsec 

• Full scale current 4mA 

e High output impedance and compliance; -5 to + 10V 


• 100% MIL-STD-883 reliability assurance testing 

• Differential current outputs 

• Low cost 

• High-speed multiplying capability 

• Direct interface to TTL, CMOS, ECL, HTL, NMOS 

• Performance unchanged over supply range 

• Low power consumption: 230mW 

f Rout> Cqut independent of logic code 


GENERAL DESCRIPTION 


The Am6012 series of 12-bit monolithic multiplying Digital to 
Analog Converters represent a new level of high speed and 
accuracy coupled with |oW cost. The Am6012 is the first 12-bit 
D/A Converter ever built usirig standard processing without the 
requirements of thin film resistors and/or active trimming of indi- 
vidual devices. The Am601 2 uses sophisticated new circuit de- 
sign concepts that give inherent monotonicity without requiring 
ultra precision internal components. 


The Am6Q1 2 design guarantees a more uniform step size than is 
possible with standard binarily weighted DAC’s. This ±1/2 LSB 
differential nonlinearity is desirable in many applications where 
local linearity is critical. The uniform step size allows finer resolu- 
tion of levels and in most applications is more useful than confor- 
mance to an ideal straight line from zero to full scale. 


The Am6012 has high voltage compliance, high impedance dual 
complementary outputs which increase its versatility and enable 
differential operation to effectively double the peak to peak out- 
put swing. These outputs can be used directly without op amps 
in many applications. The dual complementary outputs can also 
be connected in A/D converter applications to present a constant 
load current and significantly reduce switching transients and 
increase system throughput. Output full scale current is speci- 
fied at 4mA, allowing use of smaller load resistors to minimize 
the output RC delay which usually dominates settling time at the 
12-bit level. 

The Am6012 series guarantees full 12-bit monotonicity for all 
grades and differential nonlinearity as tight as ±.012% (13 bits) 
over the entire temperature range. Device performance is es- 
sentially independent of power supply voltage. The devices work 
over a wide operating range of -i-5, -12 volts to ±18 volts. 


FUNCTIONAL DIAGRAM 


GND/ MSB LSB 

V+ Vlc ®1 ®3 ®4 Bs B0 By Bg Bg B^O Bn Bu 



Jo 


LIC-846 


ORDERING INFORMATION 


CONNECTION DIAGRAM - Top View 


Order 

Number 

Package 

Temperature 

Range 

Differential 

Nonlinearity 

AM6012ADM 

Ceramic 

-55 to +1 25° C 

±.012% 

Ar¥!6012Drv! 

Cerarpic 

—00 to 

i.025% 

AM6012ADC 

Ceramic 

0 to +7Q'’C 

±.Q12% 

AIVI6Q12APC 

Plastic 

0 to +70°C 

±.012% 

AM6012DC 

Ceramic 

0 to +70°C 

±.025% 

AM6012PC 

Plastic 

Oto +70° C 

±.025% 


Note: 

Pin 1 is marked 
for orientation. 


BsC S 

83 □ 3 
84!:^ 
85 C 5 
BeC 6 

BrC 7 
BaC 8 
89 □ 9 
Bio C ’ 


□ v+ 

□ to 

□ to 

□ v- 

□ COMP, 

□ Vfief(-) 

□ Vref(+) 

□ GND/Vlc 

□ Bi2 LSB 

□ b„ 


LIC-347 
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Advanced Micro Devices 


Advanced Micro Devices 


LINEAR 
Am6012 

MAXIMUM RATINGS above which useful life may be impaired 


Operating Temperature 

Power Supply Voltage 

±18V 

Am6012ADM, Am6012DM 

-55 to + 125°C 

Logic Inputs 

-5 to +18V 

Am6012ADC, Am6012DC 

0 to +70°C 

Analog Current Outputs 

-8 to +12V 

Am6012APC, Am6012PC 

0 to +70“C 

Reference Inputs V) 4 , V 15 

V- to V+ 

Storage Temperature 

-65 to +125“C 

Reference Input Differential Voltage (V 14 to V 15 ) 

±18V 

Lead Temperature (Soldering, 60 sec) 

300°C 

Reference Input Current {I 14 ) 

1.25mA 




ELECTRICAL CHARACTERISTICS 

These specifications apply for V+ = +15V, V_ = -15V, Iref = 1.0mA, over the operating temperature range unless othenwise specified. 


Am6012A Atn6012 

Parameter Description Test Conditions Min. Typ. Max. Min. Typ. Max. Units 



Resolution 


12 

12 

12 

12 

12 

12 

Bits 


Monotonicity 


12 

12 

12 

12 

12 

12 

Bits 

D.N.L. 

Differential 

Nonlinearity 

Deviation from ideal step size 

- 

- 

±.012 

- 

- 

±.025 

%FS 

13 


- 

12 

- 

- 

Bits 

N.L 

Nonlinearity 

Deviation from ideal stragtit line 

- 

- 

±.05 

- 

- 

±.05 

%FS 

'fs 

Full Scale Current 

Vref = 10.000V 

Ri 4 = RfS = 10.000kn 

Ta = 25°C 

3.967 

3.999 

4.031 

3.935 

3.999 

4.063 

mA 

TCIps 

Full Scale Tempco 


- 

±5 

±20 

- 

±10 

±40 

ppm/“C 

- 

±.0005 

±.002 


±.001 

±.004 

%FS/°C 

< 

0 

0 

Output Voltage 
Compliance 

D.N.L Specification guaranteed 
over compliance revige 

Rout > 10 megohms typ. 

-5 

- 

+ 10 

-5 

- 

+ 10 

Volts 

■fss 

Full Scale 

Symmetry 

'fs - Ifs 

- 

±0.2 

±1.0 

- 

±0.4 

±2.0 

pA 

'zs 

Zero Scale Current 


- 

- 

0.10 

- 

- 

0.10 

mA 


Settling Time 

To ±1/2 LSB, all bits ON or OFF, Ta = 25°C 

- 

250 

500 

- 

250 

500 

nsec 

*PLH 

•PHL 

Propagation 

Delay - all bits 

50% to 50% 

- 

25 

50 

- 

25 

50 

nsec 

COUT 

Output Capexiitaice 


- 

20 

- 


20 

- 

pF 

V|L 

Logic 

Input 

Levels 

Logic “0" 


- 

- 

0.8 

- 

- 

0.8 

Volts 

V|H 

Logic "1" 


2.0 


- 

2.0 

- 


l|N 

Logic Input Current 

^IN “ ~5 to +18V 


- 

40 


- 

40 

mA 

v.s 

Logic Input Swing 

V- = -15V 

-5 

- 

+ 18 

-5 

- 

+ 18 

VoHs 

Iref 

Fteference Current 
Range 


0.2 

1.0 

1.1 

0.2 

1.0 

1.1 

mA 

<15 

Reference Bias Current 


0 

-0.5 

-2.0 

0 

-0.5 

-2.0 

t*A 

dl/dt 

Reference Input 

Slew Rate 

Rl4(eq) = 800fi 

CC = OpF 

4.0 

8.0 

- 

4.0 

8.0 

_ 

mA/iJLS 

PSSIFS+ 

Power Supply 

Sensitivity 

V+ = +13.5V to +16.5V, V- = -15V 

- 

±.00005 

±.001 

- 

±0.0005 

±.001 

%FS/% 

PSSIps- 

V- = -13,5V to -16.5V, V+ = +15V 

- 

±.00025 

±.001 

- 

±.00025 

±.001 

v+ 

Power Supply 

Flange 

VouT = ov 

4.5 

- 

18 

4.5 

- 

18 

Volts 

V- 

-18 

- 

-10.8 

-18 

- 

-10,8 

I+ 

Power Supply 

Current 

V+ = +5V, V- = -15V 

- 

5.7 

8.5 

- 

5.7 

8.5 

mA 

1- 

- 

-13.7 

-18.0 

- 

-13.7 

-18.0 

1+ 

V+ = +15V, V- = -15V 


5.7 

8.5 

- 

5.7 

8.5 

1- 

- 

-13.7 

-18.0 

- 

-13.7 

-18.0 

Pd 

Power 

Dissipation 

V+ = +5V, V- = -15V 

- 

’ 234 

312 

- 

234 

312 

mW 

V+ = +15V, V- = -15V 

- 

291 

397 

- 

291 

397 
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DISTINCTIVE CHARACTERISTICS 

• 1/Lis conversion time 

• Trimmed internal voltage reference 

• 0.1% nonlinearity 

• Ratiometric operation 

• Low operating voltages 

• Internal matched gain, reference and offset resistors 

• Microprocessor compatible 

• 3-state outputs 

• Pin-programmable unipolar or bipolar two’s complement 
conversion 

• Conversion complete available as interrupt or as 
multiplexed output on data bus 

• Available in slim, 24-pin, 0.3" and standard, 28-pin, 

0.6" packages 


FUNCTIONAL DESCRIPTION 

The Am6108 and Am6148 are micrpprocessor-compatible, 
8-bit, high-speed, analog-to-digital converters. They include 
a precision reference, DAQ, comparator, SAR, scale resis- 
tors, 3-state output buffers and control Ipgio. The Am6108 is 
available in a standard .600-inch-wide, 28-pin package, and 
the Am6148 is offered in a space-saving, .3bQ-inch-wide, 
24-pin package. The Am6108/Am6148 are capaible of com- 
pleting an 8-bit conveirsion in under one microsecond and 
can handle input voltage ranges of 0 to -i-lOV, 0 to +5V, 
and ±5V without external components. With appropriate 
external resistors, the user can program the devipe tp oper- 
ate on other input signal ranges (2 or 3 precision resistors 
are required). Full 8-bit monotonic performance with no 
missing codes is guaranteed over temperature. Both 
devices have 3-state outputs for bus compatibility and 
a status output. 

The Am6108/Am6148 are useful in microprocessor-based 
systems or can be used in a stand-alone mode. The con- 
version time is short enough to allow most microprocessors 
to accept data immediately after requesting a conversion. 
Applications include Analog I/O subsystems, process con- 
trol and servo-control. 


Am6108 EQUtVALENT CIRCUIT 

A GND Vref GAtN H REFir COMPENSATION +COMP f^lN ROFF 



CS CC CLK S D/ST R CODESEL Do-D? 


A GND Vref gain R 


Am6148 EQUIVALENT CIRCUIT 

COMPENSATION f^lN ^OFF 



CS CC CLK S R CODESEL 
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Am6108 • Am6148 

MAXIMUM RATINGS above which useful life may be impaired 


V+ to D GND 

-0.3 to +7.0V 

Voltage at GAIN R, REFifj 

V-toV+ 

V-toDGND 

+0.3 to -7.0V 

Voltage at Rug, Rqff 

±12V 

Max Differential V+ to V- 

i12V 

i 

DAC Compliance Voltage 

-2 to +T2V 

Digital Inputs to D GND 

-0.5to+6.0V 

Operating Temperature 

0 to +70“C 

A GND to D GND 

±1V 

Storage Temperature 

-65 to +150“C 

Vref Max Output Current 

15mA 

Lead Temperature (Soldering 60 sec) 

300°C 

Max Input Current at REF|n 

2mA 

Minimum Operating Voltage 

9.7V 


ELECTRICAL CHARACTERISTICS (These specifications apply for V*" = +5V ± 5%, V = -5.2V ± 5%, 

Vref connected to GAIN R, O^C « T/^ « 70°C and fcLCXJK = SOOKHz) 

Parameters Description Test Conditions Min Typ Max Units 


Transfer Characteristics 


Resolution 


8 

8 

8 

Bits 


Monotonidty 


8 

8 

8 

Bits 


Differential Nonlinearity 



±1/4 

±1/2 

LSB 


Linearity 



±1/4 

±1/2 

LSB 


Inherent Quantization Error 




±1/2 

LSB 


Unipolar Gain Error 

V|N = 0 to +5V 


±172 

±4 

LSB 

ViN a= Oto +10V 


±1 

±2 


Unipolar Offset Error 



±1/2 

±1 

LSB 


Bipolar Gain Error 

V|N = -5Vto +5V 


±1 

±2 

LSB 


Bipolar Offset Error 

1 


±3/4 

±1V2 ■ 

LSB 


Positive Power Supply Sensitivity 

V" = +5V ± 5% 


0.02 

0.2 

%FS 


Negative Power Supply Sensitivity 

V“ =_-5.2V ± 5% 


0.02 

0.2 

%FS 

Internal Reference 

Vref 

Reference Voltage 

Iref = 1mA 

2.485 

2.5 

2.515 

Volts 

Vref/Ta 

Reference Voltage Tempco 



20 


ppm/°C 

AVref/Vref 

Load Regulation 

Iref = 1mA to 5mA 


0.05 

0.2 

%Vref 

AVref/Vref 

Line Regulation 

V+ = +5V ± 5% 


0.05 

0.2 

%Vref 


Noise, fn = lOKHz to 1MHz 



20 


aViths 

Analog Inputs 


Input Resistance 


±5V 



2.5 


Kfl 


0 to 10V 



2.5 


Kn 


0to5V 



1.25 


Kn 


Input Capacitance 


R,n. Rqff. REF,n*, GAIN R 



2 


pF 


To* 



20 


pF 


+ COMP* 



20 


pF 


-COMP 



2 


pF 

Digital Inputs 


Logic Level Input Voltage 

V|H 

Logic 1 


2.0 



Volts 

V|L 

Logic 0 





0.8 

Volts 


Logic Level Input Current 

l|H ■ 

Logic 1 

V,N = 2.7V 



40 

mA. 

l|L 

Logic 0 

V|N = 0.4V 



10 

aA 


•Function available on the Am6108 only. 



3304 


®iC MASTER 1 




































































Advanced Micro Devices 



Advanced Micro Devices 

LINEAR 

Am6112 

PRELIMINARY DATA 



DISTINCTIVE CHARACTERISTIC^ 

• First totally monolithic, hi^h-speed 12-bit ADG 

• Sfis typical conversion time 

• Internal precision voltage reference 

• No missing codes 

• Easy interfacing with 8- and 16-bit microprocessors 

• Internal command register for programmable modes 
of operation 

• Offset binary or two’s complement output code 

• 0 to 10V, or ± 5V input range 

• 24-pin package 


FUNCTIONAL DESCRIPTION 

The Am6112 is the first fully monolithic microprocessor 
compatible 12-bit high-speed analog -to-digital converter. 
The Am6112 high-speed A/D contains a precision refer- 
ehce, DAC, comparator, SAR, scale resistors, output 
three-state buffers and comprehensive control logic, 
enabling the device to be interfaced with a variety of 
microprocessors. The Am6112 is capable of completing a 
12-bit conversion in typically three microseconds and can 
handle input voltage ranges of 0 to 10V, and ±5V without 
external components. 

The Am6112 has four modes of microprocessor operation, 
and a stand-alone mode. These modes are software pro- 
grammable, except for the stand-alone mode which is pin 
selectable. Applications include analog I/O subsystems, 
servo-control and high-speed digital signal processing of 
analog events. 



(iail 

»on£Oa£ SIGHT OAT* LWES 01910B-1 


ORDERING INFORMATION 

CONNECTION DIAGRAM 

- Top View 

Order the part number according to the table below to 


D-24-1 


obtain the desired package, temperature range, and 



□ v- 

screening level. 




T O 

□ VmfOUT 




“.C 

3 22 

□ VaefIn 

Order 

Package 

Temperature 

osc: 

4 „ 


Number 

Type 

Range 

BaC 

i 30 

'*OFF 

AM6112DC 

Hermetic DIP 

0 to +70°C 

OaC 

ARIC112 

Z\ »m 

AM6112XC 

Dice 

0 to +70°C 

“ic; 


3 ANALOG GND 

AM6112DM 

Hermetic DIP 

-55 to +125°C 

“•C 


I DlQrTALGNO 




Acif c; 






TOtl 


□ « 




wB Q 

13 >3 

CLK 










Note: Pin 1 is marked for orientation. 
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ELECTRICAL CHARACTERISTICS (Cont.) 


Parameters 

Description 

Test Conditions 

Min 

Typ 

Max 

Units 

Digital Outputs 


Logic Level Output Voltages 






VOH 

Logic 1 

lOH = -400/xA 

2.4 



Volts 

Vql 

Logic 0 

'OL ~ SmA 



0.5 

Volts 

'sc 

CXjtput Short Circuit Current 



-40 


mA 

•oz 

Off-State Output Current 








Vq = 2.4V 


20 


pA 



Vo = 0.4V 


-20 


mA 

Power Requirements 

1 + 

Positive Supply Current 



40 

80 

mA 

1- 

Negative Supply Current 



-60 

-80 

mA 


Power Dissipation 



500 

800 

mW 



SYSTEM TIMING 


Parameters 

Description 

Min 

Typ 

Max 

Units 

*CONV 

Conversion Time Rqff connected to Aqnd or 

Vrefout (Bipolar) 


3.3 


/iS 


Rqff Open (Unipolar) 


10 


ns 

tCL 

CLK Low 


125 


ns 

'CH 

CLK High 


125 


ns 


DEFINITION OF TERMS 

Resolution: The number of possible analog input levels an A/D 
will resolve. Expressed as either the number of output bits, or 1 
part in 2" where n is the number of bits. 

Monotonicity (Missing Codes): Monotonicity is a property of 
the DAC within a successive approximation ADC. Each incre- 
ment in the digital code to the DAC is accompanied by an analog 
output that is greater than or equal to that of the proceeding code. 
Monotonicity of the DAC is a necessary requirement for a suc- 
cessive approximation ADC to have no missing codes. 

Differential Nonliriearity: The deviation between the actual 
code width of an A/D from the ideal code width. The code width is 
defined as the range of analog input which produces a given 
digital output code. An ideal value of a code width is equivalent to 
FSR/2n where in is the number of bits. 

Linearity: The deviation of each individual code from an ideal 
straight line transfer curve between zero and full scale, with the 
straight line measured from the middle of each particular code. 

Inherent Quantization Error: Quantization Error is a direct 

cons9C|U6nc6 of ths rssolution of th© A/D. A!! snslog voitSQOS 
within a given range are represented by a single digital output 
code. There is, therefore, an inherent ±1/2 LSB conversion error 
even for a perfect A/D. 


Gain Error: Defined as the difference between the analog input 
levels required to produce the first and the last digital output code 
transitions. Gain error is a measure of the deviation between the 
actual gain from the ideal gain of FS-2 LSB. 

Unipolar Offset Error: Difference between the ideal (+1/2 
LSB) and the actual analog input level required to produce the 
first digital code transition (00 .... 00 to 00 .... 01) over the 
complete temperature range. 

Bipolar Offset Error: Difference between the ideal (1/2 FSR - 
1/2 LSB) and the actual analog input level required to produce the 
major carry output digital code transition (from 01 .... 11 to 
10 ... . 00 ). 

Power Supply Sensitivity: A measure of the change in gain 
and offset of the A/D resulting from a change in supply voltage. 
Usually expressed in total %FS for a percentage change in 
supply voltage. 

Conversion Time: The measure of how long it takes for the A/D 
to arrive at the correct digital output code. It is the time between 
the clock edge that starts a conversion after receiving a start 
command and the edge of the status line (CC) which signifies that 
the conversion is completed. 
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Am6li2 


MAXIMUM RATINGS above whidi useful life may be impaired 


V+toDGND 

-0.3 to -H 7.0V 

Voltage at Rj^, Rqff 

±12V 

V-toDGND 

+0.3 to -7.0V 

Open CoHector Current 

20mA 

Max Differential V-i- to V- 

±12V 

Operating Temperature 

Oto+TO'C 

Digital Inputs to D GND 

-0.5to+6.0V 

Storage Temperature 

-65to+150“C 

AGNDtoDGND 

±1V 

Lead Temperature (Soldering 60 sec) 

300”C 

Vref Max Output Current 

15mA 

Minimum Operating Voltage 

9.7V 

Max Input Current at REF|n 

2mA 

Max Package Dissipation 

1W 

Voltage at GAIN R, REF|n 

V-toV+ 





ELECTRICAL CHARACTERISTICS (These specifications apply for V*" = +5V ± 5%, V~ = -5.2V ± 5%, 

Vref connected per connection diagram, Ta = 25°C. Fciock = 150kHz, 0 to +10V input range, Rqff op®n, 
stand-alone mode, unless otherwise stated) 

Parameters Description Conditions Min Typ Max Units 


Transfer Characteristics | 


Resolution 


12 

12 

12 

Bits 


Monotonidty 




12 

Bits 


Differential Nonlinearity 




±1 

LSB 


Linearity 



±1 


LSB 


inherent Quantization Error 




±1/2 

LSB 


Unipolar Gain Error 



±2 


LSB 


Unipolar Offset Error 



±1/2 


LSB 


Bipolar Gain Error 



±4 


LSB 


Bipolar Offset Error 



±2 


LSB 


Positive Power Supply Sensitivity 

V*'= +5V±5% 


0.005 


%FS 


Negative Power Supply Sensitivity 

V = -5.2V ± 5% 


0.005 


%FS 

Internal Reference 

Vref 

Reference Voltage 

Iref = ImA 

2.490. 

2.5 

2.510 

Volts 

Vref/Ta 

Reference Voltage Tempco 





ppm/°C 

AVref/VrEF 

Load Regulation 

IrEF = 1mA to 5mA 


0.005 


%Vref 

AVref/Vref 

Line Regulation 

V'^=+5V±5%, 
-5.2 ±5% 


0.005 


%Vref 


Noise, N = 10kHz to 1MHz 





mVrms 

Analog Inputs 

Rin 

Input Resistance 






±5V 



2.5 


Kn 

0 to 10V 



2.5 


Kn 

ClN 

Input Capacitance 






Rin. Rqff. REFin, GAIN R 



2 


pF 

Digital Inputs 

1 

Logic Level Input Voltage 






V|H 

Logic 1 


2.0 



VoKs 

V|L 

Logic 0 




0.8 

Volts 


Logic Level Input Current 






l|H 

Logic 1 

V,N = 2.7V 

' 


40 

ju.A 

l|L 

Logic 0 

V|N = 0.4V 



10 

mA 



3308 


©IC MASTER 1 




















Advanced 


Micro Devices 

LINEAR 

Am6688 



Distinctive Characteristics: 

• 

• 100MHz sampling rate 

• 

• 5ns maximum encode delay 

• 

• 4-bit resolution, expansible to 8 bits 


• 8-bit accuracy 

• 


Large bipolar input voltage range 
Low input current 

Q and Q Outputs on MSB for 2’s complement 
conversion 

100% MIL-STD-883 reliability assurance testing 


FUNCTIONAL DIAGRAM 


FUNCTIONAL DESCRIPTION 


wpuT 9* 


RCFERENCe 

LOW 

''ntoO— ^l/W 



OVERRANGE 


The Am6688 4-bit quantizer consists of an array of 16 high-speed ECL 
sampling comparators, a resistor voltage divider, and an ECL- 
compatible binary encoder. It will accurately quantize an analog voltage 
into 15 equally-spaced levels and output a 4-bit binary digital word at 
sampling rates up to 100 MHz. 

Resolution above 4-bits, up to a maximum of 8, may be obtained by 
stacking quantizers (n bits of resolution requires 2^-4 quantizers). An 
overrange output signal is provided to indicate that the input signal has 
exceeded the full-scale limit. This overrange ou4)ut is also the enable 
gating signal used to encode the higher-order bits of the output in a 
stacked configuration. 

The high speed latch enable inputs are intended to be driven from the 
complementary outputs of a standard ECL gate or a high-speed com- 
parator such as the Am685. If LE is driven high and LE is driven low, 
the quantizer is in the sample mode and operates like a' low-gain, 
high-bandwidth amplifier. When LE is driven low and LE is driven high, 
the quantizer will hold Its existing digital binary output word. 

The outputs are open emitters, requiring external pull-down resistors of 
at least 2000 to -2V or 5000 to -5.2V. 

These devices can be used in video data conversion and time-base 
correction, radar signal processing, nuclear pulse-height analysis, and 
other systems requiring very high-speed analog-to-digital conversion. 


ORDERING INFORMATION 


Order 

Temperature 

Maximum 

Number 

Range 

Error 

Am6688DL-8 

-30 to -i-85°C 

±5mV 

Am6688DL-7 

-30 to -t-SS'C 

±10mV 

Am6688DL-6 

-30 to -i-85°C 

±20mV 

Am6688DM-8 

-55 to -i-125°C 

±5mV 

Am6688DM-7 

-55 to +125°C 

±10mV 

Am6688DM-6 

-55 to -I-125°C 

±20mV 


CONNECTION DIAGRAM 
Top View 


DIGITAL GNO#1 Q 
ANALOG QND ^ 
V* - POSITIVE SUPPLY L! 
Vm - ANALOG INPUT ^ 
V„„ - REFERENCE HIGH 
Xnio - reference low C 

V- - NEGATIVE SUPPLY Q 


LE - LATCH ENABLE 
LE - LATCH ENABLE 



□ Q, OUTPUT 

□ Oi OUTPUT 

□ Oj OUTPUT 

□ ^OUTPUT 

'2 HALF REFERENCE - Vp, 

□ 02 OUTPUT 

□ Q, OUTPUT 

□ Qg OUTPUT 

3 digital GNO 02 


Note: Pin 1 is marked for orientation. 
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Maximum ratings (Above which the useful life may be impaired) 


Devices 



Supply Voltage: Positive 

-f-7V 

Negative 

-6V 

Input Voltage; Analog 

-5Vto +3\f 

References 

-5Vto -f3V 

Digital 

-5V to OV 

Differential Voltage: Analog Input to References 

±6V 

Analog Gnd to Digital Gnds 

±0.1V 


Output Current (each output) 

15mA 

Temperature: Operating, Am6688DL 

-30 to 

Am6688DM 

-55 to -l-125'’C 

Storage 

-65 to -f150‘’C 

Junction 

-l-175‘*C 

Lead (soldering, 60sec) 

-(-300“C 

Minimum Operating Voltage (V+ to V") 

10V 


ELECTRICAL CHARACTERISTICS OVER THE OPERATING TEMPERATURE RANGES 

(Unless otherwise specified) 

DC Characteristics 


Am6688DL Am6688DM 


Symbol Parameter (see definitions) 

Conditions (Note 1) 

Min 

Max 

Min 

Max 

Units 


Resolution 


4 


4 


Bits 



Am6688 — 8 

-5 

+5 

-5 

+5 

mV 

Vqs 

Error Voltage (each transition) 

- 7 

-10 

-HO 

-10 

+ 10 

mV 



- 6 

-20 

+20 

-20 

+20 

mV 

DNL 

Differential Nonlinearity 

AVref = AVpiEF^n^n) 

-0.5 

0.5 

-0.5 

0.5 

LSB 

V|N 

Input Voltage 


-3.3 

+2.7 

-3.3 

+2.7 

V 



Am6688 - 8 

0.16 

6.0 

0.16 

6.0 

V 

AVrfp 

Reference Resistor Voltage 

- 7 

0.32 

6.0 

0.32 

6.0 

V 


(Vrhi-VrlO) 

- 6 

0.64 

.6.0 

0.64 

6.0 

V 

■ref 

Reference Current 

AVref = 2.56V 

6.0 

17 

5.0 

18 

mA 

■b 

Analog Input Current 

VlN ^ Vrhi 


230 


250 

fiA 

II 

Latch Input Current 

Vl ^ Vqh 


200 


220 

mA 



Ta = 25'‘C 

-0.93 

-0.72 

-0.93 

-0.72 

V 

Vqh 

Output HIGH Voltage 

Tft — T\(min) 

-1.03 

-0.80 

-1.08 

-0.83 

V 



= TA(max) 

-0.86 

-0.64 

-0.83 

-0.58 

V 



Ta = 25‘'C 

-1.90 

-1.62 

-1.90 

-1.62 

V 

d 

> 

Output LOW Voltage 

Ta — TA(min) 

-1.93 

-1.65 

-1.95 

-1.66 

V 



"^A = TA(max) 

-1.86 

-1.58 

-1.84 

-1.54 

V 

1+ 

Positive Supply Current 



100 


100 

mA 

'■■'I- 

Negative Supply Current 



100 - 


100 

mA 

Pdiss 

Power Dissipation 

AVref = 2.56V 


1.2 


1.2 

W 


Switching Characteristics (Note 2 ) 


Pmax 

Maximum Sampling Frequency 


100 


100 


MHz 

Ipw 

Minimum Sample Time 



3 


3 

ns 

•pd 

Encode Delay (each transition) 

TA(min) ^ Ta s 25°C 


5 


5 

ns 



T^ = "fAtmax) 


6 


8 

ns 


Minimum Set-up Time 

Ta = 25°C 


3 


3 

ns 

th 

Minimum Hold Time 

Ta = 25'’C 


1 

^ 


— 

ns 


Analog Delay (each transition) 

TA(min) ^ Ta ^ 25'’C 

Ta ~ TA(max) 

3 

4 


3 

4 


ns 

ns 


Notes: 1. Unless otherwise specified, V+ = +6.0V, V~ = -5.2V, Vrhi = +2.56V, Vrm = + 1.28V, Vrlq = OV, tpy^ = 5ns, and Rl = lOOfl to -2V at 
all outputs. The specifications given for Vqs. DNL, and tp^ apply over the full V|n range and for ±5% supply voltages. The Am6688 is 
designed to meet the specifications given in the table after thermal equilibrium has been established with a transverse air flow of 500 LFPM or 
greater. 

2. Switching characteristics are for a tOOmV analog input pulse level-shifted at each transition point to provide an overdrive of ImV past the 
maximum specified error voltage. 
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DISTINCTIVE CHARACTERISTICS 

• 2.5V ±0.25% temperature compensated reference 

• Versatile 100mA output for driving external NPN or 
PNP power transistors 

• Thermal shutdown 

• Logic control power up enable 

• Programmable delay and rise time for power supply 


• ±5% or ±10% over/under voltage detection/protection 

• Programmable current limit detection/protection 

• Programnjable delays for the over/under voltage and current 
shutdown circuits 

• Status outputs for fault conditions and output state 


GENERAL DESCRIPTION 

The Am6300 Power Control Subsystem consists of a regulator 
section, an over/under voltage detection section, a current limit 
section and a reset and control section. 

The regulator section contains a complete series pass voltage 
regulator with thermal shutdown, which uses external resistors to 
set the output voltage. Both the collector and emitter of the 
regulator output transistor are available to the user for flexibility in 
driving external power devices. The regulator also contains a 
precision, trimmed 2.5 volt reference which is capable of supply- 
ing 5mA of current for external purposes in addition to controlling 
the regulator and generating over and under voltage references. 

The over/under voltage section compares the voltage at the 
sense input of the regulator to the internal reference and deter- 
mines if the difference exceeds the user programmed limits, ±59? 
or ± 109? . If one of the limits is exceeded for a period longer than 
the user programmed delay, the regulator shuts down and the 
voltage alarm output is activated. The regulator is reset by 
activating the power down inputs or removing power from the 
device. 

The current limit section detects overload current by means of an 
external sense resistor in series with Vi^j, GND, or the output of 


the regulator. The user programs the threshold of this detection 
circuit with external resistors. The regulator shuts down if a cur- 
rent overload is detected for a period longer than a user pro- 
grammed delay and the current alarm is activated. The regulator 
is reset by activating the power down inputs or removing power 
from the device. 

The reset and control section provides to the user, the ability to 
turn the regulator on and off by logic control. The start up of the 
regulator is delayed by a user programmed interval after the 
power up signal is received. After this delay the regulator output 
ramps up at a rate which is also determined by the user. When the 
output voltage levels off at the preset value, the over/under volt- 
age and current limit circuits are activated and a power up output 
is activated which can be used to signal to the user that the supply 
is operating or enable other circuits. 

The Am6300 allows the user a great deal of flexibility in power 
supply configuration and control. It can be operated locally or 
remotely in a stand alone configuration or with external power 
transistors to increase the output current. The Am6300 can be 
cascaded with other Am6300s for a sequenced supply application. 


BLOCK DIAGRAM 


ORDERING INFORMATION 



ve<5UT 

SENSEin 

OsEL 

UsEL 

^ALARH 

Vo£L 


Pdr 

PON 


• POEL 
Prise 


Package Type 

Temperature Range 

Order Number 

Hermetic DIP 

-55 to +125'’C 

AM6300DM 

Hermetic DIP 

0 to 70°C 

AM6300DC 

Plastic DIP 

0to70°C 

AM6300PC 


CONNECTION DIAGRAM 
Top View 


V + 

Pdr 

Pdel 

PE 

Prise 

Pqm 

IS-K 

IS- 

•del 

GNO 


Pin 1 is marked for orientation. Lic-Bse 


C ’ 

II3 

c* 

C 5 

c» 

C 10 


20 □ VEout 
19 □ VCouT 
IS □ SENSEin 
'2 □ VreF 
IS ^ UsEL 
’5 IIPSEL 

II Vdel 

'3 UValaRM 
>2 I] 'alarm 

" □ VCL 
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MAXIMUM RATINGS 


Pulse Voltage at V+ (50ms) 

50V 

Input Voltage (ail pins) 

Gnd to V-i- 

Continuous Voltage at V + 

40V 

Maximum Output Current 

100mA 

Input-Output Voltage Differential 

37.5V 

Internal Power Dissipation 

lOOOmW (Note 1) 



ELECTRICAL CHARACTERISTICS (Note 2) 


Parameters 

Description 

Test Conditions 

Min 

Typ 

Max 

Units 

Voltage Regulator 


Output Error (Note 3) 


-1.0 


+ 1.0 

^VquT 

AVout/AV|n 

Line Regulation, Ta = 25°C 

V|N = 12 to 40V 

.02 

.2 


%VoUT 

AVout/AIl 

Load Regulation, Ta = 25‘’C 

!j^ = 1 mA to 50mA 

.03 

-15 


%VouT 


Ripple Rejection 

f = 1kHz Ta = 25°C 

74 

86 


dB 

'BIAS 

Sense input Bias Current 



2 

4 


V|N 

Input Operating Range 


5 


40 

Volts 

VOUT 

Output Operating Range 


2.5 


37.5 

Volts 

ViN-VoUT 

Input-Output Differential 


2.5 


37.5 

Volts 

•s 

Supply Current 




5 

10 

mA 

Voltage Reference 

Vref 

Reference Voltage 

Ta = 25°C 

2.494 

2.5 

2.506 

Volts 

AVref/AVin 

Line Regulation 

V|N = 12 to 40V 




"^“Vref 

AVref/AIref 

Load Regulation 

IrEf = 1mA to 5mA 


.15 

.30 

%Vref 

AVref/ATa 

Temperature Stability 

0 to 7(TC 
-55to 125'’C 




ppm/°C 

isc 

Short Circuit Current 

Vref = ov 

10 

30 

60 

mA 

Current Overload Circuit 

Vis (diff)/VcL 

Trip Point Ratio 


.45 

.5 

.55 

VAf 

VcL 

Trip Point Input Range 


0 


.4 

Volts 

Vis (diff) 

Sense Voltage Input Range 


0 


.2 

Volts 

CMVR 

Sense Input Common Mode Range 


0 


V|N 

Volts 

•bias 

Input Bias Current 

V|s = OV to +2V 


-8 

-20 

p.A 

(IS+, IS-) 

V,s = +2V to V,N 


+8 

+20 

•os 

Input Offset Current 
(IS+, IS-) 



±1 

±5 

fiA 

•bias 

Input Bias Current (Vcl) 



-.25 

-1.0 

fiAi 

Voltage Protection Circuit 


+5% Error Trip Point 

OsEL = 5V 

4.5 

5 

5.5 

%VouT 


-5% Error Trip Point 

UsEL = 5V 

-4.5 

-5 

-5.5 

%VouT 


+ 10% Error Trip Point 

OsEL = OV 

9 

10 

11 

%VouT 


-10% Error Trip Point 

UsEL = 0V 

-9 

-10 

-11 

%VouT 


Digital Characteristics (Note 4) 


V|H 

Input High Level 


2.0 


V|N 

Volts 1 

VlL 

Input Low Level 


0 


.8 

Volts ! 

Vql 

Open Collector Output Voltage 

Iql = 8mA 
•OL = 15mA 



.4 

1.5 

Volts j 

1 


Notes; 1 . Power dissipation ratings apply for T* = 25‘’C. Derate linearly at 8mW/°C above 25°C for commercial parts and above 50°C for military parts. 

2. All specifications are for V|fg = 12V, VouT = 5V, louT= 1mA, Iref= 1mA and overthe operating temperature range unless otherwise specified. 

3. Includes all errors associated with on chip reference source and temperature effects. 

4. Digital Inputs are PDN, PDR, OSEL, USEL 
Digital Outputs are Valarw UlaRM. PE 
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TIMING CHARACTERISTICS 


Parameters 


Description 


t|DEL. *VDEL 

Current Overload and Voltage 
Error Power Down Delays 

*PDEL 

Power Up Delay (Note 5) 

•prise 

Power Up Rise Time (Note 5) 

•PDN. tpDR 

Power Down Reset Pulse Width 


LINEAR 

Am6300 


Test Conditions 


Without external cap 


With external cap, additional delay 


Without external cap 


With external cap, additional delay 


Without external cap 


With external cap 


q: 

< 

UJ 

z 
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DiSTINCTiVE CHARACTERISTICS 

• Feed-forward (line hum suppression) 

• Output over/under voltage protection 

• Input under voltage protection 

• Cycle-by-cycle current limiting 

• Soft start 

• 250kHz max. oscillator frequency 

• Phase lock capability 

• 96% max. duty cycle 

• Double pulse suppression 

• Symmetry inputs for push-pull converter 

• Remote shutdown 

• Pin equivalent to the Siemens’ TDA 4700 


GENERAL DESCRIPTION 

The Am6301 Switching Power Supply Controller contains all 
the digital and analog functions necessary to control block- 
ing, single-ended, or push-pull switching power supplies. It 
contains the voltage controlled oscillator, ramp generator, 
comparator, and reference for basic switched mode power 
supplies, as well as, a full complement of interface circuits 
and circuitry to protect both the power supply and its load. 


BLOCK DIAGRAM 



ORDERING INFORMATION 

Order the part number according to the table below to 
obtain the desired package, temperature range, and 
screening level. 


Order 

Number 

Package Type 

Temperature 

Range 

Am6301 Dm 

Hermetic DiP 

-55 to +125°C 

Am6301LC 

Leadless* 

0 to zee 

Am6301DL 

Hermetic DIP 

-25 to +85°C 

Am6301DC 

Hermetic DIP 

0 to 70°C 

Am6301PC 

Plastic DIP 

0 to 70°C 


CONNECTION DIAGRAMS - Top Views 
D-24-1, P-24-1 L-28-1 



*Availability of leadless packages will be announced. 


Note; Pin 1 is marked for orientation. 
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Am6301DC, DL, PC, LC 

MAXIMUM RATINGS (Above which useful life may be impaired) 


Supply Voltage Vs 

33V 

Voltage at Qi , Q 2 

33V 

Input Voltage (all inputs) 

Gnd to Vs 

Current at Q-t, Q 2 

70mA 

Output Voltage A5 

33V 

Input Current Rramp 

1mA 

Output Voltage A1 

6.5V 

Operating Temperature 

Storage Temperature 

-65to+125°C 

Am6301DL 

-25 to +85°C 

Lead Temperature (soldering 60 sec) 

300''C 

Am6301DC, Am6301PC, Am6301LC 

0 to +70'’C 

Power Dissipation 

(Note 3) 
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ELECTRICAL CHARACTERISTICS (Note i ) 

These' specifications apply for 11V « Vs « 30V, fvco = 15kHz, over the operating temperature range 
unless otherwise specified. 


Parameters 

Description 

Test Conditions 

Min 

Typ 

Max 

Units 

Regulator 

Vs 

Supply Voltage 


11 


30 

Volts 

Is 

Supply Current 

Ct = InF, F = 100KHZ 

8 

12 

20 

mA 

fvco 

Operating Frequency Range 


40 


250K 

Hz 

Reference 

Vref 

Reference Voltage 

0 « Iref ^ 5mA 

2.35 

2.50 

2.65 

Volts 

AVref 

Line Regulation 

Vs = 25V ± 20% 


5 

15 

mV 

AVref 

Load Regulation 

Iref = 0 to 5mA 


10 

20 

mV 

AVref/ATa 

Temperature Stability 



250 

400 

Mvrc 

Oscillator 

fvco 

Operating Frequency Range 


40 


250K 

Hz 

Af/f 

Irlitiai Tolerance 

AGt = 0%, ARt = 0% 



±7 

% 

Af/f 

Frequency Stability 

Vs = 25V ± 20% 

-1 


1 

% 

fvco 

Fall Time 

II 

3 

Tl 


1 


fjS 

Ramp Generator 

f 

‘ramp 

.Frequency. Range 


40 


250K 

Hz 

Vfamf) Hi 

Voltage at Cramp High 

10/jA € Lamp ^ ■^OO^iA 


5.5 


Volts 

Vramp Low 

Voltage at Cramp Low 

10/iA ^ Ifamp ^ 400fiA 


' 1.8 


Volts 

Iramp 

Input Current at Rramp 


IO 


400 

piA 

Synchronization 

V|H 

Synchronization input 


2 



Volts 

V|L 




0.8 

Volts 

Vqh 

Synchronization Output 

lOH = 200/iA 

4 



Volts 

VoL 

Iql = 1.6mA 



0.4 

Volts 

•b 

Input Bias Current 


-5 

-1 


aa 

Comparator A2 

Ib 

Input Bias Current 


-2 

-1 


aA 

tA2 

Turn-Off Delay (Note 2) 

Ta = 25°C 


470 


ns 

V|N 

Input Voltage for Duty Cycle 

Ton/Toff = 0% 


1.8 


Volts 

Ton/Toff = Max 


5.0 


Soft Start 

ICHG 

Charging Current 



6 


mA 

Idis 

Discharging Current 



2 


aA 

VUM 

Upper Limiting Voltage 



5 


Volts j 

Vth 

Reset Voltage 



1.5 


Volts i 
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ELECTRICAL CHARACTERISTICS (Cont.) 


Parameters 

Description 

Test Conditions 

Min 

Typ 

Max 

Units 

Operational Amplifier 

AoL 

Open Loop Gain 


60 

80 


dB 

Vos 

Input Offset Voltage 


-10 


10 

mV 

AVos/^Ta 

Vos Tempco 


-30 


30 

fivrc 

Ib 

Input Bias Current 


-2 

-0.5 


mA 

VcM 

Common Mode Range 


0 


5 

Volts 

lo 

Output Current 


-3 


1.5 

mA 

AV/At 

Output Slew Rate 




1 


V/aiS 

BW 

3dB Bandwidth 



3 


MHz 

<f>t 

Phase Shift at 3MHz 



120 


degrees 

vsw 

Output Voltage Swing 

-3mA « II « 1.5mA 


1 

6.5 



Volts 

Symmetry 

V|H 

Input Voltage 


2 



Volts 

V|L 




0.8 

Volts 

l|L 

Input Low Current 


-2 

-1 


fjA 

Output States Qi, Q 2 

VoL 

Output Voltage 

lo = 20mA 



1.1 

Volts 

Iqh 

Output Currerrt 

VoH =30V 



2 


ON/5fF, Under Voltage 

Vth 

Threshold Voltage 


Vref - 30mV 

Vref 

Vref + 30mV 

Volts 

Ib 

Input Bias Current 


-2 

-1 


fiA 

tOFF 

Turn-Off Delay 



250 


ns 

tERR 

Error Recognition Time 



50 


ns 

Dynamic Current Limiting 

VcM 

Common Mode Range 


0 


4 

Volts 

Vos 

Input Offset Voltage 


-10 


10 

mV 

Ib 

Input Bias Current 


-2 

-1 


fiA 

tOFF 

Turn-Off Delay 



250 


ns 

tERR 

Error Recognition Time 



50 


ns 

Over Voltage 

Vth 

Threshold Voltage 


Vref - 30mV 

Vref 

Vref + 30mV 

Volts 

•b , 

Input Bias Current 


-2 

-1 


mA 

•oh 

Output Current 

< 

s 

II 

01 

< 

0 


200 


tOFF 

Turn-Off Delay 



250 

1 

ns 

tERR 

Error Recognition Time 



50 


ns 

Supply Under Voltage 

Von 

Tum-On Threshold, Vs Rising 


8.8 

9.6 

10.5 

VOfts 

VoFF 



8.5 

9 

10.0 

Volts_ 


hMes: 1. All typical values are specified at Vs = 12V and = 25°C. 

2. The A2 comparator turn-off delay is measured from pin 14 to pin 4 or pin 5. The input signal on pin 14 is a negative-going pulse from 3V to 0.5V. The 
delay is measured from the2V level on the input to the 2V level on the output. The output current is set at 4mA. The signal on pin 14 goes negative 
when the ramp voltage is equal to 2V. 

3. For Ty^ greater than 25°C, derate to limit Tj to a maximum of 150°C. For Pp less than 750mW use typical thermal resistance as follows: 


Typ 

D-24-1 

P-24-1 

L-28-1 


«JA 

50 

120 

100 

°C/watt 

^JC 

15 

60 

40 

“C/watt 
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Am6301 FUNCTIONAL DESCRIPTION 

VOLTAGE- CONTROLLED OSCILLATOR (VCO) 

The VCO (voltage-controlled oscillator) generates a sawtooth 
voltage at Cj. The duration of the falling edge is determined by 
the selection of Cj. The duration of the rising edge and thus the 
oscillator frequency is determined by Rj and Cj. Maximum 
oscillator frequency is 250kHz. The oscillator frequency can be 
varied for frequency synchronization purposes by varying the 
voltage at Cfjner- The falling edge of the VCO generates the 
synchronization pulse and triggers the ramp generator and other 
parts of the Am6301. 

RAMP GENERATOR - FEED-FORWARD CONTROL 

The ramp generator is triggered by the synchronization pulse of 
the VCO and oscillates at the same frequency. The duration of the 
falling edge of the ramp generator must be shorter than the fall 
time of the VCO. The voltage of the rising edge of the ramp 
generator and a DC voltage at comparator A2 are compared for 
pulse width control of the oUtput. The slope of the rising edge is 
adjusted via the current through Rr. This enables an additional 
superimposed control of the duty cycle dependent on the input 
voltage of the Switched Mode Power Supplies (SMPS). This 
capability (feed-forward) allows for compensation of a known 
interference (e g. line hum). 

PHASE COMPARATOR - SYNCHRONIZATION 

If the Am6301 is operated without external synchronization, the 
synchronization input must be connected to the synchronization 
output, so that the phase comparator sets the voltage at CfjHer- 
The VCO then oscillates at the frequency set by Ry and Cy. Other 
circuits can be synchronized with the synchronization output. The 
Am6301 can be synchronized to an external signal of any duty 
cycle. The synchronization input and output are TTL compatible. 

PUSH-PULL FLIP-FLOP 

The push-pull flip-flop is toggled by the falling edge of the VCO. 
This guarantees that only one of the two push-pull outputs can be 
enabled at any one time. 

COMPARATOR A2 - PULSE WIDTH MODULATION 

The two noninverting inputs of the comparator are switched in 
such a manner that the lowest level is always compared with the 
inverting input. As soon as the voltage of the rising sawtooth at 
Cr exceeds the lower of the two levels, both outputs are disabled 
via the pulse turn-off flip-flop. 

REGULATING AMPLIFIER A1 

A1 is a high-quality regulating amplifier. It can be used in the 
control loop to transmit the amplified error voltage onto the free 
noninverting input of the comparator A2. A voltage change is 
thus transformed into a duty cycle change. The common mode 
range of A1 covers 0 to -t-5V. ATs low output impedance allows 
the use of feedback for the adjustment of the regulator loop- 
characteristics. 

PULSE TURN-OFF FLIP-FLOP 

This flip-flop enables the outputs at the beginning of each half 
period, and upon an error signal from A7 or a turn-off signal from 
A2 switches the outputs off for the remainder of the half period. 
Double pulses at the output cannot occur. 

COMPARATOR A3 

A3 limits the voltage at the Csoft start P>n (and also one input of A2) 
to a maximum of 5V. For a specified slope of the rising ramp 
generator edge, the duty cycle can be limited to a maximum 
value. 


COMPARATOR A4 

Comparator A4 has its switching threshold set to 1.5V and its 
output connected to the error flip-flop, so that when the voltage at 
capacitor Cgoft start is less than 1 .5V the flip-flop is set. The error 
flip-flop only accepts the set pulse if no reset signal is present. 
Thus, an output turn-on is prevented as long as an error signal is 
present. 


SOFT START 

The output duty cycle is a function of the lower of the two voltages 
at the noninverting inputs of A2. At the time the Am6301 is turned 
on, the voltage at capacitor Cgoft start 's equal to OV. As long as no 
error exists, this capacitor is charged with a current of 6/iA to the 
maximum value of 5V. In the case of an error, Cgoft start 'S 
discharged with a current of 2/x.A. The error flip-flop is set when 
the Cgoft start voltage is below 1 .5V and the outputs are enabled if 
a reset signal is not present at the same time. The minimum 
ramp generator voltage is 1.8V, therefore, the soft start circuit 
only controls the duty cycle after the voltage at Cgoft start 
exceeds 1.8V, 


ERROR FLIP-FLOP 


Error signals to input R of the error flip-flop cause the outputs to 
be disabled immediately. The system turns on again using the 
soft start, after the error has been eliminated. 

COMPARATOR A5 - OVER VOLTAGE 

The input or output voltages of an SMPS can be monitored using 
A5. In the case of an over voltage, the error flip-flop immediately 
disables the 1C outputs. After the over voltage is reduced, the 
SMPS turns back on using the soft start. The output of A5 can be 
fed back to the input. This causes the 1C output stage to remain 
disabled even after elimination of the over voltage, until the 
supply voltage is briefly turned off, or the over voltage input is 
briefly connected to ground. To use this SCR-type action, the 
voltage to be monitored must be coupled resistively (s5Kn) to 
the over voltage comparator. 

COMPARATOR A6 - ON/OFF UNDER VOLTAGE 

The comparator A6 reacts to an under voltage relative to Vrer 
and switches the 1C outputs off. The input voltage of the SMPS 
can for example, be monitored, turning the outputs off if the input 
voltage is below a desired level. When the input voltage returns to 
the desired level, the Am6301 turns back on using t he so ft start. 
This input can also be used as a TTL compatible ON/OFF control . 



COMPARATOR A7 - 

DYNAMIC CURRENT UMITING CIRCUIT 

A7 provides for the recognition of over current in the switching 
transistors. The system is turned on again at the beginning of the 
half period after the error is eliminated, the soft start is not used 
however. The A7 common mode range extends from 0 to -i-4V so 
that the smallest voltage drops can be recognized. The delay 
time from the occurrence of an error to the disabling of the outputs 
is only 250ns. 

COMPARATOR A8 - 1C UNDER VOLTAGE 

Comparator A8 prevents undefined operating conditions of the 1C 
outputs if the 1C supply voltage becomes too low. If Vg s9V, the 
output stage is disabled. This condition is maintained until Vs = 
OV. Built-in hysteresis prevents permanent switching at the com- 
parator’s switching threshold. At a supply voltage of Vs ^9.6V, 
the Am6301 turns on using the soft start. 
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ELECTRICAL CHARACTERISTICS (Cont.) 


Parameters 

Description 

Test Conditions 

Min 

Typ 

Max 

Units 

Operational Amplifier 

Aol 

Open Loop Gain 


60 

80 


dB 

Vqs 

Input Offset Voltage 


-10 


10 

mV 

AVos/ATa 

Vqs Tempco 


-30 


30 

nWC 

>B 

Input Bias Current 


-2 

-0.5 


mA 

VCM 

Common Mode Range 


0 


5 

Volts 

•o 

Output Current 


-3 


1.5 

mA 

AV/At 

Output Slew Rate 



1 


V//iS 

BW 

3dB Bandwidth 



3 


MHz 


Phase Shift at 3MHz 



120 


degrees 

VSW 

Output Voltage Swirig 

-3mA « II « 1.5mA 

1 

Li 


5.5 

Volts 

Symmetry 

ViH 

Input Voltage 


2 



Volts 

V|L 




0.8 

Volts 

lJil 

Input Low Current 


-2 

-1 



Ou^ut States Qi, 02 

VoL 

1 

Output Voltage 

lo = 20mA 



1.1 

Volts 

•oh 

Output Current 

VoH = 30V 



2 

: 


ON/OFF, Under Voltage 

VtH 

Threshold Voltage 


Vref - 30mv 

Vref 

Vref + 30mV 

Volts 

>B 

Input Bias Current 


-2 

-1 



tOFF 

Turn-Off Delay 



250 


ns 

tERR 

Error Recognition Time 



50 


ns 

Dynamic Current Limiting 

VcM 

Common Mode Range 


0 


4 

Volts 

Vqs 

Input Offset Voltage 


-10 


10 

mV 

Ib 

Input Bias Current 


-2 

-1 


mA 

‘OFF 

Turn-Off Delay 



250 


ns 

‘err 

Error Recognition Time 



50 




Over Voltage 

Vth 

Threshold Voltage 


Vref - 30mV 

Vref 

Vref + 30mv 

Volts 

>B 

Input Bias Current 


-2 

-1 


uJK 

•oh 

Output Current 

VoH = 5V 

0 


200 

ftA 

‘off 

Turn-Off Delay 



250 


ns 

‘err 

Error Recognition Time 



50 


ns 

Supply Under Voltage 

Von 

Tum-On Threshold, Vs Rising 

r 

8.8 

9.6 

10.5 

Volts 

VOFF 

Turn-Off Threshold, Vs Falling 

' 

8.5 

9 

10.0 

Volts 


Notes; 1. AS typical values are specified at Vs = 12V and Ta = 25°C. 

2. The ki. comparator turn-off delay is measured from pin 14 to pin 4 or pin 5. The input signal on pin 14 is a negative-going pulse from 3V to 0.5V. The 
delay is measured from the 2V level on the input to the 2V level on the output. The output current is set at 4mA. The signal on pin 14 goes negative 
when the ramp voltage is equal to 2V. 

3. For Ta greater than 25°C, derate to limit Tj to a maximum of 150“C. For Pq less than 750mW use typical thermal resistance as follows: 


Typ 

D-24-1 

P-24-1 

L-28-1 


«JA 

50 

120 

100 

°C/watt 


15 

60 

40 

°C/watt 
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Am6301 FUNCTIONAL DESCRIPTION 

VOLTAGE-CONTROLLED OSCILLATOR (VCO) 

The VCO (Voltage-controlled oscillator) generates a sawtooth 
voltage at Cj. The duration of the falling edge is determined by 
the selection of Cj. The duration of the rising edge and thus the 
oscillator frequency is determined by Rj and Cj. Maximum 
oscillator frequency is 250kHz. The oscillator frequency can be 
varied for frequency synchronization purposes by varying the 
voltage at Cfjiier- The falling edge of the VCO generates the 
synchronization pulse and triggers the ramp generator and other 
parts of the Am6301. 

RAMP GENERATOR - FEED-FORWARD CONTROL 

The ramp generator is triggered by the synchronization pulse of 
thd VCO and oscillates at the same frequency. The duration of the 
falling edge of the ramp generator must be shorter than the fall 
time of the VCO. The voltage of the rising edge of the ramp 
generator and a DC voltage at comparator A2 are compared for 
pulse width control of the oUtput. The slope of the rising edge is 
adjusted via the current through Rr. This enables an additional 
superimposed control of the duty cycle dependent on the input 
voltage of the Switched Mode Power Supplies (SMPS). This 
capability (feed-forward) allows for compensation of a known 
interference (e.g. line hum). 

PHASE COMPARATOR - SYNCHRONIZATION 

If the Ani6301 is operated without external synchronization, the 
synchronization input must be connected to the synchronization 
output, so that the phase comparator sets the voltage at Cfiner- 
The VCO then oscillates at the frequency set by Rj and Cj. Other 
circuits can be synchronized with the synchronization output. The 
Am6301 can be synchronized to an external signal of any duty 
cycle. The synchronization input and output are TTL compatible. 

PUSH-PULL FLIP-FLOP 

The push-pull flip-flop is toggled by the falling edge of the VCO. 
This guarantees that only one of the two push-pull outputs can be 
enabled at any one time. 

COMPARATOR A2 - PULSE WIDTH MODULATION 

The two nbninverting inputs of the comparator are switched in 
such a manner that the lowest level is always compared with the 
inverting input. As soon as the voltage of the rising sawtooth at 
Cr exceeds the lower of the two levels, both outputs are disabled 
via the pulse turn-off flip-flop. 

REGULATING AMPLIFIER A1 

A1 is a high-quality regulating amplifier. It can be used in the 
control loop to transmit the amplified error voltage onto the free 
noninverting input of the comparator A2. A voltage change is 
thus transformed into a duty cycle change. The common mode 
range of A1 covers 0 to +5V. A1’s low output impedance allows 
the use of feedback for the adjustment of the regulator loop- 
characteristics. 

PULSE TURN-OFF FLIP-FLOP 

This flip-flop enables the outputs at the beginning of each half 
period, and upon an error signal from A7 or a turn-off signal from 
A2 switches the outputs off for the remainder of the half period. 
Double pulses at the output cannot occur. 

COMPARATOR A3 

A3 limits the voltage at the Csoft start Pin (and also one input of A2) 
to a maximum of 5V. For a specified slope of the rising ramp 
generator edge, the duty cycle can be limited to a maximum 
value. 


COMPARATOR A4 

Comparator A4 has its switching threshold set to 1.5V and its 
output connected to the error flip-flop, so that when the voltage at 
capacitor Csoft start is less than 1 .5V the flip-flop is set. The error 
flip-flop only accepts the set pulse if no reset signal is present. 
Thus, an output turn-on is prevented as long as an error signal is 
present. 

SOFT START 

The output duty cycle is a function of the lower of the two voltages 
at the noninverting inputs of A2. At the time the Am6301 is turned 
on, the voltage at capacitor Csoft start is equal to OV. As long as no 
error exists, this capacitor is charged with a current of 6 mA to the 
maximum value of 5V. In the case of an error, Csoft start is 
discharged with a current of 2/xA. The error flip-flop is set when 
the Csoft start voltage is below 1 .5V and the outputs are enabled if 
a reset signal is not present at the same time. The minimum 
ramp generator voltage is 1.8V, therefore, the soft start circuit 
only controls the duty cycle after the voltage at Csoft start 
exceeds 1.8 V. 

ERROR FLIP-FLOP 

Error signals to input W of the error flip-flop cause the outputs to 
be disabled immediately. The system turns on again using the 
soft start, after the error has been eliminated. 

COMPARATOR A5 - OVER VOLTAGE 

The input or output voltages of an SMPS can be monitored using 
A5. In the case of an over voltage, the error flip-flop immediately 
disables the 1C outputs. After the over voltage is reduced, the 
SMPS turns back on using the soft start. The output of A5 can be 
fed back to the input. This causes the 1C output stage to remain 
disabled evdn after elimination of the over voltage, until the 
supply voltage is briefly turned off, or the over voltage input is 
bnefly connected to ground. To use this SCR-type action, the 
voltage to be monitored must be coupled resistively {^5KH) to 
the over voltage comparator. 

COMPARATOR A6 - ON/OFF UNDER VOLTAGE 

The comparator A6 reacts to an under voltage relative to Vr^r 
and switches the 1C outputs off. The input voltage of the SMPS 
can for example, be monitored, turning the outputs off if the input 
voltage is below a desired level. When the input voltage returns to 
the desired level, the Am6301 turns back on using t he so ft start. 
This input can also be used as a TTL compatible ON/OFF control. 

COMPARATOR A7 - 

DYNAMIC CURRENT UMITING CIRCUIT 

A7 provides for the recognition of over current in the switching 
transistors. The system is turned on again at the beginning of the 
half period after the error is eliminated, the soft start is not used 
however. The A7 common mode range extends from 0 to -i-4V so 
that the smallest voltage drops can be recognized. The delay 
time from the occurrence of an error to the disabling of the outputs 
is only 250ns. 

COMPARATOR A8 - 1C UNDER VOLTAGE 

Comparator A8 prevents undefined operating conditions of the 1C 
outputs if the 1C supply voltage becomes too low. If Vg =s9V, the 
output stage is disabled. This condition is maintained until Vg = 
dV. Built-in hysteresis prevents permanent switching at the com- 
parator’s switching threshold. At a supply voltage of Vg &9.6V, 
the Am6301 turns on using the soft start. 
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SYMMETRY 

Saturation of the transformer core must be prevented in push-pull 
converters. The degree of saturation of the transformer can be 
determined with an external circuit; and, in relation to this, the on 
times of the outputs can be asymmetrically shortened. If the 
symmetry correction circuit is not required, the symmetry 
inputs must be connected to ground. The input levels are TTL 
compatible. 


OUTPUTS, OEADTIME 

The two outputs Qi and Q 2 are transistors with open collectors. 
Their saturation voltage is 1V at 25mA. They operate in a push- 
pull mode and can be connected in parallel to drive single-ended 
converters with a maximum duty cycle of 96%. The time, during 
which only one of the two outputs is on, can be varied. The 
duration of the falling edge at the VCO is the same as the 
minimum time (dead time) during which both outputs are disabled 
simultaneously. The dead time, in push-pull SMPS, prevents the 
power transistors from being on at the same time. 



Figure 1. Ain6301 System Timing Showing Soft Start, Error Timing, 
and Remote Shutdown. (Caoft start = 
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Figure 2. Am6301 Pulse Timing Diagram, Dotted Lines 
Show the Effect of Feed-Forward Control. 
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FUNCTIONAL PIN DESCRIPTION 

Vref The output of the internal 2.5V reference. 

Output The open collector output transistors capable of 

O'), Q 2 sinking 70mA each. 

SYMQi, 02 Transformer unbalance control inputs. With a 
small amount of external circuitry these inputs can 
be used to cause asymmetrical output duty cy- 
cles. This allows correction for imbalances in the 
push-pull circuitry. 

SYNC OUT The VCO output, used for synchronizing other 
circuits to the Am6301 . 

Csoft start Ati external capacitor at this pin causes the output 
duty cycle to increase linearly during power up. 

Rt. Ct An external resistor and a capacitor at these pins 
control the VCO center frequency of the phase 
locked loop oscillator. 

Cfiiter An external filter capacitor for the control voltage 

of the phase locked loop is connected to this pin. 

SYNC IN This pin is connected to one input of the phase 
comparator in the phase locked loop, the other 
input is internally connected to the VCO output. 

Rr. Cr An external resistor and a capacitor at these pins 
control the slope of the ramp generator. The 


feed-forward control works by changing the vol- 
tage across Rramp which affects the ramp slope 
and causes a modulation of the duty cycle. 

Comp In The noninverting input of the pulse width modu- 
lating comparator. 

Amp Out The output of the uncommitted operational 
amplifier. This amplifier is used as the error 
amplifier in most systems. 

(+) Amp In, These are the inputs of the uncommitted opera- 

(-) Amp In tional amplifier. 

ON/OFF This input disables the outputs when it is con- 

Under nected to a voltage lower than Vref- It can be 

Voltage connected as a remote shutdown or as an under 
voltage protection. 

Over Voltage This input disables the outputs whenever it is 

Input higher than Vref- 

Over Voltage The output of the over voltage comparator. This 

Output pin can be connected back to the over voltage 
input for SCR-type protection. 


+'dyn. 

-'dyn 


Sense inputs for the dynamic current limiting 
circuit. 


I 


Figures. Am6301 fvco Temperature Coefficient. 
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Am7910 
FSK Modem 
WORLD-CHIP™ 

• Complete FSK MODEM in a 28-pin package (except 
line interface) 

• Meets basic Bell 103/113/108, Bell 202, CCITT V.21 , 
CCITT V,23 specifications (pin-programmable selection) 

• No external filtering required 

• All digital processing, including digital filters 

• ADC/DAC on chip 

• Includes essential RS-232/CCITT V.24 handshake 
signals 

• Auto-answer capability 

• Local copy/test modes 

• 1200 bps full duplex on 4-wire line 


GENERAL DESCRIPTION 

The Am7910 is a single-chip asynchronous Frequency Shift 
Keying (FSK) voiceband modem. Operating at rates up to 
300, 600 or 1200 bits per second, it is compatible with the 
applicable Bell and CCITT recommended standards for 
103/113/108, 202, V.21 and V23 type modems. Five mode 
control lines select a desired modem configuration. 

Digital signal processsing techniques are employed in the 
Am7910 to perform all major functions such as modulation, 
demodulation and filtering. The Am7910 contains on-chip 
analog-to-digital and digital-to-analog converter circuits to 
minimize the external components in a system. This device 
includes the essential RS-232/CCITT V.24 terminal control 
signals with TTL levels. 

Clocking can be generated by attaching a crystal to drive the 
internal crystal oscillator or by applying an external clock 


> 

>■ 

> 

> 

> 


> 

> 

> 

> 



Rgure 1. Am7910 Pinout 


SiQmb!. 

A data access arrangement (DAA) or acoustic coupler must 
provide the phone line interface externally. 

The Am7910 is fabricated using N-channet MOS technol- 
ogy in a 28-pin package. All the digital input and output 
signals (except the external clock signal) are TTL compat- 
ible. Power supply requirements are ± 5 volts. 


MMC-036 



Rgure 2. Am7910 Block Diagram 

MMC-179 


WORLD-CHIP is a trademark of Advanced Micro Devices. 
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A COMPLETE FSK MODEM ON ONE WORLD-CHIP'" 


It's the Werid's First 

The new Am79IO is the first complete, asynchronous 
Frequency Shift Keying nnxiem ever offered on a 
single LSI chip. Our Am7910, a crystal, and a few 
inexpensive, non-critical components are all you 
need. No external filters, no hybrids, no tuned 
circuits are needed. Never before ha.s the mtxiem 
function been so easy to build into your products. Sec 
Figure 1. 

It's the World's Most Complete 

All the features a modem should have are built right 
in. Filters are already there. Handshake signals 
already there. Auto-answer is already there. Lwal 
kxipback is already there. Back channels are already 


there. No extra components are required to 
implement these functions. Even line equalization is 
available if you want it. No modem chip or chip set 
has ever offered you so many features. 

H's a WORLD-CHIP”* 

No matter where you market your product, the 
Am7910 is the perfect modem solution. It’s 
designed to meet communications performance 
standards around the world. Without any additional 
circuitry, it can be switched to any of 9 Bell or 
CCITT standards. The flexibility of Digital Signal 
Processing allows systems built with the Am79 10 to 
be used all over the world without modification to 
the modem circuit. 


nsvre 1. Stand-Aioiic Ani7910 AppUcatiiM 
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DIGITAL SIGNAL PROCESSING FOR HIGH STABIUTY, 
WITHOUT CRITICAL COMPONENTS 


The Am7910 Doesn’t Drift 
With Time or Temperature 

The Am79I0 uses digital signal processing 
techniques (DSP) to perform all major functions, 
including modulation, demodulation and filtering. 
Because of the use of DSP, the performance of each 
section of the Am7910 is perfectly predictable and 
inherently stable over time and temperature. The 
modem performance specifications are designed 
into the digital signal processing algorithms, and 
that's where they stay, inside the chip, never 
changing, guaranteed. There’s nothing to adjust, 
nothing to age or drift. See Figure 2. 


No External Filters 

Digital Signal Processing completely eliminates the 
need for external critical -tolerance filters that analog 
designs require. Since no critical tuned components 
are required, printed circuit board design with the 
Am7910 is easier than ever. And DSP does not 
produce the noise and supply voltage sensitivity that 
is commonly found in switched capacitor designs. 
The bottom, line is, fewer components, therefore a 
lower cost system solution. 


Fisvrc t. 
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SELECTABLE TO ANY OF 9 DIFFERENT WORLD STANDARDS 


The Am79IO is designed to be used in equipment all 
over the world. The device operates in Bell 103 and 
202, and CCITT V.21 and V.23 modem 
configurations at baud rates from 300 to 1200bps 


(with back channel). Mode selection is controlled by 
five simple programming inputs. No crystals need to 
be changed. Nt) extra resistors, capacitors, or 
interface circuits. Just switch a few control lines. 


MODEM CONHGURATIONS 


STD 

BPS 

DUPUX 

FEATURES 

Bell 103 

300 

Full 

Originate 

Bell 103 

300 

Full 

Answer 

Bell 202 

1200 

Half 


Bell 202 

1200 

Half 

Line Equalizer 

CCITT V.21 

300 

Full 

Originate 

CCITT V.21 

300 

Full 

Answer 

CCITT V.23 mode 2 

1200 

Half 


CCITT V.23 mode 2 

1200 

Half 

Line Equalizer 

CCITT V.23 mode 1 

600 

Half 



MORE BUILT4N FEATURES 
MAKE THE Am7910 THE EASIEST MODEM TO USE 


LoopiMick for SimplifiecI Testins 

Ten loopback modes exist which permit both analog 
and digital loopback for each modem configuration. 
When a loopback mode is selected, the signal 
processing circuits for both the transmitter and 
receiver are set to operate on the same channel or 
frequency band. The analog output (Transmitted 
Carrier) and the analog input, (Received Carrier) can 
be externally connected together for local analog 
loopback. Alternatively, the digital data signals (TD 
and RD, or BTD and BRD,) can be connected 
externally, allowing a remote modem to test the local 
modem with its digital data signals looped back. 
Thus, the Am7910 reduces maintenance, service 
time, and cost. The 202 and V.23 loopback modes 
can also be used for 1200bps full duplex operation 
over 4-wire lines. 

Back Channel Option Included 

Low bit-rate back channels are provided by the 
Am79IO when the Bell 202 or CCITT V.23 modem 
configurations are selected. The back channel uses 
the remaining bandwidth of the line to return 
acknowledgement and control signals to the sender 
on another channel, while the sender continues to 
transmit at 12(X) baud. Overall transmission speed is 
improved by not having to turn the line around to send 


an acknowledgement, nor is it necessary to complete 
transmission of a data block before receiving an error 
signal. The 202 back channel allows up to 5 bits per 
second and the V.23 back channel allows up to 75 bits 
per second. 

Auto- Answer for 
Remote Installations 

Auto-answer capability, important for equipment in 
remote places, is also built in. Upon receipt of a 
signal at its Ring Input, the Am7910 generates a 
silence interval followed by an answer tone of the 
proper duration at the Transmitted Carrier output. 
The auto-answer sequence meets Bell and V.25 
specifications. 

RS-939 and CCITT YS4 
Terminal Control Signals 
Provided On-Chip 

Essential terminal control signals such as Data 
Terminal Ready (DTR), Request to Send (RTS), 
Clear to Send (CTS) and Carrier Detect (CD), are 
included In the Am79IO. All the specified delays, 
such as Request-to-Send ON to Clear-to-Send ON 
are automatically inserted. The control signals are 
TTL compatible. 
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SETS THE INTERNATIONAL STANDARD 
or PERFORMANCE 


The measure of a modem’s performance is its ability 
to extract correct data from a signal received over a 
line with severe distortion, attenuation, and noise. 
The graphs below show the Bit Error Rate (BER) of 
the Am7910 under two sets of conditions. At the left 
is the data for a Bell 103 configuration over an 


undistorted line and a line with amplitude and group 
delay distortion. On the right is the data for a V.23 
configuration for an undistorted and a severely 
distorted line. Compare this performance data with 
any other modem chip or chip set and you'll see why 
the Am7910 sets the standard. 


Perfermance Curves 


Fisure 3. 103 ORIG, 300bps BER 

wcrsus SNR, Different Lines 
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THE WORLD-CHIP"* SERIES 


Telephone systems around the world are evolving 
rapidly into something new: a huge digital data 
communications network. The crossbar switches of 
yesterday are being replaced by compact electronic 
switches that route digital bit streams from one 
subscriber to another. The wires that used to carry 
human speech alone now also carry streams of digital 
data via modems. Soon the telephone set itself will be 
changed from a simple device for talking and 
listening into a specialized data terminal, capable of 
doing much more. 

As the information carried by our telephone networks 
has changed, new standards have been added to the 
old. Standards to digitize voice. Standards for 
sending digital data over voice-grade lines. 
Standards for multiplexing many data packets onto a 
single line. Around the world, two groups of 
standards are used — one developed by Bell in the 
U.S., another developed by the CCITT. Until now, 
the electronic components designed to make this 
revolution possible have been specialized for one 
group of standards or the other, and usually for only 
one standard or variation within that group. 

Advanced Micro Devices’ World-Chip™ Series is 
different. We’re using a variety of technologies to 
create circuits that support the telecom revolution ail 
over the world. We’re using advanced architectural 


concepts, especially digital signal processing, to 
move critical filtering and signal conditioning 
directly onto the integrated circuit. Digital techniques 
provide guaranteed high stability and repeatability, 
and also allow changes to filtering characteristics 
under user program control. We’re using our skills in 
both linear and digital circuit design to put the 
conversions, between analog signals and digital data 
on the same IC as the digital processing circuits. And 
we’re using our MOS and Bipolar process 
technologies to solve each part of the system problem 
in an optimum way with parts that are designed to 
work together. By the end of the decade AMD will 
have led the way to more efficient, effective and 
inexpensive methods for making the world an even 
smaller (and faster) place in which to communicate. 

AMD has developed a set of components that work in 
any of the world’s telecommunications systems. 
Each integrated circuit can be programmed to 
perform its function in conformance with any of the 
applicable standards. The state-of-the-art features 
built into our devices are available simultaneously to 
customers designing equipment for any of the 
world’s telecom markets. And customers who 
themselves design equipment for more than one 
market can use a single set of circuits — Advanced 
Micro Devices’ World-Chips^'^ — to meet all 
their needs. 


RELATED WORLD-CHIP” SERIES PRODUCTS: 

• Am790l/7902 Subscriber Line Audio- 
PnKessing Circuit 

• Am7950 SLIC 
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Advanced Micro Devices has developed a set of MOS and Bipolar high performance integrated circuits designed to 
minimize the cost of connecting multivendor devices to an Ethernet bus. This family is designed to provide in the 
minimum package count, all the logic, protocol and control functions required to interface all the popular 16-bit 
processors to an Ethernet local area network. 


Am 7990 Local Area Network Controller for Ethernet (LANCE) 

• Buffer management • Address Detection 

• On board DMA • Line Access Protocol (CSMA/CD) 

• Limit Error Detection • Collision handling 

Am7991 Serial Interface Adaptor (SIA) 

• Manchester encoding/decoding 

• Differential to TTL signal conversion 

V I icil 11 li<S-i 

Am79XX Ethernet Transceiver 

• Collision detection 

• Line protection 


Key System Level Features 


16 -Bit Bus Interface 

Compatible with 

• Z8000 

• 8086 
• 68000 
• LSMI 

Broad Range of Diagnostics 
Alternate Sourced 


Meets the Ethernet Specification 

Ethernet Data Link Layer Support 

• Buffer management 

• Data encapsulation 

• Framing and packet control 

• CRC generation/check 

• Serial/deserialization 

Ethernet Physical Link Layer Support 

• Data rate: 10 Mb/s 

• Carrier- sense multiple -access 
with collision detection 

• Transceiver interface compatibility 


QC 

< 

LU 

Z 
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Advanced Micro Devices is introducing a set of LSI devices 
that provides the Ethernet system designer, and designers of 
Ethernet compatible products, a low cost physical and link level 
interface to the Ethernet Bus. 

The Am7990 Ethernet interface family is being designed using a 
combination of MOS and IMOX™ bipolar technologies. This fam- 
ily consists of the Am7990 Local Area Network Controller for 
Ethernet (LANCE), and the Am7991 Serial Interface Adapter 
(SIA). As shown in Figure 1 , the Am7990 family provides the 
complete interface between the device System Bus and the 
Ethernet Transceiver Cable. 

The Am7990 LANCE is a 10M-bit/sec MOS device in a 48-pin 
package, optimized to perform the link level Ethernet protocol. 
The CSMA/CD network access, memory management (onboard 
DMA), error reporting, packet handling, and microprocessor 
interface functions also reside in the LANCE. 

The Am7991 Serial Interface Adaptor provides Manchester en- 
coding and decoding of the serial bit stream and interfaces the 
TTL output of the LANCE to the differential inputs of the trans- 
ceiver. It has an on board phase locked loop to recover clock from 
an incoming signal and can use an external crystal oscillator or 
TTL inputs to provide clock for transmission. 

Coupling the Ethernet Node to the Ethernet Cable requires a 
transceiver. Commercially available board or module transceiv- 
ers can be used with the LANCE and SIA. Advanced Micro 
Devices has a monolithic transceiver in an early phase of 
development which should lower the cost significantly in this area 
as well. 


BASIC SYSTEM OPERATION 

Ethernet is a send and receive half duplex system. The node must 
function in either transmit or receive mode at any instant in time. 
Before transmission the node must be sure there is no contention 
for the bus. The Ethernet CSMA/CD network access algorithm is 
implemented completely within the LANCE. In addition to listen- 
ing for a clear coax before transmitting, Ethernet handles colli- 
sions in a predetermined way. Should two nodes attempt to 
transmit at the same time, the signals will collide and the data on 
the coax will be garbled. The transmitting nodes listen while they 
transmit and detect the collision. Both continue to transmit for a 
predetermined length of time to “jam” the network, insuring all 
nodes have recognized the collision. The transmitting nodes then 
delay a random amount of time according to the “truncated binary 
backoff” algorithm implemented in the LANCE, before attempting 
to transmit again. This minimizes the possibility of collision on 
retransmission. 

TRANSMIT MODE 

In the transmit mode, the LANCE initiates a DMA cycle to access 
data from a transmit buffer. It prefaces the data with a preamble, 
and sync pattern then calculates and appends a 32-bit CRC. 

This packet is transmitted serially to the SIA. The Manchester 
encoder in the SIA takes the transmitted data from the LANCE 
and creates the Manchester encoded differential signals 
TRANSMIT-!- and TRANSMIT- to drive the Transceiver cable. 
These differential signals are coupled through the transceiver 
cable, transceiver and on to the Ethernet coaxial cable. 


Figure 1. Ethernet Node Architecture 
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situation where all nodes on the network receive the packet. In the 
final “promiscuous” mode of operation, a node will accept ail 
packets on the coax regardless of their destination address. 

ERROR REPORTING 

Extensive error reporting is provided by the LANCE through 
microprocessor interrupt and error bits in a status register. The 
following are the significant error conditions: 

• CRC error on receive 

• Babbling error 

• Missed packet 

• Memory error 

BUFFER MANAGEMENT 

A key feature of the LANCE and it’s on board DMA channel is the 
flexibility and speed of communication between the LANCE and 
the host microprocessor through common memory locations. The 
basic organization of the buffer management consists of circular 
task queues called descriptor rings for transmit and receive oper- 
ations. Up to 128 tasks may be queued on a descriptor ring 
awaiting execution by the LANCE. (Figure 2) 


Figure 2. LANCE/Processor Memory Interface 
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RECEIVE MODE 

When carrier is present on the Ethernet coax, the T ransceiver will 
create the differential signals RECEiVE-i- and RECEIVE-. 
These inputs to the SIA are decoded by the Manchester decoder. 
A phase locked loop synchronizes to the Ethernet Preamble, 
allowing the decoder to recover clock and data from the encoded 
signals. These two signals are supplied to the LANCE as the TTL 
signals RECEIVE DATA and RECEIVE CLOCK. In addition, the 
SIA creates the signal CARRIER PRESENT while it is receiving 
data from the cable, indicating to the LANCE that receive data 
and clock are available. When these signals reach the LANCE, 
the CRC is calculated and compared to the CRC checksum at the 
end of the packet. If the calculated CRC doesn't agree with the 
packet CRC an error bit is set and an interrupt generated to the 
microprocessor. 

ADDRESSING 

There are three addressing modes. The first is physical address- 
ing which requires a comparison of the 48-bit destination address 
in the packet with the node address programmed into the LANCE 
during initialization. The second mode is multi-cast addressing. 
This mode^can be useful when sending packets to ail of one type 
of a device simultaneously on the network, or for a broadcast 
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MICROPROCESSOR INTERFACE 

The parallel interface of the LANCE has been designed to be 
“friendly” or easy to interface to a variety of popular 16-bit micro- 
processors. These microprocessors include the 68000, Z8000, 
8086, and LSI -II devices. 


The LANCE has a 24-bit wide linear address space when it is in 
the Bus Master Mode allowing it to DMA directly into the entire 
address space of the above microprocessors. The LANCE inter- 
faces with both multiplexed and demultiplexed data busses 
(Figure 3) and features control signals for address/data bus 
transceivers. 


CC 


ly 
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b) Multiplexed Bus System Overview 
ngure 3. 
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DISTINCTIVE CHARACTERISTICS 

• IEEE 802.3 compatible 

• Easily interfaced to 8086, 68000, Z8000, 

LSI-II microprocessors 

• On-board DMA and buffer management 

• 24-bit wide linear addressing (Bus Master Mode) 

• Network and packet error reporting 

• Diagnostic Routines 

- Intemal/extemal loop back 

- CRC logic check 

- Time domain reflectometer 


GENERAL DESCRIPTION 

The Am7990 Local Area Network Controller for Ethernet 
(LANCE) is a 48-j3in VLSI device designed to greatly simplify 
interfacing a microcomputer or minicomputer to an Ethernet 
Local Area Network. This chip, in conjunction with the 
Am7991 Serial Interface Adapter (SIA) and closely coupled 
local memory and microprocessor, is intended to provide the 
user with a complete interface module for an Ethernet net- 
work. The Am7990 is designed using a scaled N- Channel 
MOS technology and is compatible with a variety of micro- 
ptocessors. On-board DMA, advanced buffer management 
and extensive error reporting and diagnostics facilitate 
design and improve system performance. 


LANCE BLOCK DIAGRAM 
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PIN DEFINITIONS 

DALqo- Data/Address Lines (Input/Output 3-State). 
DALis The time multiplexed Address/Data bus. During 
the address portion of a memory transfer, 
DALqo- DAL15 contains the lower 16 bits of the 
memory address. The upper 8 bits of address are 
contained in A IQ- A23. 

During the data portion of a memory transfer, 
DALqo -DAL 15 contains the read or write data, 
depending on the type of transfer. 

The LANCE drives these lines as a Bus Master and 
as a Bus Slave. 

Ai 6~ A 23 High Order Address Bus (Output 3-State). The 

additional address bits necessary to extend the 
DAL lines to access a 24-bit address. These lines 
are driven as a Bus Master only. 

READ (Input/Output 3-State). Indicates the type of 
operation to be performed in the current bus cycle. 
This signal is an output when the LANCE is a Bus 
Master. 

High - Data is taken off the DAL by the chip 
Low - Data is placed on the DAL by the chip 

The signal is an input when the LANCE is a 
Bus Stave 

High - Data is placed on the DAL by the chip 
Low - Data is taken off the DAL by the chip 

BMq/BYTE I/O pins 15 and 16 are programmable through bit 
BMi/ (00) of CSR3. 

BUSAKO Qgpg BCON = 0 

I/O PIN 15 = BMq (Output 3-state) 

I/O PIN 16 = BMi (Output 3-state) 

BMq, BMi (Byte Mask). This indicates the byte(s) 
on the DAL are to be read or written during this bus 
transaction. The LANCE drives these lines only as 
a Bus Master. It ignores the Byte Mask lines when it 
is a Bus Slave, and assumes word transfers. 

Byte selection using Byte Mask is done as de- 
scribed by the following table. 

BM^ 

LOW LOW Whole Word 
LOW HIGH Upper Byte 
HIGH LOW Lower Byte 
HIGH HIGH None 

If CSR3 (00) BCON = 1 
I/O PIN 15 = BYTE (Output 3-state) 

I/O PIN 16 = BUSAKO (Output) 

Byte selection may also be done using the BYTE 
line and DALqq line, latched during the address 
portion of the bus cycle. The LANCE drives BYTE 
only as a Bus Master and ignores it w h en a Bus 
Slave selection is done (similar to BMq, BM^). 

Byte selection is done as outlined in the following 
table. 

BYTE DALqq 

LOW LOW Whole Word 
LOW HIGH Illegal Condition 
HIGH LOW Lower Byte 
HIGH HIGH Upper Byte 


LANCE PIN DESCRIPTION 
048-1 


Vss 

D*L7 

DALg 

DAL, 

DAL4 

DAL, 

DAL, 

DALf 

DAL, 

READ 

INTR 

DALI 

DALO 

DAi 

iSi/BYTE 

BM^/BUSAKO 

HOLO/BUSRO 

ALE/AS 

HLDA 




CZ : 
IZ : 
IZ ' 


IZ 7 
Z * 
Z 9 
Z 10 
Z 11 
Z 12 
Z 13 
Z 1« 


I I 19 



« Z] Vcc 

47 ID DAL, 
4« ZD dal, 
45 Z) DAL,o 
44 Z) DAL„ 

43 Z3 dal„ 
42 ZJ 0^13 

41 Z] 

40 :□ DAL,, 

39 Zl *!• 

3# ID A,7 
37 ID A,, 

3« ^ At* 

3S ID *30 
34 ID *31 
33 Z] *33 
32 Z] *33 
31 ID RX 
30 13 RENA 

29 Z3 T* 

28 ID CLSN 
27 Z3 
26 ^ TENA 
25 ID TCLK 


033788-7 

Note: Pin 1 is marked for orientation. 


BUSAKO is a bus request daisy trftain outp ut. If the 
chip is not requesting the bus and it receives HLDA, 
BUSAKO will be driven low. If the LA NCE is 
requestin g the bus when it receives HLDA, 
BUSAKO will remain high. 

Byte Swapping 

In an effort to be compatible with the variety of 16-bit micro- 
processors available to the designer, the LANCE may be pro- 
grammed to swap the position of the upper and lower order bytes 
on data involved in transfers with the interned FIFO. 

Byte swapping is done when BSWP = 1. The most significant 
byte of the word in this case will appear on DAL lines 7-0 and the 
least significant byte on DAL lines 15-8. 

When BYTE = H (indicating a byte transfer) the table indicates on 
which part of the 16 bit data bus the actual data will appear. 

Whenever byte swap is activated, the only data that is swapped is 
data traveling to and from the FIFO. 


Mode 

Bits 

Signal 

Line 

BSWP = 0 
and BCON = 1 

BSWP = 1 
and BCON = 1 

BYTE = L and 
DALqo = L 

Word 

Word 

BYTE = L and 
DALqo = H 

Illegal 

Illegal 

BYTE = H and 
DALqo = H 

Upper Byte 

Lower Byte 

BYTE = H and 
DALqo = L 

Lower Byte 



Upper Byte 


CS Chip Select (Input). Indicates, when asserted, that 

the LANCE is the slave device of the data transfer. 
CS must be valid throughout the data portion of the 
bus cycle. 
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ADR 


ALE/AS 


DAS 


DALO 


DALI 


HOLD/ 

BUSRQ 


Register Address Port Select (Input). When 
LANCE is slave, ADR indicates which of the two 
register ports is selected. ADR LOW selects 
register data port, ADR HIGH selects register 
address port. ADR must be valid throughout the 
data portion of the bus cycle and is only used by the 
LANCE when CS is low. 


Address Latch Enable (Output 3>State). Used to 
demultiplex the DAL lines and define the address 
portion of the bus cycle. This I/O pin is pro- 
grammable through bit (01) of CSR 3 . 

As ALE, {CSR 3 (01), ACON = 0) the signal transi- 
tions from a HIGH to a LOW during the address 
portion of the transfer and remains low during the 
data portion. ALE can be used by a Slave device to 
control a latch on the bus address lines. When ALE 
is high the latch is open and when ALE goes low the 
latch is closed. 

As AS (CSR 3 (01), ACON = 1), the signal pulses 
LOW during the address portion of the bus trans- . 
action. The low to high transition of AS can be used 
by a slave device to strobe the address into a 
register. 

The LANCE drives the ALE/AS line only as a 
Bus Master. 

Data Strobe (Input/Output 3-State) . Defi nes the 
data portion of the bus transaction. DAS is high 
during the address portion of a bus transaction and 
low during the data portion. The low to high transi- 
tion can be used by a Sla ve device to strobe bus 
data into a register. DAS is driven only as a Bus 
Master. 

Data/Address Line Out (Output 3-Stat e). An 

external bus transceiver control line. DALO is as- 
sert when the LANCE drives the DAL lines. 
DALO will be low only during the address portion if 
the transfer is a READ. It will be lo w for t he entire 
transfer if the transfer is a WRITE. DALO is driven 
only when LANCE is a Bus Master. 

Data/Address Line In (Output 3-St ate). An 

external bus transceiver control line. DALI is 
asserted when the LANCE reads from the DAL 
lines. It will be low during the data portion of a 
READ transfer and re main high for the entire 
transfer if it is a WRITE. DALI is driven only when 
LANCE is a Bus Master. 

Bus Hold Request (Output Open Drain). As- 
serted b y the L ANCE when if requires access to 
memory. HOLD is held LOW for the entire ensuing 
bus transaction. The function of this pin is pro- 
grammed through' bit (00) of CSn 3 . Bit (00) of 
CSR 3 is cleared when RESET is asserted. 


HLDA 


INTR 


RX 

TX 

TENA 


RCLK 

CLSN 

RENA 

TCLK 

READY 


RESET 

Vcc 


When CSR 3 (00) BOON = 0 
I/O pin 17 = HOLD (Output Open Drain) 

When CSR 3 (00) BOON = 1 
I/O pin 17 = BUSRQ (Output Open Drain) 

BUSRQ will be asserted only if I/O pin 17 is high 
prior to assertion. 

Bus H old A cknow ledge (Input). A response to 
HOLD. When HLDA is low in response to the chip’s 
assert ion of HOLD, the chip is the Bus Master . 
HLDA deasserts upon the deassertioh of HOLD. 

Interrupt (Output Open Drain). An attention sig- 
nal that indicates, when active, that one or more of 
the following CSRq status flags i s set: BABL, 
MERR, MISS, RINT, TINT or IDON. INTR is ena- 
bled by bit 06 of CSRq (INEA = 1 ). 

Receive (Input). Receive Input Bit Stream. 

Transmit (Output). Transmit Output Bit Stream. 

Transmit Enable (Output). Transmit Output Bit 
Stream enable. A level-asserted with the Transmit 
Output Bit Stream, TX, to enable the external 
transmit logic. 

Receive Clock (Input). A 10MHz square wave 
synchronized to the Receive data and only active 
while receiving an Input Bit Stream. 

Collision (Input). A logical input that indicates that 
a collision is occurring on the channel. 

Receive Enable (Input). A logical input that indi- 
cates the presence of carrier on the channel. 

Transmit Clock (Input). 10MHz clock. 

(Input/Out put Open Drain). When the LANCE is a 
Bus Master, READY is an asynchronous acknowl- 
edgement from the bus memory that it will accept 
data in a WRITE cycle or that it has put data on the 
DAL lines in a READ cycle. 

As a Bus Slave, the LANCE asserts ftEADY when it 
has put data on the DAL lines during a READ cycle 
or is about to take d ata off the DAL li nes d uring a 
write cycle. REA DY is a response to D AS and w ill 
return HIGH after DAS has gone HIGH. READY is 
an input when the LANCE is a Bus Master and an 
output when the LANCE is a Bus Slave. 

(Input). Bus Reset Signal. Causes the LANCE to 
cease operation and enter an idle state. 

Power supply pin -(-5 volts ± 5%. 

Ground. Pins 1 and 24 should be connected to- 
gether externally, as close to the chip as possible. 


FUNCTIONAL DESCRIPTION 

The parallel interface of the Local Area Network Controller for 
Ethernet (LANCE) has been designed to be “friendly” or easy to 
interface to a variety of popular 16-bit microprocessors. These 
microprocessors include the following: Z8000, 8086, 68000 and 
LSI-11 . The LANCE has a 24-bit wide linear address space when 
it is in the Bus Master Mode allowing it to DMA directly into the 
entire address space of the above microprocessors. A pro- 
grammable mode of operation allows byte addressing in one of 


two ways; A Byte/ Word control signal compatible with the 8086 
and Z8000, or an Upper Data Strobe and Lower Data Strobe 
signal compatible with microprocessors such as the 68000. A 
programmable polarity on the Address Strobe signal eliminates 
the need for external logic. The LANCE interfaces with both 
multiplexed and demultiplexed data busses and features control 
signals for address/data bus transceivers. 

During initialization, the CPU loads the starting address of the 
initialization block into two internal control registers. The LANCE 
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has four internal control and status registers (CSRq, i. 2 , 3 ) which 
are used for various functions such as the loading of the initializa- 
tion block address, different programming modes and status 
conditions. The host processor communicates with the LANCE 
during the inttialization phase, for demand transmission and 
periodically to read the status bits following interrupts. All other 
transfers to and from the memory are handled as DMA under 
microword control. 


Interrupts to the microprocessor are generated by the 
LANCE: 1) upon completion of its initialization routine, 2) the 
reception of a packet, 3) the transmission of a packet, 4) 
transmitter timeout error, 5) a missed packet and 6) memory 
error. 

The cause of the interrupt is ascertained by reacfing CSRp. Bit 
(06) of CSRq, (INEA) enables or disables interrupts to the 
microprocessor. In systems where polling is used in place of 


Hgure 1. LANC^CPU Interfacing 
a) Multiplexed Bus 


Oataantf 

Addrms Addr«»» Bits 
Bits 0-1S 16<29 Control 



DALo-DALi 5 Ai«<A 23 Control 03378B-8 


b) Demultiplexed Bus 


Dots Bits Addross Bits 

0-1S 0-23 
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interrupts, bit (07) of CSRq (INTR) indicates an interrupt 
condition. 

The basic operation of the LANCE consists of two distinct 
modes: transmit and receive. In the trahsmit mode the LANCE 
chip directly accesses data in a transmit buffer in memory. It 
prefaces the data with a preamble, sync pattern, and calculates 
and appends a 32-bit CRC. This packet is then ready for trans- 
mission to the Am7991 SIA. 

In the receive mode, packets are sent via the SIA to the LANCE. 
The packet is loaded into buffer memory. A CRC is calculated 
and compared with the CRC appended to the data packet. If the 
calculated CRC checksum doesn’t agree with the packet CRC, 
an error bit is set. 

ADDRESSING 

Packets can be received using 3 different destination addressing 
schemes: physical, logical and promiscuous. 

The first type is a full comparison of the 48-bit destination address 
in the packet with the node address that was programmed into the 
LANCE during an initialization cycle. There are two types of 
logical address, one is group type mask where the 48-bit address 
in the packet is put throujgh a hash filter in order to map the 48-bit 
physical addresses into 1 of 63 logical groups. This mode can be 
useful if sending packets to all of a particular type of device 
simultaneously (i.e., send a packet to all file servers or all printer 
servers). The second logical address is a multicast address 
where all nodes on the network receive the packet. The last 
receive mode of operation is the so-called “promiscuous mode” 
in which a node will accept all packets on the coax regardless of 
their destination address. 

COLUSION DETECTION AND IMPLEMENTATION 

The Ethernet CSMA/CD network access algorithm is imple- 
mented corhpletely within the LANCE. In addition to listening for a 
clear coax before transmitting, Ethernet handles collisions in a 
predetermined way. Should two transmitters attempt to seize the 
coax at the same time they will collide and the data on the coax 
will be garbled. The transmitting nodes listen while they transmit; 
detect the collision, then continue to transmit for a predetermined 
length of time to “jam” the network and ensure that all nodes have 
recognized the collision. The transmitting nodes then delay a 
random amount of time according to the Ethernet “truncated 
binary backoff” algorithm in order that the colliding nodes don’t 
try to repeatedly access the network at the same time. Up to 16 
attempts to access the network are made by the LANCE before 
reporting back an error due to excessive collisions. 

ERROR REPORTING AND DIAGNOSTICS 

Extensive error reporting is provided by the LANCE. Errors con- 
ditions reported relate either to the network as a whole or to data 
packets. Network- related errors are recorded as flags in the 
CSRs and are examined by the CPU following interrupt. Packet 
related errors are written into descriptor entries corresponding to 
the packet. 

System errors include: 

• Babbling Transmitter 

- Transmitter attempting to transmit more than 1518 
data bytes. 

• CoiliSiorl 

- Collision detection circuitry nonfunctional 

• Missed packet 

- Insufficient buffer space 

• Memory timeout 

- Memory response failure 


Packet related errors: 

• CRC 

- Invalid data 

• Framing 

- Packet did not end on a byte boundary 

• Overflow/Underflow 

- Indicates abnormal latency in servicing 
a DMA request 

• Buffer 

- Insufficient buffer space available 

The LANCE performs several diagnostic routines which enhance 
the reliability and integrity of the system. These include a CRC 
logic check and two loop back modes (intemal/external). Errors 
may be introduced into the system to check error detection logic. 
A Time Domain Reflectometer is incorporated into the LANCE to 
aid system designers locate faults in the Ethernet cable. Shorts 
and opens manifest themselves in reflections which are sensed 
by the TDR. 

BUFFER MANAGEMENT 

A key feature of the LANCE and its on-board DMA channel is the 
flexibility and speed of communication between the LANCE and 
the host microprocessor through common memory locations. 
The basic organization of the buffer management is a circular 
queue of tasks in memory called descriptor rings as shown in 
Figure 2. There are separate descriptor rings to describe transmit 
and receive operations. Up to 128 tasks may be queued up on a 
descriptor ring awaiting execution by the LANCE. Each entry in a 
descriptor ring holds a pointer to a data memory buffer and an 


Rgure 2. LANCE/Processor Memory Interface 
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entry for the length of the data buffer. Data buffers can be chained 
or cascaded in order to handle a long packet in multiple data 
buffer areas. The LANCE searches the descriptor rings in a “look 
ahead manner” to determine the next empty buffer in order to 
chain buffers together or to handle back to back packets. As each 
buffer is filled, an "own” bit is reset allowing the host processor to 
process the data in the buffer. 

LANCE INTERFACE 

CSR bits such as ACON, BOON and BSWP are used for 
programming the pin functions used for different interfacing 
schemes. For example, ACON is used to program the polarity of 
the Address Strobe signal (ALE/AS). 

BCON is used for programming the pins for handling either the 
BYTE/WORD method for addressing word organized, byte ad- 
dressable memories where the BYTE signal is decoded along 


with the least significant address bit to determine upper or lower 
byte, or an explicit scheme in which two signals labeled as BYTE 
MASK (BMq and BM-t) indicate which byte is addressed. When 
the BYTE scheme i s chosen t he BMi pin can be used for per- 
forming the function BUSAKO. 

BCON is also used to program pins f or different DMA modes. In a 
daisy chain DMA scheme, 3 signals (BUSRQ, HLDA, BUSAKO), 
are use d. I n syste ms using a DMA controller for arbitration, only 
HOLD and HLDA are used. 

All data trans fers fr om the LAN CE in the Bus Master mode are 
timed by ALE, DAS a nd READ Y. The automatic adjustment of the 
LANCE cycle by the READY signal allows synchronization with 
variable cycle time memory due either to memory refresh or to 
dual port access. Bus cycles are a minimum of 600ns in length 
and can be increased in 100ns increments. 


BUS SLAVE WRITE TIMING 



Note; 1 . There are two types of delays which depend on which internal register is accessed. 
Typ 1 refers to access of CSRq, CSR^ and RAP. 

Typ 2 refers to access of CSR^ and CSR 2 . 
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READ SEQUENCE 

The read cycle is tsegun by valid addresses being placed on 
DALoo-C)ALi 5 and Ai6-A2a. The BYTE MASK signals are 
placed valid to indicate a word, upper byte or lower byte memory 
reference and READ indicates the type of cycle. ALE or AS are 
pulsed and the trailing edge of either can be used to latch ad- 
dresses. DALqo-DALis go into a 3 -state mode and DAS falls 
low to signal the begi nning of the memory access. The memory 
responds by placing READY low to indicate that the DAL lines 
have valid dat a. Th e LANCE then latches memory data on the 
rising ed ge of DAS which in turn ends the memory cycle and 
READY returns high. 


The bus transceiver control s, DA LI and' DALO, are used to 
control the bus t ransce ivers. DALI signals to strobe data toward 
the LANCE and DALO signals to strobe data or add resses away 
from the LANC E. During a read cycle DALO goes inac- 
tive before DALI becomes active to avoid "spiking” of the bus 
transceivers. 

WRITE SEQUENCE 

The write cycle is very similar except that the DALqq-DALis 
lines chan ge fro m containing addresses to data after ALE or AS 
go inactive DAS goes activ e afte r data is valid on the bus. Data to 
memory is held valid after DAS goes inactive. 


BUS SLAVE READ TIMING 
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DISTINCTIVE CHARACTERISTICS 

• Compatible with Ethemet/IEEE 802.3 specifications 

• Crystal controlled Manchester Encoder 

• Manchester Decoder acquires clock and data within six 
bit times with an accuracy of ±3ns 

• Guaranteed carrier detection and collision detection 
threshold limits 

- Carrier/collision detected for greater than -300mV 

- No carrier/collision for less than -175mV 

• Input signal conditioning rejects transient noise 

- Transients <10ns for collision detector inputs 

- Transients <16ns for carrier detector inputs 

• Receiver decodes Manchester data with up to ±20ns 
clock jitter (at 10MHz) 

• TTL comaptible host interface 

• Transmit accuracy ±0.01% (without adjustments) 


GENERAL DESCRIPTION 

The Am7991 Serial Interface Adapter (SIA) is a Manchester 
Encoder/Decoder compatible with both Ethernet and IEEE- 
802.3 specifications, in an Ethernet/IEEE-802.3 application 
the Am7991 interfaces the Am7990 Local Area Network 
Controller for Ethernet (LANCE) to the Ethernet transceiver 
cable, acquires clock and data within 6 bit-times and de- 
codes Manchester data with up to ±20ns phase jitter at 
1 0MHz. SIA provides both guaranteed signal threshold limits 
and transient noise suppression circuitry in both data and 
collision paths to minimize false start conditions. 


BLOCK DIAGRAM 


Serial Interface Adapter (SIA) 



Receive Data (RX) 
Receive Clock (RCLK) 


Carrier Present (RENA| 


Collision (CLSN) 


Transmit Data (TX| 
Transmit Enable (TENA| 

Transmit Clock (TCLK) 



XTALj ' 03378B-31 



TYPICAL ETHERNET NODE 




MEM 


Am7990 

LANCE 

_ 



_ 


il 




ETHERNET 

TRANSCEIVER 


TRANSCEIVER 

CABLE 




03378B-16 


CONNECTION DIAGRAM - Top View 
D-24-1 
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S2559E/F/G/H 

DTMF TONE GENERATOR 


Features 


General Description 


□ Low Output Tone Distortion: 7% 

□ Wide Operating Supply 
Voltage Range: 2.5 to 10 Volts 

□ Oscillator Bias Resistor On-Chip 

□ Can be Powered Directly from Telephone Line or 
from Small Batteries 

□ Interfaces Directly to a Standard Telephone 
Push-Button or Calculator Type X-Y Keyboard 

□ Four Options Available op Pin 15 and Pin 16: 

Bipolar Output 
E: Mode Select 
F: Chip Disable 
Darlington Output 
G: Mode Select 
H: Chip Disable 


The S2559E, F, G and H are improved members of the 
S2559 Tone Generator Family. The new devices feature 
extended operating voltage range, lower tone distor- 
tion, and an on-chip oscillator bias resistor. The S2559E 
and F are pin and functionally compatible with the 
S2559C and D, respectively. 

The S2559 G and H are identical to the E and F, except 
that there is a Darlington amplifier configuration on the 
tone out pin, rather than a single bipolar transistor as 
Shown in the block diagram. In many applications this 
eliminates the need for a transistor in the telephone cir- 
cuit. Tone distortion in the telephone is also likely to be 
lower. 



sr 

< 

UJ 
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S25089 


DTMF TONE GENERATOR 


Features 


General Description 


CL 

< 

LLJ 

Z 


□ Wide Operating Voltage Range; 2.5 to 10 Volts 

□ Optimized for Constant Operating Supply Voltages, 
Typically 3.5V 

□ Tone Amplitude Stability is Within ± 1.5dB of 
Nominal Over Operating Temperature Range 

□ Low Power CMOS Circuitry Allows Device Power to 
to be Derived Directly From the Telephone Lines or 
From Small Batteries 

□ Uses TV Crystal Standard (3.58MHz) to Derive All 
Frequencies Thus Providing Very High Accuracy 
and Stability 

□ Specifically Designed for Electronic Telephone 
Applications 

□ Interfaces Directly to a Standard Telephone 
Push-Button Keyboard With Common Terminal 

□ Low Total Harmonic Distortion 

□ Single Tone as Well as Dual Tone Capability 

□ Direct Replacement for Mostek MK5()89 Tone 
Generator 


The S25089 DTMF Generator is specifically designed 
to implement a dual tone telephone dialing system in 
applications requiring fixed supply operation and high 
stability tone output level, making it well suited for 
electronic telephone applications. The device can 
Interface directly to a standard pushbutton telephone 
keyboard with common terminal connected to Vss and 
operates directly from the telephone lines. All neces- 
sary dual-tone frequencies are derived from the widely 
used TV crystal standard providing very high accuracy 
and stability. The required sinusoidal waveform for the 
individual tones is digitally synthesized on the chip. 
The waveform so generated has very low total harmon- 
ic distortion. A voltage reference is generated on the 
chip which is very stable over the operating tempera- 
ture range and regulates the signal levels of the dual 
tones to meet the recommended telephone industry 
specifications. 
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S2560A 

PULSE DIALER 


Features 

□ Low Voltage CMOS Process for Direct Operation 
from Telephone Lines 

□ Inexpensive R-C Oscillator Design Provides Better 
than ± 5% Accuracy Over Temperature and Unit to 
Unit Variations 

□ Dialing Rate Can be Varied by Changing the Dial 
Rate Oscillator Frequency 

□ Dial Rate Select Input Allows Changing of the Dial- 
ing Rate by a 2:1 Factor Without Changing Oscil- 
lator Components 

□ Two Selections of Mark/Space Ratios ( 331 / 3 / 662/3 or 
40/60) 

□ Twenty Digit Memory for Input Buffering and for Re- 
dial with Access Pause Capability 

□ Mute and Dial Pulse Drivers on Chip 


□ Accepts DPCT Keypad with Common Arranged in a 
2 of 7 Format; Also Capable of Interface to SPST 
Switch Matrix 

General Description 

The S2560A Pulse Dialer is a CMOS integrated circuit 
that converts pushbutton inputs to a series of pulses 
suitable for telephone dialing. It is intended as a 
replacement for the mechanical telephone dial and can 
operate directly from the telephone lines with 
minimum interface. Storage is provided for 20 digits, 
therefore, the last dialed number is available for redial 
until a new number is entered. IDP is scaled to the dial- 
ing rate such as to produce smaller IDP at higher dial- 
ing rates. Additionally, the IDP can be changed by a 2:1 
factor at a given dialing rate by means of the IDP select 
input. 


Block Diagram 


KEYBOARD 

INPUTS 


DIAL 

RATE 

OSC 



DRS IPS M S 


Pin Configuration 
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S25610 


SINGLE CHIP 
REPERTORY DIALER 




Features 

□ Complete Pin Compatibility With S2560A and 
S2560G Puise Diaier Aliowing Easy Upgrading of 
Existing Designs. 

□ Ten 18-Digit Number Memories Pius Last Number 
Redial (22 Digit) Memory On Chip. 

□ Low Voltage CMOS Process for Direct Operation 
From Teiephone Lines. 

□ Inexpensive R-C Osciliator Design With Accuracy 
Better Than ± 5% Over Temperature and Unit-Unit 
Variations. 


□ Independent Select Inputs for Variation of Diaiing 
Rates (10pps/20pps), Mark/Space Ratio (33 Vs - 662 / 3 / 
40-60), Interdigit Pause (400ms/800ms). 

□ Can Interface With Inexpensive XY Matrix or Stan- 
dard 2 of 7 Keyboard With Common. Aiso Capable 
of Logic Interface (Active High). 

□ Mute and Puise Drivers On Chip. 

□ Call Disconnect by Pushing * and # Keys 
Simuitaneousiy. 



3342 


® IC MASTER 1984 








S2561 /S2561 A/S2561 C 

TONE RINGER 


Features 

□ CMOS Process for Low Power Operation 

□ Operates Directly from Telephone Lines with 
Simple Interface 

□ Also Capable of Logic Interface for Non-Telephone 
Applications 


□ Auto Mode Allows Amplitude Sequencing such that 
the Tone Amplitude Increases In Each of the First 
Three Rings and Thereafter Continues at the Maxi- 
mum Level 

□ Single Frequency Tone Capability 


□ Provides a Tone Signal that Shifts Between Two 
Predetermined Frequencies at Approximately 16Hz 
to Closely Simulate the Effects of the Telephone 
Bell 

□ Push-Pull Output Stage Allows Direct Drive, Elimi- 
nating Capacitive Coupling and Provides Increased 
Power Output 

□ 50mW Output Drive Capability at 10V 
Operating Voltage 


General Description 

The S2561 Tone Ringer is a CMOS integrated circuit 
that Is Intended as a replacement for the mechanical 
telephone bell. It can be powered directly from the 
telephone lines with minimum Interface and can drive a 
speaker to produce sound effects closely simulating 
the telephone bell. 
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American Microsystems, Inc. 


Advanced Product Description 


S2550A 


August 1 983 TWO TO FOUR WIRE TELEPHONE 

HYBRID WITH TONE RINGER 


Features 

□ Monolithic IC Consisting of the Speech Network 
and Tone Ringer 

□ Interfaces With Inexpensive Condenser Electret 
Microphone, Eiectromagnetic Receiver and a 
Piezoelectric Ringer Transducer 

□ Automatic Gain Adjustment for Loop Loss 
Compensation 

□ Low Voltage CMOS Process for Operation Over 
Varying Loop Lengths and Currents 


□ Uses Inexpensive and Non-Critical External 
Components 

General Description 

The S2550A is a monolithic integrated circuit specifi- 
cally designed for implementing a low cost telephone 
set circuit. It consists of the hybrid circuit for speech 
transmission and reception and a tone ringer circuit 
that generates an audible tone coincident with the in- 
coming ringing signal through a suitable piezoelectric 
transducer or high impedance speaker. 
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BELL 212A/CCITT V.22 COMPATIBLE 
MODEM FILTER WITH EQUALIZER 


Features 


General Description 


□ Bell 212AA/.22 Compatible 

□ Usable for Bell 103/113 Applications 

□ High and Low Band Filters with Compromise Group 
Delay Equalizers 

□ Originate/Answer Operating Modes 

□ Buffered Clock Output 

□ Excellent Rejection of CCITT Guard Tones 

□ Low Power CMOS 50mW Typ. 

□ ±5 Volt Operation 

□ Low Cost 16-Pln Package 


The AMI S3522 Modem Filter is a 16-pin monolithic 
CMOS integrated circuit designed to implement both 
the filtering and equalizing functions required in Bell 
21 2A and CCITT V.22 Modems. The S3522 Includes 
both the transmit signal shaping filter and the receive 
signal separation filter and features on-chip originate/ 
answer mode selection logic. In addition, half-channel 
compromise amplitude and group delay equalization is 
included, giving full compromise equalization through 
the transmit and receive filter pair. The S3522 features 
excellent rejection of the CCITT Guard Tones at 550Hz: 
Low-Band (56dB), High-Band (61 dB) and ISOOHz: Low- 
Band (48dB), High-Band (28dB). 
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S3526 


SINGLE FREQUENCY TUNEABLE 
BANDPASS/NOTCH FILTER/TONE GENERATOR 


Features 

□ Center Frequency of Filters Match and Track Fre- 
quency of Generated Tone 

□ Tone Frequency Adjustable Over a 100Hz to 5kHz 
Range 

□ Unfiltered Input, Input with Notched Tone, Input 
Tone and Tone Generator Outputs 

□ Operation from a Crystal or External CMOS/TTL 
Clock 

□ Operation at 2600Hz from a Low Cost 3.58MHz TV 
Color Burst Crystal or 256kHz Ext. Clock 

□ Buffered Output Drives 600Q Loads 

^ .Single or Split Supply Operation 

u _ow Power CMOS Technology 


General Description 

The S3526 is a low power CMOS Circuit which may be 
used in a variety of single frequency (SF) comrnunica- 
tion applications such as SF-Tone Receivers, Tone 
Remote Control in Mobile systerps. Loopback Diagnos- 
tics in Modems, control of Echo Cancellers, dialing and 
privacy functions in Common Carrier Radio Telephone, 
etc. The main functional blocks of the S3526 Include a 
low distortion tone (sinewave) generator whose fre- 
quency may be programmed using a crystal (i.e. 2600Hz 
using a low cost TV color burst crystal) or external 
clock time base; a bandpass filter used to extract tone 
information from the input signal; a band reject filter 
which is used to “Notch” out tone information from the 
input signal; and a buffer amplifier with selectable in- 
put (unfiitered input signal, or input signal with tone 
notched) capable of driving a 6000 load. 

















Features 


General Description 


□ Seventh Order Ellipitical Ladder Filter with Cosine 
Preflltering Stage 

□ Cutoff Frequency (y Range of 10Hz to 20kHz, 
40Hz to 20kHz Via 3.58MHz TV Crystal 

□ Passband Ripple; <0.1 dB 

□ Stopband Attenuation: >51 dB for f>1.3fc 

□ Cutoff Frequency Selectable In 64 Steps Via Six Bit 
Control Word 

□ Steps May Be Custom Programmed from a Set of 
2,048 Discrete Points Via Internal ROM 

□ Cutoff Frequency Continuously Variable Via Exter- 
nal Clock (Crystal, Resonator, or TTL/CMOS 
Clock) 

□ Uncommitted Input and Output Op Amps for Anti- 
Aliasing and Smoothing Functions 

□ Low Power CMOS Technology 




The S3528 Is a programmable low pass filter which may 
be used In a wide variety of filtering applications com- 
monly found in speech analysis, telecommunications, 
test equipment and instrumentation, etc. The 3528’s 
CMOS design using switched capacitor design tech- 
niques allows easy programming of the filter’s cutoff 
frequency (y, discretely, in 64 steps via a six bit control 
word or continuously by varying the external time base. 
The useful range of operation of the filter passband ex- 
tends from 10Hz to 20kHz. When operating from a low 
cost TV crystal (3.58MHz) a range of 40Hz to 20kHz may 
be realized. For special applications the S3528 may be 
customized via the Internal ROM to accomodate a 
specific set of cutoff frequencies from a choice of 2,048 
possiblities. 
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American Microsystems, Inc. 


S3506/S3507/S3507A 


CMOS SINGLE CHIP m-LAW/A-LAW 
SYNCHRONOUS COMBO CODECS WITH FILTERS 


q: 

< 

HI 

z 


Features 

□ Independent Transmit and Receive Sections With 
75dB Isolation 

□ Low Power CMOS 80mW (Operating) 8mW (Standby) 

□ Stable Voltage Reference On-Chip 

□ Meets or Exceeds AT&T D3, and CCITT G.711, 
G.712 and G.733 Specifications 

□ Input Analog Filter Eliminates Need for External 
Anti-Aliasing Prefilter 

□ Input/Output Op Amps for Programming Gain 

□ Output Op Amp Provides ± 3.1 V into a 600Q Load or 
Can Be Switched Off for Reduced Power (70mW) 

□ Special Idle Channel Noise Reduction Circuitry for 
Crosstalk Suppression 


□ Encoder has Dual-Speed Auto-Zero Loop for Fast 
Acquisition on Power-Up 

□ Low Absolute Group Delay = 450|isec. @ 1kHz 

General Description 

The S3506 and S3507 are monolithic silicon gate CMOS 
Companding Encoder/Decoder chips designed to im- 
plement the per channel voice frequency Codecs used 
in PCM systems. The chips contain the band-limiting 
filters and the analog^*>dlgltal conversion circuits that 
conform to the desired transfer characteristic. The 
S3506 provides the European A-Law companding and 
the S3507 provides the North American /.^Law com- 
panding characteristic. 
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S28211 


SIGNAL PROCESSING 
PERIPHERAL 


Features 

□ Single-Chip Programmable Digital Signal Processor 

□ May Be Customized (ROM Programmed) With 
Customer Generated Routines 

□ Seif-Emulation Capability 

□ Standard Preprogrammed Processors Available 

□ Fetch/M ultipiy/Add/Store Cycle 

□ 512 Word X 18 Bit Instruction Memory 

□ Unique Three Port Data Memory 

256 X 16 RAM/128 x 16 ROM 

□ 12 X 12 Pipelined Multiplier With 16 Bit Product 

□ 16 Bit Accumulator With Overflow Detect/Protect 

□ Double Buffered Asynchronous Serial I/O Port 

□ ^P-Compatlble I/O Port I.e. 6800 (A Version), 

8080 (B Version), etc. 


General Description 

The S28211 is a single-chip microcomputer which has 
been optimized to execute digital signal processing 
algorithms commonly used In applications such as 
telecommunications speech processing, industrial 
process control instrumentation, etc. It may be used as 
a stand alone unit, or may be operated as a peripheral in 
a microprocessor based system. The latter configura- 
tion allows arrays of S2821 Is to be used together for in- 
creased processing throughput. The S28211’s multi- 
bus, pipelined architecture and powerful multi- 
operation instructions make It possible to write very 
compact algorithms. This allows the available memory 
to be used efficiently and Increases the execution 
speed of a given algorithm. The S28211 may be 
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DEVICES 


FEATURES 

Ultra Low Drift (1jLiV/°C) 

Low Offset Voltage (0.25mV) 

Low Input Bias Currents (25pA) 

Low Quiescent Current 
Low Noise (I^V p-p) 

High Open Lo<^ Gain (IIOdB) 

Matched Offset Voltage — AD647 

Matched Offset Voltage Over Temperature — AD647 

Matched Bias Current AD647 

Crosstalk 124dB at 1kHz 

Low Total Harmonic Distortion 

PRODUCT DESCRIPTION 

The AD547and AD647 are monolithic, FET input operational 
amplifiers combining the very low input bias current advan- ^ 
tages of a BIFET op amp with offset and drift performance 
previously available only in high quality bipolar amplifiers. 

The exclusive Analog Devices laser wafer trim process trims 
both the input offset voltj^e and offset voltage drift to levels 
far lower than any competing BIFET amplifier (ImV, 5 mV/°C-- 
J versions, 0.25mV, l/iV/* C— L versions). 

In addition, the offset voltage is laser trimmed to less than 

0. 25mV and matched to 0.25mV for the AD647L, 0.5mV 
and matched to 0.25mV for the AD647K. 

The AD547 offers the lowest guaranteed input bias currents 
of any BIFET amplifier with 50pA max for the J grade and 
25pA max for the L grade. The AD647 offers matched bias 
currents that are significantly lower than currently available 
monolidiic dual FET input operational amplifiers: 35pA max, 
matched to 15pA for the AD647K and L; 75pA max, matched 
to 25pA for the ADd47J and S. 

PRODUCT HIGHLIGHTS 

1. Advanced laser wafer trimming techniques reduce offset 
voltage drift to ljtiV/°C max and reduce offset voltage to 
only 0.25mV max on the AD547L. 

OUTUNE DIMENSIONS 
Dimensions shown in inches and (mm). 


0165 (4 201 
0185 14 701 


0.335 (8.50) t 
0 370 (9.40) I 

I 0.305 17.751 
0 355 (9 00) 


0 04 MAX 
(1.02 MAX) 



0 50 MIN 
(12 7 MIN) 


0.010 (0 25) 
0 040 (1 02) 


0 230 TYP (5 84) 


'Z'x^ 


0 029 (0 74) 
0 045 (1 14) 




0 028 (0 71) 
0 034 (0 86) 


TO-99 


Ultra Low Drift 
BIFET Operational Amplifiers 

AD547/AD647 



ADS47 SINGLE VERSION 



AD647 DUAL VERSION 

2. Analog Devices BIFET processing provides 25pA max 
(lOpA typic^) bias currents specified after 5 minutes of 
warm-up. 

3. Low voltage noise, high open loop gain and outstanding 
offset performance make the series true precision BIFET 
amplifiers. 

4. The AD647 dual has tight matching specifications to ensure 
h^h performance, eliminating the need to match individual 
devices. 

5. Laser-wafer-trimming reduces offset voltage to as low as 
0.25mV max and matched side to side toO,25mV (AD647L), 
thus eliminating the need for external nulling. 

6. The standard dual amplifier pin out allows die AD647 to 
replace lower performance duals without redesign. 

ORDERING GUIDE 

Initial Offset Offset Voltage Temperature 


Model 

Voltage 

Drift 

Range 

AD547JH 

l.OmV 

Spiv/’c 

0 to +70° C 

AD547KH 

O.SmV 

2mV/°C 

0 to +70° C 

AD547LH 

0.25mV 

l/iV/°C 

0 to +70°C 

AD547SH 

O.SmV 

SmV/°C 

-SS°C to+12S°C 

AD647JH 

l.OmV 

10juV/“C 

0 to +70°C 

AD647KH 

O.SmV 

SmV/®C 

0 to +70°C 

AD647LH 

0.2SmV 

2nV/°C 

0 to +70°C 

AD647SH 

O.SmV 

10/iV/®C 

-SS°Cto+12S°C 
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FEATURE SELECTION CHART 


Operational Amplifiers 


GENERAL PURPOSE 


HIGH ACCURACY 


LOW Vos drift 


Monolithic 

Technologj- 

Multi-Device 

Technology 

High Open 
Loop Gain 
High CMR 
Low Offset 
Voltage 


Low Bias 
Current 


Wideband 

(Unity Gain) 


Bipolar Input 
J-FET 
Dual J-FET 


>100dB 

>140dB 

>100dB 

<5mV 

<lmV 

<50fiV 

<5mV/“c 

<0.6fV/°C 

<50pA 

<5pA 

sSO.SpA 

<1ms to 0.1% 
<Siis to 0.01% 
>2MHz 
>10MHz 

> lOV/ps 

> 30 V/(Lis 

> lOOV/ps 
>1000V/fis 


Low Noise (0.1 to lOHz) 

2/jV p-p 

High Voltage Out >100V 

High CuiTcnt Out >20mA 

Low Power <7SmW 

Second Source 
Temperature Range 
0 to +70°C 
-25°C to +85°C 
-5S°Cto-rl25°C 
Dice Availability 


< 

Hi 

z 


GENERAL PURPOSE BIPOLAR INPUT SPECIFICATIONS (typical @ Vg = ±15V, Ta = +25®C unless otherwise noted) 



Gain 

Ouq>ut 

V/mA 

Umty Gain 

Slew Rate 

Vos 

mV 

AVos/AT 

(jtvrc 

Ib 

nA 

CMR 

dB 

Temp 


Model 

min 

min 

MHz 

V/fts 

max 

max 

max 

min 

Range* 

Packi^e' 

ADIOIA 

50k 

10/5 

1.0 to 8.0 

0.5 to 10 

2.0 

15 

75 

80 

M 

H 

AD201A 

50k 

10/5 

1.0 to 8.0 

0.5 to 10 

2.0 

15 

75 

80 

I 

H,N 

AD301A 

25k 

10/5 

1.0 to 8.0 

0.5 to 10 

7.5 

30 

250 

70 

C 

H.N 

AD301AL 

80k 

10/5 

1.0 to 10.0 

0.25 to 9.0 

1.0 

5.0 

30 

90 

C 

H,N 

AD108 

50k 

13/1.3 

0.3 to 3.0 

0.3 to 1.3 

2.0 

15 

2.0 

85 

M 

H 

AD208 

50k 

13/1.3 

0.3 to 3.0 

0.3 to 1.3 

2.0 

15 

2.0 

85 

1 

H 

AD308 

25k 

13/1.3 

0.3 to 3.0 

0.3 to 1.3 

7.5 

30 

7.0 

80 

C 

H 

AD108A 

80k 

13/1.3 

0.3 to 3.0 

0.3 to 1.3 

0.5 

5.0 

2.0 

96 

M 

H 

AD208A 

80k 

13/1.3 

0.3 to 3.0 

0.3 to 1.3 

0.5 

5.0 

2.0 

96 

I 

H 

AD308A 

80k 

13/1.3 

0.3 to 3.0 

0.3 to 1.3 

0.5 

5.0 

7.0 

96 

C 

H 

A074^ 

SGk 

10/5 

1.0 

0.5 

5.0 

- 

500 

70 

M 

H,N 

AD741C 

20k 

10/5 

1.0 

0.5 

6.0 

- 

500 

70 

c. 

H,N 

AD741J 

50k 

10/10 

1.0 

0.5 

3.0 

20 

200 

80 

C 

H.N 

AD741K 

50k 

10/5 

1.0 

0.5 

2.0 

15 

75 

90 

C 

H.N 

AD741L 

50k 

10/5 

1.0 

0.5 

0.5 

5.0 

50 

90 

c 

H.N 

AD741S 

NOTES 

50k 

10/10 

1.0 

0.5 

2.0 

15 

75 

80 

M 

H 


'C = 0to-i-70°C, 1 = 
*H=TO-99 can,N = 


-25'’C to +85°C, M = -55'’C to •l■125°C 
8-pin mini DIP 
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ANALOG 

DEVICES 



Operatjonal AmpVliers 


GENERAL PURPOSE FET INPUT 

SPECIFICATIONS (typical @ Vg = ±15V, Ta = +25°C unless otherwise noted) 





Output 



Vos 

AVos/AT 

lb 

CMR 



Gain 

V/mA 

Unity Gain 

Slew Kate 

mV 

mv/“c 

pA 

dB 

Temp 

Model 

min 

min 

MHz 

V/ps 

max 

max 

max 

min 

Range’ 

ADS03J 

20k 

10/5 

1.0 

3.0 

50 

75 

15 

70 

C 

ADS03K 

50k 

10/5 

1.0 

3.0 

20 

25 

10 

80 

C 

AD503S 

50k 

10/5 

1.0 

3.0 

20 

50 

10 

80 

M 

AD506J 

20k 

10/5 

1.0 

3.0 

3.5 

75 

15 

70 

C 

AD506K 

50k 

10/5 

1.0 

3.0 

1.5 

25 

10 

80 

c 

AD506L 

75k 

10/5 

1.0 

3.0 

1.0 

10 

5 

80 

c 

AD506S 

50k 

10/5 

1.0 

3.0 

1.5 

50 

10 

80 

M 

AD540J 

20k 

10/5 

1.0 

6.0 

50 

75 

50 

70 

C 

AD540K 

50k 

10/5 

1.0 

6.0 

20 

25 

25 

70 

C 

AD540S 

SOk 

10/5 

I.O 

6.0 

20 

50 

25 

70 

M 

AD542J 

100k 

10/5 

1.0 

3.0 

2.0 

20 

50 

76 

C 

AD542K 

300k 

10/5 

1.0 

3.0 

1.0 

10 

25 

80 

c 

AD542L 

300k 

10/5 

1.0 

3.0 

0.5 

5 

25 

80 

c 

AD542S 

300k 

10/5 

1.0 

3.0 

1.0 

15 

25 . 

80 

M 

AD544J 

30k 

10/5 

2.0 

13 

2.0 

20 

50 

74 

C 

AD544K 

SOk 

10/5 

2.0 

13 

1.0 

10 

25 

80 

c 

AD544L 

SOk 

10/5 . 

2.0 

13 

0.5 

5 

25 

80 

c 

AD544S 

SOk 

10/5 

2.0 

13 

1.0 

15 

25 

80 

M 

AD547J 

100k 

10/5 

1.0 

3.0 

1.0 

5 

50 

76 

C 

AD547K 

250k 

10/5 

1.0 

3.0 

0.5 

2 

25 

80 

C 

AD547L 

250k 

10/5 

1.0 

3.0 

0.25 

1 

25 

80 

C 

AD547S 

250k 

10/5 

1.0 

3.0 

0.5 

5 

25 

80 

M 

AD642J 

100k 

10/S 

1.0 

3.0 

2.0^ 

3.5m V* 

75 

76 

C 

AD642K 

300k 

10/5 

1.0 

3.0 

1.0* 

2.0m V* 

35 

30 

C 

AD642L 

300k 

10/5 

I.O 

3.0 

0.5* 

1.0m V^ 

35 

80 

c 

AD642S 

300k 

10/5 

1.0 

3.0 

1.0* 

3.5mV^ 

75 

80 

M 

AD644J 

30k 

10/5 

2.0 

13 

2.0* 

3.5m V^ 

75 

76 

c: 

AD644K 

SOk 

10/5 

2.0 

13 

1.0* 

2.0m V^ 

35 

80 

c 

AD644L 

SOk 

10/5 

2.0 

13 

0.5* 

1.0m 

35 

80 

c 

AD644S 

SOk 

10/5 

2.0 

13 

1.0* 

3.5mV^ 

75 

80 

M 

AD647JH 

lOOk 

10/5 

1.0 

3.0 

I.O* 

10 

75 

76 

C 

AD647KH 

250k 

10/5 

1.0 

3.0 

0.5* 

5 

35 

80 

<: 

AD647Ln 

250k 

10/5 

1.0 

3.0 

0.25* 

2.5 

35 

80 

c 

AD647SH/ 250k 

NOTl-S 

10/5 

1.0 

3.0 

0.5* 

10 

35 

80 

M 


' C * 0 to +70’ C; M » -55' C to +125'C * Dual amplifien with matched side to side offset voitage 

* H * 70-99 can; Z » Module ^Guaranteed max offset error from to 


Package^ 



HIGH ACCURACY LOW Vqs DRIFT 

SPECIFICATIONS (typical @ Vs = ±15V, Ta = +25®C unless otherwise noted) 

Output Vos AVos/^T CMR 



Gain 

V/mA 

Unity Gam 

9ew Ran 

mV 

(1V?C 

nA 

dB 

Temp 


Model 

min 

mm 

MHz 

V/pt 


nux 

max 

max 

min 

IUn*t‘ 

Hck^e^ 

AD504J 

250k 

10/5 

0.3 to 1.0* 

aizto 

i2.5* 

2.5 

5.0 

200 

94 

c 

H 

Ab504K 

500k 

10/5 

0,3 to I.O* 

0.12 tc 

• 2.5*^ 

1.5 

3.0 

100 

100 

C 

H 

AD504L 

1000k 

10/5 

0.3 to 1,0* 

0.12 to 

'2,5* 

0.5 

1.0 

80 

110 

c 

H 

AD504M 

1000k 

10/5 

0.3 to 1.0^ 

0.12 tc 

• 2.5* 

0.5 

0.5 

80 

no 

c 

H 

AD504S 

lOOOk 

10/5 

0.3 to 

0.12 IC 

• 2.5* 

0.5 

1.0 

80 

no 

M 

H 

AD510J 

250k 

10/5 

0.3 

0.1 


0.1 

3.0 

25 

94 

C 

H 

AD510K 

1000k 

10/5 

0.3 

0.1 


0.05 

1.0 

13 

no 

C 

H 

AD510L 

1000k 

10/5 

0.3 

0.1 


0.025 

0.5 

10 

no 

c 

H 

AD510S 

1000k 

10.^5 

0 3 

0.1 


0.05 

1.0 

13 

no 

M 

H 

AD517j 

1000k 

10/10 

0.25 

0.1 


0.150 

3.0 

5 

94 

C 

H 

AD517K 

1000k 

10/10 

0.25 

O.l 


0.075 

1.8 

2 

no 

c 

H 

AD517L 

1000k 

10/10 

0.25 

0.1 


0.05 

13 

1 

no 

c 

H 

AD517S 

1000k 

10/10 

0.25 

0.1 


0.075 

1.8 

2 

no 

M 

H 

AD547J 

look 

10/5 

1.0 

3.0 


1.0 

5 

SO 

76 

C 

H 

AD547K 

250k 

10/5 

1.0 

3.0 


•0.5 

2 

25 

80 

C 

H 

AD547L 

250k 

10/5 

1.0 

3.0 


0.25 

1 

25 

80 

C 

H 

AD547S 

2S0k 

10/5 

1.0 

3.0 


0.5 

5 

25 

80 

M 

H 

AD647JH 

100k 

10/S 

1.0 

3.0 


1.0* 

10 

75 

76 

c 

H 

AD647KH 

250k 

10/5 

1.0 

3.0 


0.5* 

5 

35 

80 

c 

H 

AD647LH 

250k 

10/5 

1.0 

3.0 


0.25* 

2.5 

35 

so 

c 

H 

AD647SH 

2 SOk 

10/5 

1.0 

3.0 


0.5* 

10 

35 

80 

M 


ADOP.07EH 

2000k 

10/10 

0.6 

0.17 


0.075 

1.3 

±4 

106 

C 

H 

AD OP-07CH 

1200k 

10/10 

0.6 

0.17 


0.150 

1.6 

±7 

100 

C 

H 

AD OP-07DH 

1200k 

10/10 

0.6 

0.17 


0.150 

2.5 

±12 

94 

C 

H 

AD OP-07AH 

3000k 

10/10 

0.6 

0.17 


0.025 

0.6 

±2 

no 

M 

H 

AD OP-07H 

2000k 

10/10 

0.6 

0.17 


0.075 

1.3 

±3 

no 

M 

H 

'C-Oto+70'C; 

Mo-35‘Cto 

+125‘C 

’H»T0'99 can 

;N'=B-pini 

mini DIP 

* Dependent on 

condensation 

capacitor selection 



HIGH ACCURACY LOW BIAS CURRENT 

SPECIFICATIONS (typical @ Vs = ±15V, Ta = +25'’C unless otherwise noted) 


Model 

Gain 

Output 

V/mA 

Unity Gain 

Slew Rate 

Vos 

mV 

AVos/AT 

nvrc 

lb 

pA 

CMR 

dB 

Temp 


min 

rain 

MHz 

V/MS 

max 

max 

mbi 

Rai^’ 

Package* 

AD515J 

20k 

10/5 

0.35 

0.3 

3.0 

50 

0.300 

66 

C 

H 

AD515K 

40k 

10/5 

0.35 

0.3 

1.0 

15 

0.150 

80 

C 

H 

AD515L 

25k 

10/5 

0.35 

0.3 

1.0 

25 

0.075 

70 

c 

H 

AD545J 

20k 

10/5 

0.7 

1.0 

1.0 

25 

2 

66 

C 

H 

AD545K 

40k 

10/5 

0.7 

1.0 

1.0 

15 

1 

70 

C 

H 

AD545L 

40k 

10/5 

0.7 

1.0 

0.5 

5 

1 

76 

c 

H 

AD54SM 

NOTI-S 

‘C*0io+70'C 

40k 

•h • 

10/5 

• TO-99 can, Z = 

0.7 

» Module 

1.0 

* Adjustable to icto 

0.25 

3 

1 

76 

c 

H 
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DEVICES 


Operational Amplifiers 


FEATURE SELECTION CHART 



FAST/WIDEBAND 

SPECIFICATIONS (typical @ Vs = ±15V, Ta = +25°C unless otherwise noted) 




Oacpvt 

V/mA 

I 

Ui^Gaki 

Slew R«ie 
V/ia 

- ' -/Ik 

Setifiiy 

Tme 

Vos 

mV 

AVqs/AT 

tivrc 

lb 

nA 

CMR 

dB 

Temp 


MckU 

am 

mia 

MHz 

mm 

iu to 0.1% 

max 

max 

max 

min 

Rai^^ 

Package^ 

AD380JH 

25k 

10/50 

40 

200 

0.13 

2.0 

50 

100 

60 

C 

X 

A0380K11 

2Sk 

10/50 

40 

200 

0.13 

1.0 

20 

100 

60 

C 

X 

AD380LH 

25k 

10/50 

40 

200 

0.13 

1.0 

10 

ioo 

60 

C 

X 

AD380SH 

25k 

10/50 

40 

200 

0.13 

1.0 

50 

100 

60 

M 

X 

AD381JH 

60k 

10/5 

5 

20 

0.7 

1.0 

15 

100 

76 

C 

H 

AD381KH 

look 

10/5 

5 

20 

0.7 

0.5 

10 

100 

80 

C 

11 

AD381LH 

look 

10/5 

5 

20 

0.7 

0.25 

5 

100 

80 

c 

H 

A0381SH 

100k 

10/5 

5 

20 

0.7 . 

1.0 

10 

100 

80 

M 

II 

AD3S2JH 

25k 

10/50 

5 

20 

1.3’ 

1.0 

IS 

ioo 

76 

C 

X 

AD382KH 

35k 

10/50 

5 

20 

1.3* 

0.5 

10 

50 

80 

C 

X 

AD382U1 

35k 

10/50 

5 

20 

1.3* 

0.25 

5 

so 

80 

C 

X 

AD382SH 

35k 

10/50 

5 

20 

1.3* 

1.0 

10 

50 

80 

M 

X 

ADS07j 

80k 

10/10 

35 

20 

0.9 

S 

15 

25 

74 

C 

II 

AD$07K 

look 

10/10 

35 

25 

0,9 

3 

15 

15 

80 

C 

H 

ADS07S 

100k 

10/10 

35 

20 

0.9 

4 

20 

IS 

80 

M 

H 

AD509J 

7.5k 

10/5 

20 

80 

0.2 

10 

20 

250 

74 

C 

H 

ADS09K 

10k 

10/5 

20 

80 

0.2 

8 

30 

200 

80 

C 


ADS09S 

10k 

10/5 

20 

100 

0.5 

8 

30 

200 

80 

M 

H 

ADS18J 

25k 

10/10 

12 

SO 

0.8 

10 

10 

500 

70 

C 

H 

AD51BK 

50k 

10/10 

12 

50 

0.8 

4 

15 

250 

80 

C 

H 

AJ>S18S 

50k 

10/10 

12 

SO 

0.8 

4 

20 

250 

80 

M 

li 

AD3554AM 

31.6k 

10/100 

90 

1000 

0.12 

2.0 

50 

50 

60 

1 

Y 

AD3554BM 

31.6k 

10/100 

90 

1000 

0.12 

1.0 

IS 

50 

60 

1 

Y 

AD3554SM 

31.6k 

10/100 

90 

1000 

0.12 

1.0 

2$ 

50 

60 

M 

Y 

ADLH0032GG 

Ik 

12/10 

70 

500 

0,3 

5 

25 

0.023 

60 

i 

X 

ADLH0032G 

Ik 

12/10 

70 

500 

0.3 

2 

25 

0.01 

60 

M 

X 

ADLH0033CG 

0.98’ 

12/100 

lOO’ 

1400 

3,2n$’ 

12 

50 

0.05 

- 

! 

X 

ADLH0033G 

0.98’ 

12/100 

100‘ 

1500 

2.9ns'’ 

5 

50 

0.05 

- 

M 

X 

HOS-050 

100k 

10/100 

100 

300 

0.1 

35 

150 

2 

70 

M 

X 

HOS-050A 

100k 

10/100 

100 

300 

0.1 

15 

35 

2 

70 

M 

X 

HOS-050C 

100k 

10/100 

100 

300 

0.1 

65 

200 

2* 

70 

1 

X 

HOS-060SH 

look 

10/100 

100 

300 

0.1 

1.0 

10 

2* 

70 

M 

X 

H05-100AH 

0.96’ 

12/100 

125* 

1400 

2.0ns’ 

10 

25 

5mA 

- 

1 

X 

HOS-IOOSH 0.97’ 12/100 

NOTES 

’ C « 0 to ♦70f’C, 1 « -2S*C to ♦SS'C. M « -25"C 
’ H - TO^ cm. X « 12-lrad T04 cu. Y - T03 
’Scni^ tine to 0 . 01 % 

* Sccdiag tine to Ojei%i mx 
' Unity Can Baffert 

* Lofe Si(Di] SdB BW 
^RixTane 

125* 

to-*‘l2S“C 

cvi.Z-Moduk 

1500 

2.0ns’ 

5 

25 

5mA 


M 

X 
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ANALOG 

DEVICES 


FEATURES 

Low Noise: 0.3}j,V p-p 0.1Hz to 10Hz 
Low Nonlinearity: 0.003% (G = 1} 

High CMRR: 120dB (G = 1000) 

Low Offset Voltage: SOpV 

Low Offset Voltage Drift: O.SpVrC 

Gain Bandwidth Product: 25MHz 

Pin Programmable Gains of 1, 10, 100, 1000 

Input Protection, Power On - Power Off 

No External Components Required 

Internally Compensated 

PRODUCT DESCRIPTION 

The AD524 is a precision monolithic instrumentation amplifier 
designed for data acquisition applications requiring high accuracy 
under worst-case operating conditions. An outstanding combina- 
tion of high linearity, high common mode rejection, low offset 
voltage drift, and low noise makes the AD524 suitable for use in 
many data acquisition systems. 

The ADS 24 has an output offset voltage drift of less than 25|xV/°C, 
input offset voltage drift of less than 0.5|xV/°C, CMR above 
90dB at unity gain (120dB at G = 1000) and maximum nonlinearity 
of 0.003% at G = 1 . In addition to the outstanding dc specifications 
the AD524 also has a 25MHz gain bandwidth product (G = 

100). To make it suitable for high speed data acquisition systems 
the AD524 has an output slew rate of 5V/|xs and settles in ISps 
to 0.01% for gains of 1 to 100, 

As a complete amplifier the AD524 does not require any external 
components for fixed gains of 1, 10, 100 and 1,000. For other 
gain settings between 1 and 1000 only a single resistor is required. 
The AD524 input is fully protected for both power on and 
px)wer off fault conditions. 

The AD524 IC instrumentation amplifier is available in four 
different versions of accuracy and operating temperature range. 
The economical “A” grade, the low drift “B” grade and lower 
drift, higher linearity “G” grade are specified from — 25°G to 
-f- 85°C. The “S” grade guarantees performance to specification 
over the extended temperature range — 55°C to + 125°C. 

PIN CONFIGURATION 


Precision Instrumentation Amplifier 


AD524 


AD524 FUNCTIONAL BLOCK DIAGRAM 



13 1 6 10 

SHORT TO 

«Ic = ioo 

_ GAIN 

IIIg s 1000 



6 ) REFERENCE 


PRODUCT HIGHLIGHTS 

1 . The AD524 has guaranteed low offset voltage, offset voltage 
drift and low noise for precision high gain applications. 

2. The AD524 is functionally complete with pin programmable 
gains of 1, 10, 100 and 1000, and single resistor programmable 
for any gain. 

3. Input and output offset nulling terminals are provided for 
very high precision applications and to minimize offset voltage 
changes in gain ranging applications. 

4. The AD524 is input protected for both power on and power 
off fault conditions. 

5. The AD524 offers superior dynamic performance with a gain 
bandwidth product of 25MHz, full power response of 75kHz 
and a settling time of 15ps to 0.01% of a lOV step (G = 

100 ). 

OUTLINE DIMENSIONS 

Dimensions shown in inches and (nun). 



d ^o.oss 12.159) 
1 0.010 ± 0 002 
I 10 2M ± o!«) 


H h' 


a. 18P ± P-W 
(4.57 ± 0.762) 



0.047 ± 0.007 _ 
(1.19 ± 0.18) 


-0.700(17.78) BSC- 


16-PIN CERAMIC DIP PACKAGE 
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Precision instrumentation Ampiifler 


AD624 


FEATURES 

Low Noise: 0.2fjLV p-p 0.1Hz to 10Hz 
Low Gain TC: 10ppm 

Low Nonlinearity: 0.001% max (G = 1 to 500) 
High CMRR: 130dB max (G = 500) 

Low Offset Voltage: 25txV, max 

Low Offset Voltage Drift: 0.25 (aV/°C max 

Gain Bandwidth Product: 25MHz 

Pin Programmable Gains of 1, 100, 200, 500, 1000 

No External Components Required 

Internally Compensated 


PRODUCT DESCRIPTION 

The AD624 is a high precision ultra low noise instrumentation 
amplifier designed primarily for use with low level transducers, 
ineiuding load ceils, strain gauges and pressure transducers. An 
outstanding combination of low noise, high gain accuracy, low 
gain temperature coefficient and high linearity make the AD624 
ideal for use in high resolution data acquisition systems. 

The AD624C has an input offset voltage drift of less than 0.25|ji,V/ 
"C, output offset voltage drift of less than 10|jlV/°C, CMR above 
9()dB at unity gain ( 1 30dB at G = 500) and a maximum nonlinearity 
of 0.001 'Ki at G = 1 . In addition to these outstanding dc specifi- 
cations the AD624 exhibits superior ac performance as well. A 
25MHz gain bandwidth product, 5V/|jls slew rate and ISfjis 
settling time permit the use of the AD624 in high speed data 
acquisition applications. 

The AD624 does not need any external components for pre- 
trimmed gains of 1, 100, 200, 500 and 1000. Additional gains 
such as 250 and 330 can be programmed within a few percent 
accuracy with external jumpers. A single external resistor can 
also be used to set the 624’s gain to any value in the range of 1 
to 1000. 

PIN CONFIGURATION 



FOR GAIN OF 1000 SHORT RG, TO PIN 12 
AND PINS 11 AND 13 TO RG? 



AD624 FUNCTIONAL BLOCK DIAGRAM 



PRODUCT HIGHLIGHTS 

1 . The AD624 offers outstanding noise performance. Input 
noise is typically less than 4nV/VHz at IkHz. 

2. The AD624 is a functionally complete instrumentation am- 
plifier. Pin programmable gains of 1, 100, 200, 500 and 1000 
are provided on the chip. Other gains are achieved through 
the use of a single external resistor. 

3. The offset voltage, offset voltage drift, gain accuracy and 
gain temperature coefficients are guaranteed for all pre-trimmed 
gains. 

4. The AD624 provides totally independent input and output 
offset nulling terminals for high precision applications. This 
minimizes the effect of offset voltage in gain ranging applica- 
tions. 

5. A sense terminal is provided to enable the user to minimize 
the errors induced through long leads. A reference terminal 
is also provided to permit level shifting at the output. 

OUTLINE DIMENSIONS 

Dimensions shown in inches and (nun). 


cc 

< 

UJ 

z 


—-0.085(2.1591 


0.310 ± 0.01 
17.874 ± 0.2541 


t ®'^30 ^ Q 290 ± 0.010 n I 

110.922)-^ (7,i9^.2M) U 


L _ ' ’ ' I 1 

I j—- 0.095(2.4 

n (20*32 ± o'^) ^ 



0.047 ± 0.007 
(1.19 ± 0.18) 


n ni7 4-0.003 
0 01 ' -0 002 


-0.700(17.78) BSC- 


1-0.125 (3.175) 
MIN 


16-PIN CERAMIC DIP PACKAGE 
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FEATURES 

Pretrimmed for Type J {AD594) or 
Type K (AD595) Thermocouples 
Can Be Used with Type T Thermocouple Inputs 
Low Impedance Voltage Output: 10mV/°C 
Built-In Ice Point Compensation 
Wide Power Supply Range: -I-5V to ±15V 
Low Power: <1mW typical 
Thermocouple Failure Alarm 
Laser Wafer Trimmed to 1°C Calibration Accuracy 
Set-Point Mode Operation 
Self-Contained Celsius Thermometer Operation 
High Impedance Differential Input 


Monolithic Thermocouple Amplifier 
with Cold Junction Compensation 


AD594*/AD595* 


AD594/AD595 FUNCTIONAL BLOCK DIAGRAM 

IN -ALiyi +ALM V+ COMP VO FB 


iCMralialiii 



PRODUCT DESCRIPTION 

The AD594/AD595 is a complete instrumentation amplifier and 
thermocouple cold junction compensator on a monolithic chip. 

It combines an ice point reference with a precalibrated amplifier 
to produce a high level (10mV/°C) output directly from a ther- 
mocouple signal. Pin-strapping options allow it to be used as a 
linear amplifier-compensator or as a switched output set-point 
controller using either fixed or remote set-point control. It can 
be used to amplify its compensation voltage directly, thereby 
^converting it to a stand-alone Celsius transducer with a low-im- 
pedance voltage output. 

The AD594/AD595 includes a Thermocouple Failure Alarm 
that indicates if one or both thermocouple leads become open. 
The alarm output has a flexible format which includes TTL 
drive capability. 

The AD594/AD595 can be powered from a single ended supply 
(including + 5V) and by including a negative supply, temperatures 
below 0°C can be measured. To minimize self-heating, an unloaded 
AD594/AD595 will typically operate with a total supply current 
of 160p,A, but is also capable of delivering in excess of ± 5mA 
to a load. 

The AD594 is precalibrated by laser wafer trimming to match 
the characteristic of tyF>e J (iron-constantan) thermocouples and 
the AD595 is laser trimmed for type K (chromel-alumel) inputs. 
The temperature transducer voltages and gain control resistors 
are available at the package pins so that the circuit can be re- 
calibrated for other thermocouple types by the addition of two 
or three resistors. These terminals also allow more precise cali- 
bration for both thermocouple and thermometer applications. 

The AD594/AD595 is available in two performance grades. The 
C and the A versions have calibration accuracies of ± TC and 
±3°C, respectively. Both are designed to be used from 0 to 
+ 50°C, and are available in a 14-pin, hermetically scaled, side- 
brazed ceramic DIP. 

‘Protected by U.S. Patent No. 4,029,974. 


PRODUCT HIGHLIGHTS 

1. The AD594/AD595 provides cold junction compensation, 
amplification, and an output buffer in a single IC package. 

2. Compensation, zero, and scale factor are all precalibrated by 
laser wafer trimming (LWT) of each IC chip. 

3. Flexible pin-out provides for operation as a set-point controller 
or a stand-alone temperature transducer calibrated in degrees 
Celsius. 

4. Operation at remote application sites is facilitated by low 
quie«:ent current and a wide supply voltage range of -I- 5V to 
dual supplies spanning 30V. 

5. Differential input rejects common-mode noise voltage on the 
thermocouple leads. 

OUTLINE DIMENSIONS 

Dimensions shown in inches and (mm). 



0.290 iO.OW 
f7.37 +0.26) 



' pm #1 IDENTIFIER 


-I k 


0.700 ±0.010 
■ (17.78 +0.25) ■ 


0.035 +0.010 
(0.89 ±0.25) ' 


0.180 +0.030 
(4.57 +0.76) 


0.047 +0.007 -H j— - -0-1 l-» 0.1 (2.54) 

(1.19 +0.18) ' ' ♦0 003 

00 ”- 0;002 


(0 43 ! 8 ; 8 |) 


TO-116 
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FEATURES 

2.2ns Propagation Delay - AD9685BD/BH 
2.7ns Propagation Delay - AD9687BD 
0.5ns Latch Set-Up Time 
Pin-Compatible to Am685/687 but FASTER 
-f- 5V, - 5.2V Supply Voltages 

APPLICATIONS 

Ultra-High-Speed A/D Converters 
Ultra-High-Speed Line Receivers 
Peak Detectors 
Threshold Detectors 


Ultra-Fast Comparators 
AD9685/AD9687 

AD9685BD/BH Single Comparator 

A latch function allows the AD9685BD/BH to be operated in a 
sample-hold mode. When the Latch Enable (LE) is ECL HIGH, 
the comparator functions normally. When the Latch Enable is 
driven LOW, its outputs are locked in the logic state dictated 
by the input conditions at the time of the latch input transition. 

If the latch function is not used, the Latch Enable input should 
be connected to ground. 

In addition to its speed advantages over the earlier Am685, the 
AD9685BD/BH also dissipates less power because it operates on 
a positive 5 volt supply instead of the 6 volts required by the 
AMD device. 


GENERAL DESCRIPTION 

The AD9685BD/BH and AD9687BD are ultra-fast comparators 
manufactured with a high performance bipolar process which 
makes it possible to obtain incredibly short propagation delays 
and latch set-up times. 

The AD9685BD/BH is a single comparator which is pin-compatible 
with the Am685, but has speed capabilities that far outstrip the 
earlier unit. The AD%87BD is pin-for-pin compatible with the 
Am687 and, like its predecessor, is a dual comparator; its speed 
capabilities are far superior to the Am687. 

Both Analog Devices units have differential inputs and com- 
plementary outputs fully compatible with ECL logic levels. 

Their output current levels are capable of driving 50(1 terminated 
transmission lines, and their high resolution make them ideally 
suited for a variety of analog-to-digital signal processing applica- 
tions. 


AD9687BD Dual Comparator 

The latch function of the AD9687BD provides an ability to 
operate the unit in either a track-hold or sample-hold mode. 

The latch function inputs are separated on the two comparators 
and are designed to be driven from the complementary outputs 
of a standard ECL logic gate. When LE is High and LE is 
LOW, the normal comparator function is in operation. When 
LE is forced LOW and LE is driven HIGH, the outputs of the 
comparator being exercised are locked in their existing logical 
states, as determined by the input conditions present at the time 
of arrival of the latch signal. If the latch function is not used on 
either one of the two comparators in the AD9687BD, the appro- 
priate Latch Enab le inpu t should be connected to ground; the 
companion Latch Enable input can be left open. 

The AD9687BD is basically two AD9685BD/BH units in a 
single package and operates in a similar fashion to a pair of the 
single comparators. 


OUTLINE DIMENSIONS 

Dimensions shown in inches and (mm). 





AD9685BH 


AD9685BD 


AD9687BD 
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Instrumentation Amplifiers 

Comparators 



INSTRUMENTATION AMPLIFIERS 

SPECIFICATIONS (typical @ Vs = ±15 V, Rl = 2kn and T^ = 25°C unless otherwise noted) 


QC 

< 

UJ 

z 


Model 

Monolithic 1C 
AD521J(K)(LHS)' 

Hybrid IC 

AD522A(BHS)* 

Monolithic 
' AD524A(B)(C)(S) 

[ Monolithic 
AD624A(B)(C)(S) 

GAIN 

Ringe V/V 

Nonlinearity (G = 100) - % max 

0.1 to 1000 

0.2(0.2)(0.1)(0.2) 

1 to 1000 

O.OllO.OOSXO.OOS) 

1 to 1000 

0.01(0.005X0.003X0.005) 

1 to lOOO 

0.01(0.005X0.003X0.005) 

RATED OUTPUT - V dc/mA 

±10/+10 

±10/±5 

+I0/+5 

±10/±5 

DYNAMIC RESPONSE 

Small Signal (-3dB) 

G = 1000 

Full Power Frequency 

Slew Rate - V/fis 

40kHz 

lOOkHz 

10 

i 300Hz 

1.5kHz 

O.I 

25kHz 

5 

25kHz 

5 

OFFSET VOLTAGE 

Input Offset Voltage 
vs. Temperature 

Output Offset Voltage 
vs. Temperature 

3(1.5K1)(1.5)aiV max 
15(15)(2)(5)*iV/°C 
400<1200K100)(200 )mV max 
400(150M75)(150)liV/°C ^ 

±400<200X200)>jV max 
±6(2)(6)(rV/°C 

250(100)(50)(100)jaV 

2(0.75)(0.5)(2))uV/°C 

5(3)(2)(3)mV 

100(50)(25)(50);iV/°C 

100(50)(25X100)/iV 

l(0.5)(0.2)(l)/iV/°C 

5(3)(Z)(3)mV 

100(50)(25)(50)/iV/°C 

INPUT BIAS CURRENT - nA max 

±80(40)( 40X40) 

±25(15X25) 

50(25X15X25) 

100(50)(30)(100) 

INPU T IMPEDANCE 

Common Mode - 

6 X 10'“ 

lo’ 

lO’/lOpF 

lO'/lOpF 

COMMON MODE 

REJECTION RATIO 

min (S> IkO Source Unbalance, 
CMV = ±10V 

G = 1 - dB 

G=10-dB 

G = 1000-dB 

70< 74X74X74)' 

90( 94)194X 94)' 
100(110)(110X110)' 

75(80X85) dc to 30Hz 
90(95)(90)dcro lOHz 
100(110X100)dc to IHz 

70(75 )(80)( 70) 
90(95)(100)(90) 
100(115)(120)(110) 

100(110X115X100) 


NOTES 

‘ Processing to M1L*STD-883B available, 
*DC to 60Hz. 


COMPARATORS 

The AD9685BD/BH and AD9687BD are ultra-fast comparators The Analog Devices units are pin-for-pin compatible with the 
which make it possible to obuin incredibly short propagation Am685 and Am687 comparators, but are far superior in speed 

delays and latch setup times. The AD9685BD/BH is a single to their forerunners. The ADI devices are an alternate source, 

comparator, with the BD and BH suffixes indicating a DIP or not a second source, for the earlier units because of their 
TO-lOO configuration; the AD9687BD is a dual comparator greater speed capabilities but can be used as a higher-per- 

in a DIP. formance replacement for most applications. 

SPECIFICATIONS (typical @ +25'’c unless otherwise noted) 



Input 

Max. Input Input 

Input 

Output Levels 

Propagation Delays (ns) 

Latch Enable Times 

Model 

Offset 

Offset 

Bias 

Volts^e 

(Volts) 

Input to Output 

(nanoseconds) 

Number 

Volts^e 

Current 

Current 

Rai^e 

High 

Low 

High 

Low 

Setup 

Hold 

AD9685 

5 mV 

5/iA 

lOfJiA 

±5V 

-0.88 

-1.75 

2.2 

2.2 

0.5 

1.0 

AD9687 

5mV 

5ilA 

10/iA 

±5V 

-0.88 

-1.75 

2.7 

2.7 

0.5 

1.0 
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FEATURES 

True rms-to-dc Conversion 
200mV Full Scale 
Laser-Trimmed to High Accuracy 
0.5% max Error (AD636K) 

1.0% max Error (AD636J) 

Wide Response Capability: 

Computes rms of ac and dc Signals 
1MHz -3dB Bandwidth: Vni,s>100mV 
Signal Crest Factor of 6 for 0.5% Error 
dB Output with 50dB Range 
Low Power: SOO/liA Quiescent Current 
Single or Dual Supply Operation 
Monolithic Integrated Circuit 
Low Cost 


Low Level 
True rms-to-dc Converter 


AD636 



AD636 FUNCTIONAL BLOCK DIAGRAMS 


RsInc 



LJ [toI COMMON 



TO-116 
TOP VIEW 


TO-lOO 
TOP VIEW 


PRODUCT DESCRIPTION 

The AD636 is a low power monolithic IC which performs true 
rms-to-dc conversion on low level signals. It offers perform- 
ance which is comparable or superior to that of hybrid and 
modular converters costing much more. Similar in operation 
to the AD536A, the AD636 is specified for a signal range of 
0 to 200 millivolts rms. Crest factors up to 6 can be accom- 
modated with less than 0.5% additional error, allowing ac^ 
curate measurement of complex input waveforms. 

The low power supply current requirement of the AD636, 
typically SOO/nA, allows it to be used in battery-powered 
portable instruments. A wide range of power supplies can be 
used, from ±2.5V to ±12V or a single +5V to +24V supply. 
The input and output terminals are fully protected; the in- 
put signal can exceed the power supply with no damage to 
the device (allowing the presence of input signals in the 
absence of supply voltage) and the output buffer amplifier 
is short-circuit protected. 

The AD636 includes an auxiliary dB output. This signal is 
derived from an internal circuit point which represents the 
logarithm of the rms output. The OdB reference level is set 
by an externally supplied current and can be selected by the 
user to correspond to any input level from OdBm (774.6mV) 
to -20dBm (77.46mV). Frequency response ranges from 
1.2MHz at a OdBm level to over lOkHz at -5 OdBm. 

The AD636 is designed for ease of use. The device is factory- 
trimmed at the wafer level for input and output offset, posi- 
tive and negative waveform symmetry (dc reversal), and full 
scale accuracy. Thus no external trims are required to achieve 
full rated accuracy. 


The AD636 is available in two accuracy grades; the AD636J 
has a total error of ±0,5mV ±1.0% of reading, and the AD636K 
is accurate within ±0.2mV ±0.5% of reading. Both versions 
are specified for the 0 to 70°C temperature range, and are of- 
fered in either a hermetically sealed 14-pin DIP or a 10 pin 
TO-lOO metal can. 

OUTLINE DIMENSIONS 
Dimensions shown in inches and (mm). 


‘H” PACKAGE 
(TO-lOO) 


'“D” PACKAGE 
(TO-116) 
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FEATURES 
High Accuracy 

0.02% Max Nonlinearity, 0 to 2V rms input 
0.10% Max Error to Crest Factor of 3 
Wide Bandwidth 
8MHz at 2V rms Input 
600kHz at lOOmV rms 
Computes: 

True rms 
Square 
Mean Square 
Absolute Value 
dB Output ( — 60dB Range) 

Chip Select-Power Down Feature Allows: 

Analog "3-State" Operation 

Quiesent Current Reduction from 2.2mA to 350p.A 



PRODUCT DESCRIPTION 

The AD637 is a complete high accuracy monolithic rms to dc 
converter that computes the true rms value of any complex 
waveform. It offers performance that is unprecedented in inte- 
grated circuit rms to dc converters and comparable to discrete 
and modular techniques in accuracy, bandwidth and dynamic 
range. A crest factor compensation scheme in the AD637 permits 
measurements of signals with crest factors of up to 10 with less 
than 1% additional error. The circuit’s wide bandwidth permits 
the measurement of signal up to 600kHz with inputs of 200mV 
rms and up to 8MHz when the input levels are above 2V rms. 

As with previous monolithic rms converters from Analog Devices, 
the AD637 has an auxiliary dB output available to the user. The 
logarithm of the rms output signal is brought out to a separate 
pin allowing direct dB measurement with a useful range of 
60dB. An externally programmed reference current allows the 
user to select the OdB reference voltage to correspond to any 
level between O.IV and 2.0V rms. 


A chip select connection on the AD637 permits the user to 
decrease the supply current from 2.2mA to 350 |jlA during periods 
when the rms function is not in use. This feature facilitates the 
addition of precision rms measurement to remote or hand-held 
applications where minimum power consumption is critical. In 
addition when the AD637 is powered down the output goes to a 
high impedance state. This allows several AD637s to be tied 
together to form a wide-band true rms multiplexer. 

PIN CONFIGURATION 



Integrated Circuit 
True rms-to-dc Converter 

AD637 

AD637 FUNCTIONAL BLOCK DIAGRAM 



The input circuitry of the AD637 is protected from overload 
voltages that are in excess of the supply levels. The inputs will 
not be damaged by input signals if the supply voltages are lost. 

The AD637 is available in two accuracy grades (J, K) for com- 
mercial (0 to + 70°C) temperature range applications and one 
(S) rated over the — 55°C to + 125°C military temperature range. 
All versions are available in ceramic 14-lead DIP packages. 

PRODUCT HIGHLIGHTS 

1. The AD637 computes the true root-mean-square, mean square, 
or absolute value of any complex ac (or ac plus dc) input 
waveform and gives an equivalent dc output voltage. The 
true rms value of a waveform is more useful than an average 
rectified signal since it relates directly to the power of the 
signal. The rms value of a statistical signal is also related to 
the standard deviation of the signal. 

2. The AD637 is laser wafer trimmed to achieve rated performance 
without external trimming. The only external component 
required is a capacitor which sets the averaging time period. 
The value of this capacitor also determines low frequency 
accuracy, ripple level and settling time. 

3. The chip select feature of the AD637 permits the user to 
power down the device down during periods of nonuse, 
thereby, decreasing battery drain in remote or hand-held 
applications. 

4. The on-chip buffer amplifier can be used as either an input 
buffer or in an active filter configuration. The filter can be 
used to reduce the amount of ac ripple, thereby, increasing 
the accuracy of the measurement. 

OUTLINE DIMENSIONS 

Dimensions shown in inches and (nun). 



14-PIN CERAMIC DIP 
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FEATURES 

Recovers Signal from +100dB Noise 
2MHz Channel Bandwidth 
45V/|jis Slew Rate 
-120dB Crosstalk 1kHz 

Pin Programmable Closed Loop Gains of ±1 and ±2 

0.05% Closed Loop Gain Accuracy and Match 
lOOpV Channel Offset Voltage (AD630BD) 

350kHz Full Power Bandwidth 

PRODUCT DESCRIPTION 

The AD630 is a high precision balanced modulator which combines 
a flexible commutating architecture with the accuracy and tem- 
perature stability afforded by laser wafer trimmed thin film 
resistors. Its signal processing applications include balanced 
modulation and demodulation, synchronous detection, phase 
detection, quadrature detection, phase sensitive detection, lock-in 
amplification and square wave multiplication. A network of on- 
board applications resistors provides precision closed loop gains 
of ± 1 and ±2 with 0.05% accuracy (AD630B). These resistors 
may also be used to accurately configure multiplexer gains of 
■+- Ij +2, -1-3 or -f-4. Alternatively, external feedback may be 
employed allowing the designer to implement his own high gain 
or complex switched feedback topologies. 

The AD630 may be thought of as a precision op amp with two 
independent differential input stages and a precision comparator 
which is used to select the active front end. The rapid response 
time of this comparator coupled with the high slew rate and fast 
settling of the linear amplifiers minimize switching distortion. 

In addition, the AD630 has extremely low crosstalk between 
channels of - lOOdB @ lOkHz. 

The AD630 is intended for use in precision signal processing 
and instrumentation applications requiring wide dynamic range. 
When used as a synchronous demodulator in a lock-in amplifier 
configuration, it can recover a small signal from lOOdB of inter- 
fering noise (see lock-in amplifier apphcation). Although optimized 
for operation up to IkHz, the circuit is useful at frequencies up 
to several hundred kilohertz. 

Other features of the AD630 include pin programmable frequency 
compensation, optional input bias current compensation resistors, 
common mode and differential offset voltage adjustment, and a 
channel status output which indicates which of the two differential 
inputs is active. 

PIN CONFIGURATION 



Balanced Modulator- 
Demodulator 


AD630 



AD630 FUNCTIONAL BLOCK DIAGRAM 



PRODUCT HIGHLIGHTS 

1. The configuration of the AD630 makes it ideal for signal 
processing applications such as: balanced modulation and 
demodulation, lock-in amplification, phase detection, and 
square wave multiplication. 

2. The application flexibility of the AD630 makes it the best 
choice for many applications requiring precisely fixed gain, 
switched gain, multiplexing, integrating-switching functions, 
and high-speed precision amplification. 

3. The lOOdB dynamic range of the AD630 exceeds that of any 
hybrid or IC balanced modulator/demodulator and is com- 
parable to that of costly signal processing instruments. 

4. The op-amp format of the AD630 ensures easy implementation 
of high gain or complex switched feedback functions. The 
application resistors facilitate the implementation of most 
common applications with no additional parts. 

5. The AD630 can be used as a two channel multiplexer with 
gains of -4-1, +2, -t-3or 4-4. The channel separation of 
lOOdB (q- lOkHz approaches the limit which is achievable 
with an empty IC package. 

6. The AD630 has pin-strappable frequency compensation (no 
external capacitor required) for stable operation at unity gain 
without sacrificing dynamic performance at higher gains. 

7. Laser trimming of comparator and amplifying channel offsets 
eliminates the need for external nulling in most cases. 

OUTLINE DIMENSIONS 

Dimensions shown in inches and (mm). 
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FEATURES 

Two Quadrant Multiplication/Division 
Two Independent Signal Channels 
Signal Bandwidth of 60MHz dour) 

Linear Control-Bandwidth of 5MHz 
Fully-Calibrated, Monolithic Circuit 

APPLICATIONS 

Precise AGC and VCA Systems 
Voltage-Controlled Filters 
Video-Signal Processing 
High-Speed Analog Division 
Automatic Signal-Leveling 
Square-Law Gain/Loss Control 

PRODUCT DESCRIPTION 

The AD539 is a low-distortion analog multiplier having two 
identical signal channels (Y1 and Y2), with a common X-input 
providing linear control of gain. Excellent ac characteristics up 
to video frequencies and a 3dB bandwidth of over 60MHz are 
provided. Although intended primarily for applications where 
speed is important the circuit exhibits good static accuracy in 
“computational” applications. Scaling is accurately determined 
by a band-gap voltage reference and all critical parameters are 
laser-trimmed during manufacture. 

The full bandwidth can be realized over most of the gain range 
using the AD539 with simple resistive loads of up to lOOii. 
Output voltage is restricted to a few hundred millivolts under 
these conditions. Using external op amps in conjunction with 
the on-chip scaling resistors, accurate multiplication and large 
output voltages can be achieved, but with a reduction in bandwidth 
typically to 25MHz. 

The two channels provide flexibility. In single-channel applications 
they may be used in parallel, to double the output current, or in 
series, to achieve a square-law gain function with a control 
range of over lOOdB, or differentially, to reduce distortion. 
Alternatively, they may be used independ«itly, as in audio 
stereo applications, with low crosstalk between channels. Voltage- 
controlled filters and oscillators using the “state-variable” approach 
are easily designed, taking advantage of the dual channels and 
common control. The AD539 can also be configured as a divider 
with signal bandwidths up to 15MHz. 

Power consumption is only 135mW using the recommended 
± 5V supplies. The AD539 is available in three versions: the 
“J” and “K” grades are specified for 0 to -f 70°C operation and 
“S” grade is guaranteed over the extended range of - 55°C to 
+ 125°C. All versions are packaged in 16-pin DIPs. 


Wideband Dual-Channel 
Log-Linear Multiplier/Divider 


AD539 


AD539 FUNCTIONAL BLOCK DIAGRAM 



Vwi = 
-Vx Vy, 


VW2 = 
-Vx Vyj 


PIN CONFIGURATION & DIMENSIONS 

Dimensions shown in inches and (mm). 


CONTROL IVx) 


HF COMP CAP 


CHI INPUT 1V„| 


CH2 INPUT (Vy,) 


INPUT COMMON 


OUTPUT COMMON 



FEEDBACK 

RESISTORS 


14 CHI OUTPUT 


BASE 

COMMON 


11 CH2 OUTPUT 


TO-116 


0.430 _ 

*• (10.922)“*' 


FEEDBACK 

RESISTORS 


0.290 ± 0.010 
(7.37 ± 0.254) 


(7.874 i 0.254) 



0.800 ± 0.010 
(20.32 ± 0.254) 


0.180 ± 0.03 
(4.57 ± 0.762) 



0.047 ± 0.007 
(1.19 :t 0.18) 


I J^* ^7lg;gg3 

(0 43 t°6'&6) 


L 0.035 ± 0.01 
(0.889 ± 0.254) 


■0.125(3.175) 

MIN 


-0.100(254)BSC 


0.700 (17.78) BSC - 


|-»-0.085( 
0.010 ± 0 
I (0.254 * I 
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Analog Computational Circuits 


COMPUTATIONAL CIRCUITS 

SPECIFICATIONS (typical @ +25°C and rated supply voltage unless noted otherwise) 




Full Scale 

Accuracy 



Bandwidth 

Operating 

Operating 


Transfer 

Accuracy - % 

vs. Temperature 

X Nonlinearity 

Y Nonlinearity 

Small Signal 

Power Supply 

Temperature 

Model 

Function 

Max 

%/°C 

% of Full Scale 

% of Full Scale 

MHz 

Volts 

Range ‘ 

AD531J 

XY/klj 

2 

0.04 

0.8 

0.3 

1 

±15 to ±18 

C 

ADS 3 IK 

XY/klj 

1 

0.03 

0.5 

0.2 

1 

±15 to ±18 

C 

AD531L 

XY/klj 

o.s 

0.01 

0.3 

0.2 

1 

±15 to ±18 

C 

ADS 3 IS 

XY/kIj 

1 

0.03 max 

O.s 

0.2 

1 


M ^ 

ADS32J 

(Xi -X2 )(Yi-Y 2) 

2 

0.04 

0.8 

0.3 

1 

±15 to ±18 

c 

10 




ADS32K 

(Xi-X 2 )(Yi-Y 2) 

1 

0.03 

0.5 

0.2 

1 

±15 to ±18 

c 

10 



ADS32S 

(Xi -X2 )(Yi -Yz) 

1 

0.04 max 

0.3 

0.2 

1 



10 


AD533J 

XY/10 

2 

0.04 

0.8 

0.3 

1 

±15 to ±18 

C 

ADS33K 

XY/10 

1 

0.03 

0.5 

0.2 

1 

±15 to ±18 

C 

ADS33L 

XY/10 

0.5 

0.01 

0.5 

0.2 

1 

±15 to ±18 

C 

ADS33S 

XY/10 

1 

0.01 

0.5 

0.2 

1 


M 

ADS34J 

(Xi-X2)(Yi-Y2) 

1 

0.022 

0.4 

0.01 

1 

±8 to ±18 

c 

10 + Zz 



ADS 34K 

(Xi-XzXYi-Yz) 

0.5 

O.OIS 

v.j max 

0.01 max 

1 

±8 to ±18 

C 


10 + Zz 








ADS34L 

(Xi-XzXYi-Yz) 

0.25 

0.008 

0.12 max 

0.01 max 

1 

±8 to ±18 

c 

10+ Zz 








ADS34S 

(Xi -XzXYi-Yz) 

1 

0.02 max 

0.4 

0.01 

1 

±8 to ±18 

M 

10+ Zz 


ADS34T 

(Xi-XzXYl-Yz) 

0.5 

0.01 max 

0.3 max 

0.01 max 

1 

±8 to ±18 

M 

lo + Zz 


ADS39J 

VxVyi.VxVyz (Note 2) 

2.5 

5% Total® 

O.SdB** 

- 

30 min 

±4.5 to ±16.5 

C 

ADS39K 

VxVyi.VxVyz (Note 2) 

1.5 

2% Total® 

O.ZdB'* 

- 

30 min 

±4.5 to ±16.5 

C 

ADS39S 

VxVyi.VxVyz (Note 2) 

2.5 

5% Total® 

0.5dB^ 

- 

30 min 

±4.5 to ±16.5 

M 


NOTES 

*C; 0 to +70°C, M; -S5°C to +125°C ’Channels 1 & 2 ’ Multiplier scaling voltage * Absolute gain error 


RMS-TO-DC CONVERTERS 

SPECIFICATIONS (typical @ +25°C and rated supply voltage unless otherwise noted) 





Conversion 

Input 



Operating 

Operating 


Transfer 

Conversion 

Accuracy 

S^al 

Iqut Scale 

Bandwidth 

Power Supply 

Temperature 

Model 

Function 

Accuracy 

vs. Temperature 

Range 

Factor 

Full Scale 

Volts 

Range* 

AD536AJ 

VouT = Vavg. (Vin)* 

±5mV ±0.5% of RDG max 

±(0.1mV ±0.01% of RDG)/°C 

±10V 

40(iA/V rms 

2MHz 

+5 to ±18 

C 

AD536AK 

VouT =Vavg. (Vin)® 

±2mV ±0.2% pf RDG max 

±(0.05mV ±0.005% of RDG )/°C 

±10V 

40/iA/V rms 

2MHz 

+5 to ±18 

C 

AD536AS 

Vqut =-N/avg. (Vin)® 

±5mV ±0.5% of RDG max 

±(0.1mV ±0.01% of RDG)/°C 

±10V 

40pA/V rms 

2MHz 

+5 to ±18 

M 

AD636J 

VouT = Vavg. (Vin)® 

±0.5mV ±1.0% of RDG max 

±(0.1mV ±0.001% of RDG)/°C 

±200mV 

lOOjiA/V rms 

1.3MHz 

+2/-2.5 to ±12 

C 

AD636K 

VouT = Vavg. (Vin)® 

±0.2mV ±0.5% of RDG max 

±(0.1mV ±0.0005% of RDG)/°C 

±200mV 

lOOpA/V rms 

1.3MHz 

+2/-2.S to ±12 

C 

AD637J 

VoiiT =-\/avg. (Vin)® 

±lmV ±0.2% of RDG max 

±0.4% 

±10V 

- 

5MHz 

±3.0 to ±18 

C 

AD637K 

VouT = Vavg. (V04)® 

±0.5mV ±0.1% of RDG max 

±0.2% 

±10V 

- 

5 MHz 

±3.0 to ±18 

C 


NOTE 

‘ C: 0 to +7rf“C, M^ -55°C to +125°C 



BALANCED MODULATOR-DEMODULATOR 

SPECIFICATIONS (typical @ +25‘’c and ±15V dc unless otherwise noted) 


Model 

AD630 

Model 

AD630 

Gain 

Gain Accuracy ±1, ±2 

0.05% 

AC Characteristics 

Comparator Hysteresis 

ImV (0 min) 

Gain Match 

0.03% 

Comparator Response Time 

200ns 


Small Signal -3dB Bandwidth 

2MHz 

Input Characteristics, Amplifiers & Comparator 


Slew Rate 

40V/^s 

Input Offset Voltage 

250nV 

System Characteristics 


Input Bias Current 

250nA 

CMRR 

90dB 

Input Offset Current 

50nA 

PSRR 

80dB 

Input Impedance 

15Mni|1.5pF 

Channel Separation ® lOkHz 

-SOdB 


f 


ONE TECHNOLOGY WAY • P.O. BOX 280 • NORWOOD, MA 02062 • (617) 329-4700 


© IC MASTER 1984 


3363 


Analog Devices 



ABBREVIATIONS 

OF 

COMPANY 

NAMES 


OAE 

Oliver Advanced Engineering 

Octagon 

Octagon Systems Corp. 

OEI 

Optical Electronics Inc. 

Ohio Sci 

Ohio Scientic 

OKI 

OKI Semiconductor 

Omnibyte 

Omnibyte Corp. 

Onset 

Onset Computer Corp. 

Panasonic 

Panasonic 

Pico Design 

Pico Design 

Polycore 

Polycore Electronics 

Plessey 

. Plessey Semiconductors 

PMI 

Precision Monilithics, Inc. 

PragOes 

Pragmatic Design Inc. 

Pro-Log 

Pro-Log Corp. 

Quay 

Quay Corp. 


Action Ins 

Action Instruments 

AD 

Analog Devices 

ADT 

Advanced Digital Technology 

Advent 

Advent Products, Inc. 

Alphatron 

Alphatron 

AMA 

American Automation 

AMD 

Advanced Micro Devices 

AMI 

American Microsystems, Inc. 

Amperex 

Amperex Electronic Corp. 

Analogic 

Analogic 

Analog Sys 

Analog Systems 

APC 

Applied Micro Circuits 

Apex 

Apex Microtechnology 

APM 

Applied Microsystems Corp. 

AppI Sys 

Applied Systems Corp. 

APT 

Applied Microtechnology 

Aptek 

Aptek Microsystems 

Array Tech 

Array Technology 

AWl 

AWl Electronics 

Barvon 

Barvon Research 

Bedford 

Bedford Computer Systems Inc. 

Burr-Brown 

Burr-Brown 

CAE 

Computer Aided Engineering 

Cal Devices 

California Devices 

Cermetek 

Cermetek 

CGRS 

CGRS Microtech Inc. 

Cherry 

Cherry Semiconductor 

CIC 

Custom Integrated Circuits 

CirTech 

Circuit Technology 

Citel 

Citel 

Comlinear 

Comlinear Corporation 

CMA 

Custom MOS Arrays 

Comark 

Comark Corp. 

Comdial 

Comdial Semiconductor 

Comp Auto 

Computer Automation 

Compas 

Compas Microsystems 

Cont Logic 

Control Logic Inc. 

Control Sys 

Control Systems Microsystems Div. 

CreMicro 

Creative Micro Systems 

Cromemco 

Cromemco, Inc. 

Cubit 

Cubit Inc. 

Curtis 

Curtis Electro Devices, Inc. 

Cybernetic 

Cybernetic Micro Systems 

Cybersys 

Cybersystems 

Cybertek 

Cybertek Inc. 

Data General 

Data General 

Data I/O 

Data I/O 

Data Trans 

Data Translation 

Datel 

Datel 

Datricon 

Datricon Corporation 

DDC 

Data Devices Corporation 

DEC 

Digital Equipment Corporation 

Die-Tech 

Die-Tech 

Digelec 

Digelec Corp. 

Digitek 

Digitek, Inc. 

Dionics 

Dionics Inc. 

Dist Comp 

Distributed Computer Systems 

Divers Tech 

Diversified Technology 

E-HI 

E-H International. Inc. 

EDI 

Electronic Designs Inc. 

Elind 

Elind Elettronica Industriale 

EMM-SESCO 

EEM-SESCO 

Emulogic 

Emulogic Inc. 

ETI Micro 

ETI Micro 

Exar 

Exar Integrated Systems 

Exel 

Exel Microelectronics 


Gl General Instrument 

GTE Micro GTE Microcircuits 


Harris 

Heurikon 

Hilevel 

Hitachi 

Holt 

HP 

Hughes 

Hybrid Sys 
HyComp 


Harris Semiconductor 
Heurikon Corp. 

Hilevel Technology, Inc. 
Hitachi .America, Ltd. 

Holt Inc. 

Hevriett-Packard 
Hughes Aircraft, Solid State 
Products 
Hybrid Systems 
HyComp 


ICC 

IDT 

IMI 

IMP 

IMS 

Infosphere 

Inmos 

IntCirEng 

IntCirSys 

IntCompSys 

Int Tech 

Intech 

Intel 

Interdesign 

Intersil 

Intronics 

in 


International Cybernetics 
Integrated Device Technology 
International Microcircuits, Inc. 
International 
Microelectronic Products 
Industrial Microsystems Inc. 
Infosphere 
Inmos 

Integrated Circuit Engineering 
Integrated Circuit Systems 
Integrated Computer Systems 
Integrated Technology Corp. 
Intech Microcircuits Div. 

Intel 

Interdesign 

Intersil 

Intronics 

ITT Semiconductors 


Kinetic Sys Kinetic Systems 

Kontron Kontron Electronics 


Lambda 
Linear Tech 
LSI Comp 
LSI Logic 


Lambda Semiconductor 
Linear Technology 
LSI Computer Systems 
LSI Logic Corporation 


Master Logic 

Matrix 

Matrox 

Maxim 

MCC 

MCE 

Micrel 

Micro Innov 

Micropac 

Micro Net 

Micro Pwr 

Micro Sci 

Micro Tech 

Micro-Link 

Micron 

MilerTron 

Miller 

Mitel 

Mitsubishi 

MMI 


Master Logic Corporation 
Matrix Corp. 

Matrox Electronic Systems 
Maxim Integrated Products 
Micro-Computer Control 
MCE Electronics 
Micrel 

Micro Innovators 
Micropac Industries 
Micro Networks 
Micro Powr- Systems 
Micro Sciences Corp. 
Microcircuits Technology 
Micro-Lin.H Corporation 
Micron Technology 
MilerTronics 
Miller Technology 
Mitel Semiconductor 
Mitsubishi Electronics 
Monolithic Memories, Inc. 


Mustek 

Motorola 

MRC 

Murray 

Monosil 


Monolithic Systems Corp. 
Mostek 

Motorola Semiconductor 
MRC Systems 
Murray Consulting 


Fairchild Fairchild 

Ferranti Ferranti Electric 

Force Force Cotnputers 

Fujitsu A Fujitsu America 

Fujitsu Fujitsu Microelectronics, Inc. 


National 

NCM 

NCR 

NEC 

Nitron 


National Semiconductor 
NCM Corp. 

NCR Corp., Microelectronics 
Division 

NEC Electronics 
Nitron 


Raytheon 

Raytheon Semiconductor 

RCA 

RCA Solid State Division 

RCI Data 

RCI Data 

RELMS 

Relational Memory Systems 

Retieon 

Retieon 

RIFA 

RIFA 

Rockwell 

Rockwell, Microelectronic Devices 

RTC 

Riehl Time Corporation 

Sanyo 

Sanyo 

SBE 

SBE. Inc. 

SEEQ 

SEEQ Technology, Inc. 

SPI 

Semi Processes Inc. 

Siemens 

Siemens 

Si-Fab 

Si-Fab 

Signetics 

Signetics 

SGS 

SGS Semiconductor 

Sharp 

Sharp 

Silicon G 

Silicon General 

Siliconix 

Siliconix 

Silicon Sys 

Silicon Systems Inc. 

Siltronics 

Siltronics 

SMC 

Standard Microsystems Corp. 

SMOS 

S MOS Systems 

Solarise 

Solarise Enterprises 

Solitron 

Solitron Devices 

Sprague 

Sprague Electric Company 

SSM 

Solid State Micro Technology 
for Music 

SSS 

Solid State Scientific 

Stag 

Stag Microsystems 

STC 

Storage Technology Corp. 

STD 

STD Microsystems 

Struc Des 

Structured Design Inc. 

Stynetic 

Stynetic Systems 

Sunrise 

Sunrise Electronics 

Sunshine 

Sunshine Semiconductor 

Snpertex 

Supertex Inc. 

Symtek 

Symtek Corp. 

Synertek 

Synertek 

Sys Innov 

Systems Innovations 

Tau Zero 

Tau Zero Inc. 

Technitrol 

Technitrol 

Tektrmix 

Tektronix 

Teledyne C 

Teledyne Crystalonics 

Teied^e P 

Teledyne Philbrick 

Teledyne S 

Teledyne Semiconductor 

Teiefunken 

Teiefunken 

Telmos 

Telmos 

Teltone 

Teltone Corporation 

Tl 

Texas Instruments 

Third Domain 

Third Domain 

Thomson-CSF 

Thomson-CSF Components Corp. 

Toshiba 

Toshiba America 

Trans-Data 

Trans-Data 

TRW 

TRW LSI Products 

Unitrode 

Unitrode 

Universal 

Universal Semiconductor, Inc. 

Varix 

Varix Corp. 

VLSI Design 

VLSI Design Associates 

VTI 

VLSI Technology, Inc. 

Votrax 

Votrax 

Weitek 

Weitek Corporation 

Western 

Western Digital 

Wintek 

Wintek Corp. 

Xicor 

Xicor, Inc. 

Xycom 

Xycom 

Zendex 

Zendex Corp. 

Zilog 

Zilog 

ZyMOS 

ZyMOS Corporation 

^trex 

Zytrex Corp. 


Phase-Locked Loops 




XR-210FSK MODULATOR/ 
DEMODULATOR 


XR-2211 FSK DEMODULATOR/ 
TONE DECODER 


The XR-210 is a highly versatile monolithic phase-locked 
loop system especially designed for data communications. 
It is particularly well suited for FSK modulation/demodu- 
lation (MODEM) applications, frequency synthesis, track- 
ing filters and tone decoding. The XR-210 operates over a 
power supply range of 5V to 26V, and over a frequency 
band of 0.5 Hz to 20 MHz. The circuit can accomodate 
analog signals between 300 pV and 3V, and can interface 
with conventional DTL, TTL, and ECL logic families. 

FUNCTIONAL BLOCK DIAGRAM 


The XR-2211 is a monolithic phase-locked loop systerr 
especially designed for data communications, and partic- 
ularly well-suited for FSK modem applications. It has a 
supply voltage range of 4.5V to 20V and a wide frequency 
range of 0.01 Hz to 300 kHz. The circuit accomodates 
analog signals between 2 mV and 3V, and interfaces with 
conventional DTL, TTL, and ECL logic families. The 
XR-2211 consists of a basic PLL for tracking an input 
signal within the passband, a quadrature phase detector 
for carrier detection, and an FSK voltage comparator for 
FSK demodulation, independent external components set 
the center frequency, bandwidth, and output delay. 



Digital Programming Capability 
RS-232C Compatible Demodulator Output 
ON-OFF Keying & Sweep Capability 
Wide Tracking Range 
Good Temperature Stability 
High Current Logic Output 
Independent "Mark" and "Space" 
Frequency Adjustment 
VCO Duty Cycle Control 

APPLICATIONS 


• Vcc 


VCO 

OUTPUT 

1 

VCO 

TIMING 

CAPACITOR 

J 

1 

VCO GAIN 
AND SWEEP 
CONTROLS 

J 

VCO 

KEYING 

INPUT 

VCO 

FINE-TUNE 


± 1 % to ± 50% 
200 ppm/° C 
50 mA 


FUNCTIONAL BLOCK DIAGRAM 



FEATURES 


1 

TIMING 

CAPACITOR 

J 


TIMING 

RESISTOR 

LOOP 

DET. 

OUT 

REF 

VOLTAGE 

OUT 


FSK 

COMP INPUT 



Wide Frequency Range 0.01 Hz to 300 kHz 

Wide Supply Voltage Range 4.5V to 20V 

DTL/TTL/ECL Logic Compatibility 
Wide Dynamic Range 2 mV to 3V rms 

Adjustable Tracking Range ±1%to±80% 

Excellent Temperature Stability 20 ppm/®C, Typical 
FSK Demodulation with Carrier-Detection 


APPLICATIONS 


Data Synchronization 
FSK Generation 
Frequency Synthesis 
Tracking Filter 
FM and Sweep Generation 

ORDERING INFORMATION 

Part Number Package 

XR-210M Ceramic 

XR-210CN Ceramic 


Signal Conditioning 

FSK Demodulation 

Data Synchronization 

FM Detection 
Carrier Detection 

Tone Decoding 

FSK Demodulation 

FM Detection 

Tone Decoding 

ORDERING INFORMATION 


Wideband Discrimination 

Part Number 

Package 

Operating Temperature 


XR-2211M 

Ceramic 

-55“Cto +125“C 


XR-2211N 

Ceramic 

-40“ C to +85“ C 

Operating Temperature 

XR-2211P 

Plastic 

-40“ C to +85“ C 

-55°Cto +125®C 

XR-2211 CN 

Ceramic 

0“C to +70“C 

O^Cto +70“ C 

XR-2211 CP 

Plastic 

0“C to +70“ C 
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Phase- Locked Loops 


XR-2212 PRECISION 
PHASE-LOCKED LOOP 


XR-2213 PRECISION PHASE-LOCKED 
LOOP/TONE DECODER 


The XR-2212 , is an ultra-stable monolithic phase-locked 
loop (PLL) system especially designed for data commu- 
nication and control system applications. It is ideally 
suited for frequency synthesis, FM detection, and tracking 
filter applications. The circuit consists of a PLL system 
made up of an input preamplifier, a phase detector, a 
stable voltage-controlled oscillator (VCO), and a high-gain 
differential amplifier. The center frequency, bandwidth, 
and tracking range of the PLL are controlled indepen- 
dently by the choice of external components. 

FUNCTIONAL BLOCK DIAGRAM 



SIGNAL 

INPUT 

VCO 

OUTPUT 

CURRENT 


VCO 

OUTPUT 

VOLTAGE 

COMP 

CAP 


INV. 

INPUT 



FEATURES 


The XR-2213 is a high-stability phase-locked loop system 
designed for control systems and tone detection applica- 
tions. The circuit features a high-stability Vqq. input 
preamplifier and a high-gain voltage comparator, in addi- 
tion to loop ar)d quadrature-phase detectors. 

The XR-2213 has an operating frequency range of 0.01 
Hz to 300 kHz. The input preamplifier allows an input 
signal range of 2 mV to 3 volts rms, while the Vqo and 
comparator supply TTL-compatible output signal^ The 
Vqo and voltage comparator provide both Q and Q out- 
puts for greater flexibility and reduced external parts 
count. All of the loop parameters are independently 
adjustable by the choice of external components. 

FUNCTIONAL BLOCK DIAGRAM 



Quadrature VCO Outputs 
Wide Frequency Range 
Wide Supply Voltage Range 
Adjustable Tracking Range 
Excellent Temperature Stability 

APPLICATIONS 


0.01 Hz to 300 kHz 
4.5V to 20V 
± 1% to ± 80% 
20 ppm/°C, Typical 


FEATURES 


Wide Frequency Range 
Wide Supply Voltage Rang^ 
Uncommitted Vqq Q and Q Outputs 
Wide Dynamic Input Voltage Range 
Excellent Vco Stability 


0.01 Hz to 300 kHz 
4.5V to 15V 

2 mV to 3V rms 
20 ppm/®C, Typical 


Frequency Synthesis 
Data Synchronization 
FM Detection 
Signal Conditioning 


FSK Demodulation 
Tracking Filters 
Clock Extraction 


APPLICATIONS 

Tone Detection 
Frequency Synthesis 


FM Detection 
Tracking Filters 


ORDERING INFORMATION 


ORDERING INFORMATION 


Part Number 

Package 

Operating Temperature 

Part Number 

Package 

Operating Temperature 

XR-2212M 

Ceramic 

-55°C to +125°C 

XR-2213M 

Ceramic 

-55°Cto+125°C 

XR-2212N 

Ceramic 

-40° C to +85° C 

XR-2213N 

Ceramic 

-40°C to +85°C 

XR-2212P 

Plastic 

-40° C to +85° C 

XR-2213P 

Plastic 

-40° C to +85° C 

XR-2212CN 

Ceramic 

0°C to +70°C 

XR-2213CN 

Ceramic 

0°C to +70° C 

XR-2212CP 

Plastic 

0°C to +70° C 

XR-2213CP 

Plastic 

0°C to +70° C 
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2S*EX<IR 


XR-567/567A MONOLITHIC 
TONp DECODER 


XR-L567 MONOLITHIC 
TONE DECODER 


The XR-567 is a monolithic phase-locked loop system 
designed for general purpose tone and frequency decoding. 
It offers a wide frequency band of 0.01 Hz to 500 kHz, 
and has a logic compatible output capable of sinking up to 
100 rnA of load current. Four independent external com- 
ponents determine the bandwidth, center frequency, and 
output delay. The XR-567A offers improved frequency 
accurancy and drift characteristics over the standard 567. 
The improved design enhances overall circuit performance, 
while reducing initial circuit adjustmients. 

functional block diagram 



FEATURES 


OUTPUT 


GROUND 

n 

TIMING 

RESISTOR 

AND 

CAPACITOR 


Direct Replacement for SE/NE567 
Adjustable Bandwidth 
Logic Compatible Output 
with Current Sinking Capability 
Adjustable Center Frequency 
Inherent Immunity 
to False Signals 
High Rejection 

of Out-of-Band Signals and Noise 
Adjustable Range Frequency 
by External Resistor 

APPLICATIONS 


0% to 14% 

100 mA 
0.01 Hz to 500 kHz 


over 20 : 1 range 


Touch-Tone® Decoding 

Sequential Tone Decoding 

Communications Paging 

Ultrasonic Remote Control and Monitoring 

Carrier-Tone Transceiver 

Wireless Intercom 

Precision Oscillator 

ORDERING INFORMATION 


Part Number Package 

XR-567M/AM Ceramic 

XR-567CN/ACN Ceramic 

XR-567CP/ACP Plastic 


Operating Temperature 

-55°Cto +125°C 
0°C to +70° C 
0°C to +70° C 
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The XR-L567 is a micropower phase-locked loop (PLL) 
circuit designed for general purpose tone and frequency 
decoding. It is a direct replacement for the popular 567- 
type tone decoder ICs, designed for applications requiring 
very low power dissipation. The XR-L567 offers approx- 
imately 1/1 0th the power dissipation of the conventional 
567-type tone decoder, without sacrificing its key fea- 
tures, such as oscillator stability, frequency selectivity and 
detection threshold. At 5-volt operation, typical quiescent 
power dissipation is less than 4 mW. 


FUNCTIONAL BLOCK DIAGRAM 



OUTPUT 


GROUND 


n 

TIMING 

RESISTOR 

AND 

CAPACITOR 


FEATURES 


Very Low Power Dissipation < 4 mW at 5V 

Adjustable Bandwidth 0%to14% 

Logic Compatible Output with 
10 mA Current Sinking Capability 
Highly Stable Center Frequency 

Adjustable Center Frequency 0.01 Hz to 50 kHz 

Inherent Immunity 
to False Signals 
High Rejection of Out-of-Band 
Signals and Noise 
Adjustable Frequency Range 

by External Resistor over20;1 range 


DC 

< 

UJ 

z 


APPLICATIONS 


Battery Operated Tone Detection 
Touch-Tone® Decoding 
Communications Paging 
Ultrasonic Remote Control 
Telemetry Decoding 

ORDERING INFORMATION 

Part Number Package Operating Temperature 

XR-L567CN Cerarqic 0°C to +70°C 

XR-L567CP Plastic 0°C to +70°C 
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Filters 


XR-2103FSK MODEM FILTER XR-2120 PSK MODEM FILTER 


The XR-2103 is a Monolithic Switched-Capacitor Filter 
designed to perfornn the complete filtering function nec- 
cessary for a Bell 103 Compatible Modem. The XR-2103 
is specifically intended for use with the XR-14412 Modula- 
tor/Demodulator to form a complete stand alone two-chip 
Modem. In addition to complete high and low bandpass 
filters, the XR-2103 contains internal mode switching, 
auto-zeroing limiter and dedicated duplexer op amp. An 
on-board carrier detect circuit is also included to com- 
plete the over-all system. Designed for crystal-controlled 
operation, the XR-2103 may operate from a 4.0 MHz 
crystal or 1 MHz input from the XR-14412. A self-test 
circuit is included to complement that of the XR-14412. 



FUNCTIONAL BLOCK DIAGRAM 



The XR-21-20 is a self-contained bandpass filter set designed 
for realization of Beil 21 2A compatible 1200 bits/sec PSK 
MODEMS. The XR-2120 utilizes CMOS technology and 
switched capacitor circuit techniques to minimize external 
components to a single crystal or frequency source. Con- 
tained in the device are two complete bandpass filters cen- 
tered around the Bell standard 1200 Hz and 2400 Hz send 
and receive frequencies. These filters also provide compro- 
mise line equalization. Additional features included are 
digitally programmable transmit and receive gains as well 
as input anti-aliasing and complete output smoothing fil- 
ters. Separate Vgg pins for transmit, receive, and digital 
sections are provided to minimize crosstalk. 

FUNCTIONAL BLOCK DIAGRAM 


x.« IT 



FEATURES 


FEATURES 

Single 5 Volt Operation 
4.0 MHz/1 MHz Clock Input 
Complete On-board Output 
Active Filters 
Low Supply Current 

Internal Answer/Originate Mode Switching 
Programmable Input Receive Gairt 

APPLICATIONS 

Belt 103 Transmit/Receive Filtering 
Complement to XR-14412 or other 
Modulator/Demodulators 

ORDERING INFORMATION 

Part Number Package Operating Temperature 

XR-2103CP Plastic 0°Cto70°C 

XR-2103CN Ceramic 0°Cto70°C 
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On-board Crystal Oscillator With Buffered Output 
Internal Anti-aliasing Filters 
Complete On-board Output Active Filters 
Digitally Programmable Transmit and Receive Gains 
MODE Input Internally Switches Filters 
for Answer/Originate 
Single or Split Supply Operation 
Center Frequencies Movable with Input Clock 
High-Impedance Inputs (100 kfi min) 

Low Supply Current 
1% Center Frequency Accuracy 
Separate CLK IN and CLK OUT Pins 

APPLICATIONS 

Bell 21 2A Transmit/Receive Filtering 
Answer Back Signal Filtering 

ORDERING INFORMATION 

Part Number Package Operating Temperature 

XR-2120CN Ceramic 0°Cto-i-70°C 

XR-2120CP Plastic 0°Cto+70'’C 
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Modem Circuits 


XR-14412 FSK MODEM SYSTEM 

The XR-14412 contains all the necessary circuitry to con- 
struct a complete FSK modulator/demodulator (MODEM) 
system. Included is circuitry for pin-programmable fre- 
quency bands, either U.S. or foreign (CCITT) standards 
for low-speed MODEMS. The XR-14412 provides TTL- 
compatible inputs and outputs. Included in the XR-14412 
are features for self-testing and an echo suppression tone 
generator. The XR-14412 utilizes complementary MOS 
technology for low-power operation. 

FUNCTIONAL BLOCK DIAGRAM 



FEATURES 

Simplex, Half-Duplex, and Full Duplex Operation 

Crystal Controlled 

Answer or Originate Modes 

Single Supply Operation 

Self -test Mode 

Selectable Data Rates 300 or 600 bps 

TTL,or CMOS-Compatible Inputs and Outputs 
Echo Suppressor Disable Tone Generator 
U.S. or Foreign (CCITT) Compatible 

APPLICATIONS 

Stand-Alone MODEMS 
Remote Terminals 
Acoustical Couplers 
Built-in MODEMS 

ORDERING INFORMATION 


XR-2121 BELL 212A MODULATOR 

The XR-2121 is designed to provide the complete modula- 
tor function for the Bell Standard 212A PSK Modem. It 
can be used with the XR-2120 PSK Filter, XR-2122 De- 
modulator, and XR-2125 Sync/Async Converter to pro- 
vide a four chip solution for realizing this 1200/300 bps 
Modem System. 

The XR-2121 Modulator provides either a 1200 bps PSK or 
0 to 300 bps FSK output. Crystal controlled operation 
offers extremely accurate and stable 1200/2400 Hz carriers 
for the PSK and 1170/2125 Hz carriers for the FSK. An 
enable/disable pin is provided for blanking the modu- 
lator output. A transmit clock of 1200 Hz is also pro- 
vided for synchronization of the terminal and other facili- 
ties. The XR-2121 is designed to operate from dual 5- volt 
power supplies and utilizes CMOS technology for low 
power consumption. 

FUNCTIONAL BLOCK DIAGRAM 


EXT TRANS 
CLK 



FEATURES 

Bell Standard 21 2A Compatible 

6-Bit Synthesized Sine Wave Output 

Internal Scrambler 

Enable/Disable Input 

1200 Hz Transmit Clock Output 

Crystal Controlled with Buffered Clock Output 

External Clock Input 

CMOS/TTL Compatible Inputs 

APPLICATIONS 

Stand-Alone Modems 
Remote Terminals 


Part Number 

Package 

Operating Temperature 

Built-In Modems 



XR-14412FN 

Ceramic 

-40° C to -t-85°C 

ORDERING INFORMATION 


XR-14412VN 

Ceramic 

-40° C to +85° C 

Part Number 

Padcage 

Operating Temperature 

XR-14412FP 

Plastic 

-40°Cto+85°C 

XR-2121CN 

Ceramic 

0°Cto+70°C 

XR-14412VP 

Plastic 

-40° C to +85° C 

XR-2121CP 

Plastic 

0°Cto +70° C 
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^EX<IR 


XR-2122 BELL 212A DEMODULATOR 


XR-2123 PSK MODULATOR/DEMODULATOR 


The XR-2122 is designed to provide the complete demodu- 
lator function for the Bell Standard 21 2A PSK Modem. It 
can be used with the XR-2120 PSK Filter, XR-2121 Mod- 
ulator, and XR-2125 Sync/Async Converter to provide a 
four chip solution for realizing this 1200/300 bps Modem 
System. 

The XR-2122 Demodulator provides the complete demodu- 
lation function for either 1200 bps PSK or 0 to 300 bps 
FSK incoming carriers. An internal descrambler, automa- 
tic gain control circuit, and carrier detect circuit are also 
provided. The XR-2122 is designed to operate from dual 
5-volt power supplies and utilizes CMOS technology for 
low power consumption. 



FUNCTIONAL BLOCK DIAGRAM 



FEATURES 


Bell Standard 21 2A Compatible 
Automatic Speed Selection in Answer Mode 
36 dB (-9 to -45 dBm) Dynamic Input Range 
On-Board Descrambler 
Carrier Detect Output 
Crystal Controlled Operation 
CMOS/TTL Compatible Inputs and Outputs 

APPLICATIONS 

Stand-Alone Modems 
Remote Terminals 
Built-In Modems 

ORDERING INFORMATION 

Part Number Package Operating Temperature 

XR-2122CN Ceramic 0°Cto+70°C 

XR-2122CP Plastic 0°Cto+70'’C 
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The XR-2123 provides the phase-shift keying (PSK) Mod- 
ulator and Demodulator Functions for implementing a 
Full-Duplex 1200 bps or Half-Duplex 2400 bps Modem 
System. Using fully digital circuit techniques allows the 
XR-2123 to be externally programmed for operation for 
Bell Standards 201 B and C or 21 2A (1200 bps only), and 
CCITT V.22 or V.26. Internal logic and timing functions 
minimize external parts while crystal controlled operation 
provides stable and accurate operation. 


FUNCTIONAL BLOCK DIAGRAM 
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FEATURES 


CMOS Technology 
Single -(-5 Volt Operation 
Low Power Consumption (Typ lOmw) 

1200 bps Full-Duplex 
2400 bps Half-Duplex 

Programmable for US or European Standards (CCITT) 

Dibit PSK (DPSK) Operation 
Crystal Controlled 

Synthesized Sine Wave Modulator Output 
Adjustable Modulator Output 
Input Protection 

APPLICATIONS 

Bell Standard 201 or 21 2A Modems 
CCITT Standard V.22 or V.26 Modems 

ORDERING INFORMATION 

Part Number Package 

XR-2123CN Ceramic 

XR-2123CP Plastic 
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Operating Temperature 

0°C to +70° C 
0°Cto+70°C 












Modem Circuits 


XR-2125 SYNC/ASYNC CONVERTER 


XR-2247 FLOPPY DISK WRITE AMPLIFIER 


The XR-2125 is designed to provide the interface between 
asynchronous digital equipment and the synchronous op- 
peration of the modulator and demodulator functions in a 
Bell Standard 21 2A PSK Modem. It can be used with the 
XR-2120 PSK Filter, XR-2121 Modulator, and XR-2122 
Demodulator to provide a four chip solution for realizing 
this 1200/300 bps Modem System. 

The XR-2125 maintains proper timing of data by insert- 
ting or removing stop bits when interfacing with asynchron- 
ous digital equipment. Enable/Disable pins are provided 
to allow straight-through operation when interfacing 
with synchronous equipment. Operation with character 
lengths of either 9 or 10 bits may be selected also. The 
XR-2125 is designed to operate from a single 5-volt supply 
and utilizes CMOS technology for low power consumption. 

FUNCTIONAL BLOCK DIAGRAM 



T*D 

SYNC 


RxD 

SYNC 


FEATURES 


Bell Standard 21 2A Compatible 
Enable/Disable Inputs 
Crystal Controlled Operation 
CMOS/TTL Compatible Inputs 
9 or 10 Bit Selection 


APPLICATIONS 

Stand-Alone Modems 
Remote Terminals 
Built-In Modems 

ORDERING INFORMATION 

Part Number Package Operating Temperature 

XR-2125CN Ceramic 0°C to +70°C 

XR-2125CP Plastic 0°Cto+70°C 


The XR-2247 is a write amplifier designed to provide the 
complete interface between write data signais and tunnel- 
erase magnetic heads. Although' primarily intended for 
floppy disk drive systems, the XR-2247 can also be used 
in other magnetic media systems such as tape drives. Com- 
plete internal active transistor switching is provided to 
minimize external parts for dual head systems. Write and 
erase currents are each externally programmable with a 
single resistor. Also included is circuitry for inner track write 
current compensation. To prevent false write current 
outputs on povver-on, an inhibit input has been provided. 
Turn-on and turn-off times for the tunnel-erase systems are 
each externally programmable. 



FEATURES 

Fully Programmable Write and Erase Currents 
Fully Programmable Tunnel Delay 


for Turn-on/Turn-off 

Internal Switching Diodes (active transistors) 
for Dual Head Drives 
Single Supply Operation 
Inner Track Write Current Compensation 
Inhibit Input 
TTL Compatible Inputs 
Low External Parts Count 


APPLICATIONS 

Floppy Disk Drives 
Single/Double Head Systems 
Magnetic Tape V'Vrite Amplifier 

ORDERING INFORMATION 

Part Number Package 

XR-2247CN Ceramic 

XR-2247CP Plastic 


Operating Temperature 

0°C to +70°C 
0°Cto-H70°C 
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Disk Drive Circuits 


XR-2247A floppy DISK WRITE AMPLIFIER 


XR-3470A FLOPPY DISK READ AMPLIFIER 


The XR-2247A is a write amplifier designed to provide the 
complete interface between write data signals and tunnel- 
erase magnetic heads. Although primarily intended for 
floppy disk drive systems, the XR-2247A can also be used 
in other magnetic media systems such as tape drives. Com- 
plete internal diode connected transistor switching is 
provided to minimize external parts for dual head systems. 
Write and erase currents are each externally programmable 
with a single resistor. Also included is circuitry for inner- 
track write current compensation. To prevent false write 
current outputs on power-on, an inhibit input has been pro- 
vided. Turn-on and turn-off times for the tunnel-erase 
systems are each externally programmable. 



FUNCTIONAL BLOCK DIAGRAM 



FEATURES 


Fully Programmable Write and Erase Currents 
Fully Programmable Tunnel Delay 
for Turn-on/T urn-off 

Internal Switching Diodes (Diode connected transistors) 
for Dual Head Drives 
Single Supply Operation 
Inner track Write Current Compensation 
.Inhibit Input 
TTL Compatible Inputs 
Low External Parts Count 


The XR-3470A is a read amplifier system designed pri 
marily for use in a floppy disk system. It is designed to 
perform the complete readback function, by accept- 
ing the readback signal from a magnetic head and convert- 
ing it into digital output pulses. To perform this function, 
the XR-3470A contains a high frequency amplifier, an ac- 
tive differentiator, a zero-crossing detector, and a time 
domain filter. 

The XR-3470A is suited for systems with data transfer 
rates up to 3 megabaud. High input sensitivity allows 
operation with signal levels as low as 1.4 mV pp, which 
gives it the flexability to be used for single or double 
density floppy disk systems. 

FUNCTIONAL BLOCK DIAGRAM 



FEATURES 

Complete Floppy Disk Read Amplifier 
Low Input Voltage Detection 
Low Peak Shift 
Low Amplifier Gain Variation 

High Amplifier Frequency Response 


1.4 mV pp 
2.0% Maximum 
100 V/V Min 
130 V/V Max 
10 MHz, Min 


APPLICATIONS 

Floppy Disk Drives 
Single/Double Head Systems 
Magnetic Tape Write Amplifier 

ORDERING INFORMATION 
Part Number Package 

XR-2247ACN Ceramic 

XR-2247ACP Plastic 
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APPLICATIONS 

Single/Double Density Floppy Disk Read Amplifier 
Magnetic Read Amplifier 

ORDERING iNFORMAtlON 

Operating Temperature pg^ Number Package Operating Temperature 

0°Cto+70°C XR-3470ACN Ceramic 0°Cto-i-70°C 

0°Cto+70°C XR-3470ACP Plastic O^C to +70°C 
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Function Generators 


XR-3470B FLOPPY DISK READ AMPLIFIER 


XR-2206 MONOLITHIC 
FUNCTION GENERATOR 


The XR-3470B is a read amplifier system designed pri- 
marily for use in a floppy disk system. The circuit is 
designed to accept the readback signal from a magnetic 
head and convert the peaks of this signal to digital pulses. 
The circuit consists of a high-frequency amplifier, an 
active diffrentiator, a zero-crossing detector, and a time 
domain filter. 


The XR-2206 is a monolithic function generator inte- 
grated circuit capable of producing high quality sine, 
square, triangle, ramp, and pulse waveforms of high-stability 
and accuracy. The output waveforms can be both amplitude 
and frequency modulated by an external voltage. Frequency 
of operation can be selected externally over a range of 0.01 
Hz to more than 1 MHz. 


The XR-3470B can be used to transfer data up to 3 mega- 
baud. This device can also detect voltage levels as low as 
1.4 mV pp, which gives it the flexibility to be used for 
single or double density floppy disk systems. The chip 
contains all the circuitry essential for a floppy disk read 
amplifier system. 

FUNCTIONAL BLOCK DIAGRAM 



FEATURES 

Less Than 4% Peak Shift 
Low Input Voltage Detection 
Complete Floppy Disk Read System 
Up to 3 MBaud Operation 

High Preamp Gain 1 10 V/V, Typical, 

(100 VA/, min) 


The circuit is ideally suited for communications, instru- 
mentation, and function generator applications requiring 
sinusoidal tone, AM, FM, or FSK generation. 

FUNCTIONAL BLOCK DIAGRAM 


AM 

INPUT 


OUTPUT 


+Vcc 


TIMIN 

CAPACITOR 


TIMING 

RESISTORS 



FEATURES 

Low-Sine Wave Distortion 
Excellent Stability 
Wide Sweep Range 
Linear Amplitude Modulation 
Adjustable Duty Cycle 

APPLICATIONS 

Waveform Generation 
Sweep Generation 
AM/FM Generation 


.5%, Typical 
20 ppm/*C, Typical 
2000:1 , Typical 

1%to99% 


V/F Conversion 
FSK Generation 
Phase- Locked Loops 


APPLICATIONS 

Single/Double Density Floppy Disk Read Amplifier 
Magnetic Tape Read Amplifier 

ORDERING INFORMATION 

Part Number Package Operating Temperature 

XR-3470BCN Ceramic 0°C to -t-70°C 

XR-3470BCP Plastic 0°Cto-(-70°C 


ORDERING 

INFORMATION 


Part Number 

Package 

Operating Temperature 

XR-2206M 

Ceramic 

-55°Cto +125°C 

XR-2206N 

Ceramic 

0®Cto +70® C 

XR-2206P 

Plastic 

0®Cto +70® C 

XR-2206CN 

Ceramic 

0®Cto +70®C 

XR-2206CP 

Plastic 

0®Cto+70®C 
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Function Generators 


^EX<IR 


XR-2209 PRECISION OSCILLATOR 


The XR-2209 is a monolithic variable frequency oscillator 
circuit featuring excellent temperature stability and a 
wide linear sweep range. The circuit provides simultaneous 
triangle and square wave outputs over a frequency range 
of 0.01 Hz to 1 MHz. The frequency is set by an external 
RC product. The device is ideally suited for frequency 
modulation, voltage-to-frequency or current-to-frequency 
conversion, sweep or tone generation, as well as for 
phase-locked loop applications when used in conjunction 
with a phase comparator such as the XR-2208. 



The circuit is comprised of three functional blocks; A 
variable frequency oscillator and two buffer amplifiers. 
The XR-2209 has a typical drift specification of 20 
ppm/°C. The frequency can be linearly swept over a 
1000;1 range, by an external control signal. 


FUNCTIONAL BLOCK DIAGRAM 


-Vcc 


d: 


TIMING 

CAPACITOR 

I 


TIMING 

RESISTOR 


XR-2209 

OS 

% 


L_ 



3 

3 


FEATURES 


XR-8038/8038A PRECISION 
WAVEFORM GENERATOR 

The XR-8038/8038A is a precision waveform generator 1C 
capable of producing sine, square, triangular, sawtooth, 
and pulse waveforms with a minimum of external com- 
ponents and adjustments. Its operating frequency can be 
selected over nine decades of frequency, from 0.001 Hz to 
1 MHz, by the choice of external RC components. The 
frequency of oscillation is highly stable over a wide tem- 
perature and supply voltage range. The frequency modu- 
lation and sweeping can be accomplished with an external 
control voltage, without affecting the quality of the out- 
put waveforms. The frequency can be programmed digit- 
ally through the use of either resistors or capacitors. 

FUNCTIONAL BLOCK DIAGRAM 



FEATURES 


Excellent Temperature Stability 
Linear Frequency Sweep 
Wide Sweep Range 
Wide Supply Voltage Range 
Low Supply Sensitivity 
Wide Frequency Range 
Simultaneous Triangle and Square Wave Outputs 


20 ppm/° C 

1000;1 , Minimum 
±4V to ± 13V 
0.15%/V 
0.01 Hz to 1 MHz 


APPLICATIONS 


Direct Replacement for Intersil 8038 
Low Frequency Drift ' 50 ppm/°C 

Simultaneous Sine, Triangle and Square Wave Outputs 
Low Distortion THD 1% 

High FM and Triangle Linearity 

Wide Frequency Range 0.001 Hz to 1 MHz 

Minimum External Component Count 

Variable Duty Cycle 2% to 98% 

APPLICATIONS 


V/F Conversion 
C/F Conversion 
FM and Sweep Generation 


Waveform Generation 
Stable Phase-Locked Loop 


Precision Waveform Generation 
Test Instrumentation Design 
Phase-Locked Clock Generation 

ORDERING INFORMATION 


Sweep Generation 
Precision PLL Design 
Tone Generation 


ORDERING INFORMATION 

Part Number Package 

Operating Temperature 

Part Number 

XR-8038M/AM 

XR-8038N/AN 

Package 

Ceramic 

Ceramic 

Operating Temperature 

-55°Cto +125°C 
0°C to +70° C 

XR-2209M 

Ceramic 

-55°Cto +125°C 

XR -8038 P/A P 

Plastic 

0°C to +70° C 

XR-2209CN 

Ceramic 

0°C to +70° C 

XR-8038CN/ACN 

Ceramic 

0°C to +70° C 

XR-2209CP 

Plastic 

0°Cto+70°C 

XR-8038CP/ACP 

Plastic 

o 

o 

o 

o 

o 

o 

o 
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Display Drivers 


XR-2277/XR-2278 
DOT AND BAR-GRAPH 
DISPLAY GENERATORS 

The XR-2277 and XR-2278 are 12-point level detector 
circuits designed for interfacing.directly with LED moving 
dot or bar-graph displays. Each circuit is comprised of an 
input buffer amplifier, a set of 12 comparators which are 
biased from an internal voltage reference, and a resistor 
string. Each comparator provides a high-impedance cur- 
rent source output; each of the output currents is very 
closely matched and can be adjusted, simultaneously, with 
a single external setting resistor. 

The XR-2277 has 12 discrete output levels, over a range 
of -30 dB to -t-6 dB, referenced to an externally set zero 
dB reference level. The XR-2278 has similar electrical 
characteristics, except for a dynamic range of -20 dB to 
+8dB. 

FUNCTIONAL BLOCK DIAGRAM 



XR-2279 DOT AND BAR-GRAPH 
DISPLAY GENERATOR 


The XR-2279 is a 12-point logarithmic level-detector 
■circuit comprised of an input buffer amplifier and a set 
of 12 voltage comparators. The circuit produces 12 dis- 
crete output levels, spaced in three dB intervals, over a 
dynamic range of -27 dB to -)-6 dB, referenced to an exter- 
nally adjusted zero dB level. It is designed for interfacing 
directly with LED moving dot or bar-graph displays. Each 
of the comparator outputs provides a high-impedance 
constant-current drive which is well-matched and can be 
adjusted by an external resistor setting. The circuit output 
is either a moving dot or a continuous bar-graph format, 
based on control voltage applied to the mode-select, pin. 


FUNCTIONAL BLOCK DIAGRAM 



OUTPUTS < 


DOT/BAfl 


> OUTPUTS 


FEATURES 



FEATURES 

Direct LED Interface Adjustable Zero dB Reference 

Constant-Current Outputs Adjustable Output Currents 
External Mode- Select High Input Impedance 

for Dot/Bar-Graph Format 

APPLICATIONS 

Bar-Graph Display Generator and Driver 
Dot Display Generator 

ORDERING INFORMATION 

Part Number Package Operating Temperature 

XR-2277CP Plastic 0°C to - h70°C 

XR-2278CP Plastic 0°C to -(-70°C 

®IC MASTER 1984 


Direct LED Interface 
Constant 3 dB 

per Step Logarithmic Scale 
Externa! Mode-Select 

for Dot/Bar-Graph Formats 
Adjustable Output Current Levels 
Adjustable Zero dB Reference 

APPLICATIONS 

Bar-Graph Generator Logarithmic Level Indicator 

Moving Dot Display Generator Sequential Level Indicator 

ORDERING INFORMATION 

Part Number Package Operating Temperature 

XR-2279CP Plastic 0°Cto-i-70°C 
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Display Drivers 


Operational Amplifiers 


XR-6118/6128 FLUORESCENT 
DISPLAY DRIVER 


XR-082/083 DUAL BIPOLAR JFET 
OPERATIONAL AMPLIFIER 



The XR-6118 and XR-6128 are high-voltage display driver 
arrays which are designed to interface between low-level 
digital logic and vacuum fluorescent displays. Each circuit 
consists of eight independent signal channels comprised 
of Darlington output stages and common-emitter inputs. 
All channels on the chip share common power supply and 
ground connections. Both device types are cap- 
able of driving digits and/or segments of fluorescent dis- 
plays, and all of the eight outputs can be activated simul- 
taneously. The XR-6118 is compatible with TTL and 5V 
CMOS logic while the XR-6128 interfaces with 6V to 15V 
PMOS or CMOS. The X R-61 1 8 amd X R-61 28 are designed 
to operate with a supply voltage of 80V, and the XR- 
6118-2 with a supply voltage of 60V. 

FUNCTIONAL BLOCK DIAGRAM 



FEATURES 

Direct Replacement for Sprague 61 18A/6128A 

Digit or Segment Drivers 

Low Power and Input Current 

Internal Output Pulldown Resistors 

High Output Breakdown Voltage 77V, Minimum 

APPLICATIONS 

Fluorescent Driver 
Gas Discharge Display Driver 

ORDERING INFORMATION 


High-Voltage Switching 


The XR-082/083 family of junction FET input dual oper- 
ational amplifiers are designed to offer higher perform- 
ance than conventional bipolar op amps. Each amplifier 
features high slew rate, low input bias and offset currents, 
and low offset voltage drift with temperature. These oper- 
ational amplifier circuits are fabricated using ion implan- 
tation technology to combine well-matched junction 
FET's and high-performance bipolar transistors on the 
same monolithic chip. 

The XR-082 family of dual bipolar JFET op amps are 
packaged in an 8-Pin dual-in-line package. The XR-083 
family of op amps offers an independent offset adjust- 
ment for each of the individual op amps on the same chip, 
and are available in a 14-Pin dual-in-line package. 

FUNCTIONAL BLOCK DIAGRAM 



Vcc 


FEATURES 

Direct Replacement for TL082/083 (See Chart) 

Low Power Consumption 

Wide Common-Mode and Differential Voltage Ranges 

Low input Bias and Offset Currents 

Output Short Circuit Protection 

High- Input Impedance .... FET input Stage 

Internal Frequency Compensation 

Latch-Up-Free Operation 

High Slew Rate 13V/jLts, Typical 


APPLICATIONS 

Transducer Amplifier 

ORDERING INFORMATION 


High-Impedance Buffer 


Part Number 

Package 

Operating Temperature 

Part Number 

Package 

Operating Temperature 

XR-6118P 

Plastic 

-40'’C to +85“ C 

XR-082M 

Ceram ic 

-55“Cto +125“C 

XR-6128CP 

Plastic 

-40“ C to +85“ C 

XR-082N 

Ceramic 

-25“ C to +85“C 

XR-6118CP 

Plastic 

0“C to +70“ C 

XR-082P 

Plastic 

-25“C to +85“ C 

XR6128CP 

Plastic 

0“C to +70“ C 

XR-082CN 

Ceramic 

0“Cto +70“ C 

XR-6128CP 

Plastic 

0“C to +70“ C 

XR-082CP 

Plastic 

0“C to +70“ C 

XR-6118CP-2 

Plastic 

0“C to +70“C 

XR-083 

Available in 14-Pin 
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Operational Amplifiers 


XR-084 QUAD BIPOLAR JFET 
OPERATIONAL AMPLIFIER 

The XR-084 junction FET input quad operational ampli- 
fier is designed to offer higher performance than conven- 
tional bipolar quad op amps. Each of the four op amps on 
the chip is closely matched in performance characteristics, 
and each amplifier features high slew rate, low input bias 
and offset currents, and low offset voltage drift with 
temperature. The XR-084 FET input quad op amp is 
fabricated using ion implantation bipolar/FET technology, 
to combine well-matched junction FET's and high- 
performance bipolar transistors on the same mono- 
lithic chip. 

FUNCTIONAL BLOCK DIAGRAM 


XR-146/246/346 PROGRAMMABLE 
QUAD OPERATIONAL AMPLIFIER 

The XR-146 family of quad operational amplifiers contain 
four independent high-gain, low-power, programmable op 
amps on a monolithic chip. The use of external bias set- 
ting resistors permit the user to program the gain band- 
width product, supply current, input bias current, input 
offset current, input noise, and slew rate. 

The basic XR-146 family of circuits offers partitioned 
programming of the internal op amps. One setting resistor 
is used to set the bias levels in the three op amps, and a 
second bias setting is used for the remaining op amp. Its 
modified version, XR-346-2, provides a separate bias set- 
ting resistor for each of the two op amp pairs. 

FUNCTIONAL BLOCK DIAGRAM 


OUTPUT A LL 

INPUT A I 2 
+ INPUTA 

•Vcc 

-INPUT B I 5 
INPUT B 
OUTPUT B I 7 


14J OUTPUT D 

13| -INPUT D 
■\2\ -input D 

i7| v„ 

joj • input c 
Q I INPUT C 
T1 OUTPUT C 


FEATURES 

Direct Replacement for TL084 (See Table 1 ) 

Same Pin Configuration as XR-3403 and LM324 
Fligh-lmpedance Junction FET Input Stage 
Low-Power Consumption 

Wide Common-Mode and Differential Voltage Ranges 


OUTPUT A LL 

-INPUT A I 2 
-INPUT A [ 3 
-Vcc 

-INPUT B I 5 
INPUT B I 6 
OUTPUT B j 7 
Uet I 8 


16J OUTPUT D 
15 I -INPUT D 

14 I -INPUT D 

13] 

12 ! -INPUT C 
|llj -INPUT C 
jo] OUTPUT C 

Tl 


FEATURES 

Direct Replacement for LM146/246/346 
Direct Replacement for LM346-2 
Programmable Electrical Characteristics 


Low Input Bias and Offset Currents 


Low Supply Current 

350 iuA per Amplifier 

Output Short-Circuit Protection 


Large dc Voltage Gain 

120dB 

Internal Frequency Compensation 


Low Noise Voltage 


25 nV/i/Hz 

Latch-Up Free Operation 


Wide Power Supply 

1 tOi 1^0 

± 1 5 V to ± 22V 

High Slew Rate 


13V//is, Typical 

Class AB Output Stage 

No Crossover Distortion 

APPLICATIONS 



ORDERING INFORMATION 


Transducer Amplifier 

High-Impedance Buffer 




ORDERING INFORMATION 


Part Number 

Package 

Operating Temperature 

Part Number 

Package Operating Temperature 

n _ 0 _ 

XR-146M 

XR-246N 

Ceramic 

Ceramic 

-55°Cto-U25°C 
-25° C to -t85°C 

XR-084M 

Ceramic 

-55 Cto -1-125 C 

XR-246P 

Plastic 

-25°C to -(-75°C 

XR-084N 

Ceramic 

-25" C to -(-85° C 

XR-346CN 

Ceramic 

0°Cto-(-70°C 

XR-084P 

Plastic 

-25° Cto -(-85° C 

XR-346CP 

Plastic 

0°C to +70°C 

XR-084CN 

Ceramic 

0°Cto -t70°C 

XR-346-2CN 

Ceramic 

0°C to -(-70° C 

XR-084CP 

Plastic 

0°C to -(-70°C 

XR-346-2CP 

Plastic 

0°Cto -(-70° C 


CC 

< 

LU 

Z 
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Operational Amplifiers 


XR-3403/3S03 QUAD 
OPERATIONAL AMPLIFIER 

The XR-3403 is an array of four independent operational 
amplifiers, each with true differential inputs. The device 
has electrical characteristics similar to the popular 741. 
However, the XR-3403 has several distinct advantages 
over standard operational amplifier types in single supply 
applications. The XR-3403 can operate at supply voltages 
as low as 3.0 volts, or as high as 36 volts. Quiescent cur- 
rents remain about one-fifth of those associated with the 
741 (on a per amplifier basis). The common-mode input 
range includes the negative supply, thereby eliminating 
the necessity for external biasing components in many 
applications. The output voltage swing extends to the 
negative supply. 

FUNCTIONAL BLOCK DIAGRAM 



-Input d 


-Vee 


FEATURES 

Direct Pin for Pin Replacement 
for MC3403/3503, LM324 & RC4T37 
Suitable for Single Supply Operation 
Short Circuit Protected Outputs 

Class AB Output Stage No Crossover Distortion 

Single Supply Operation 3.0V to 36V 

Split Supply Operation ± 1.5V to ± 18V 

Low Input Bias Currents 500 nA Maximum 

Internally Compensated 

APPLICATIONS 

Circuits Requiring Ground Sensing at Inputs 
Low Supply Voltage Systems 


XR-5532/5532A DUAL LOW-NOISE 
OPERATIONAL AMPLIFIER 

The XR-5532 ultralow noise dual operational amplifier is 
especially designed for high quality audio and instrumen- 
tation applications. Compared to standard 741- or 301 A- 
type op amps, these operational amplifiers offer an order 
of magnitude improvement in both noise performance 
and small signal bandwidth. Higher output drive capa- 
bility and internal compensation are added features. The 
XR-5532A is specially screened for a guaranteed ultralow 
noise specification. This ultralow noise specification 
makes the XR-5532A ideally suited for audio preamplifier 
and other low level applications. 

FUNCTIONAL BLOCK DIAGRAM 



FEATURES 

Pin for Pin Replacement MC1458, 
RC4558, TL072 TL082 & LF 353 
Direct Replacement 
for NE5532/NE5532A 
Ultralow Input Noise 
Wide Small Signal Bandwidth 
High Output Drive Capability 
Wide Supply Range 
Wide Power Bandwidth 
High Slew Rate 

APPLICATUINS 

Professional Audio Equipment 
Instrumentation and Servo Control 
Telephone Channel Amplifier 
Low-Level Signal Processing 
Audio Preamplification 
Transducer Amplifiers 

ORDERING INFORMATION 


4nV/ Hz, Typical 
10 MHz, Typical 
10V rms into 600fi 
± 3V to ± 20V 
200 kHz 
6V/jusec 


ORDERING INFORMATION 


Part Number 

Package 

Operating Temperature 

Part Number 

Package 

Operating Temperature 

XR-5532ACN 

Ceramic 

0°Cto +70° C 

XR-3503M 

Ceramic 

-55°Cto -H25°C 

XR-5532CN 

Ceramic 

0°Cto +70° C 

XR-3403CN 

Ceramic 

0°Cto +70° C 

XR-5532ACP 

Plastic 

0°C to +70° C 

XR-3403CP 

Plastic 

0°Cto +70° C 

XR-5532CP 

Plastic 

n°C to + 70°C 
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XR-5533/5533A DUAL LOW-NOISE XR-5534/5534A LOW-NOISE 

OPERATIONAL AMPLIFIER OPERATIONAL AMPLIFIER 


The XR-5533 ultralow noise dual operational amplifier is 
especially designed for high quality audio and instrumen- 
tation applications. Compared to the standard 741- or 
301A-type op amps, these operational amplifiers offer an 
order of magnitude improvement in noise performance, 
and small signal bandwidth, in addition to higher output 
drive capability. The XR-5533 is internally compensated 
for a voltage gain of three or more, and offers independ- 
ent offset adjustments for each of the two op amps. The 
XR-5533A is specially screened for a guaranteed ultralow 
noise specification. 

FUNCTIONAL BLOCK DIAGRAM 



BALANCE 

COMP. 

OUTPUT A 

+Vcc 

OUTPUT B 

COMP 

BALANCE 


features 

Direct Replacement for NE5533/NE5533A 
Dual Version of XR-5534 or NE5534 


Ultralow Input Noise 
Wide Srnall Signal Bandwidth 
High Output Drive Capability 
Wide Su ppiy Range 
Wide Power Bandwidth 
High Slew Rate 


4nV/ Hz, Typical 
10 MHz, Typical 
10V rms into 600^2 
± 3V to ± 20V 
200 kHz 
13V4isec 


APPLIC ATIONS 

Professional Audio Equipment 
Instrumentation and Servo Control 
Telephcone Channel Amplifier 
Low-Level Signal Processing 
Audio Preamplification 

ORDERING INFORMATION 


Part Niamber 

Package 

Operating Temperature 

XR-5533ACN 

Ceramic 

0°Cto+70°C 

XR-5533CN 

Ceramic 

0°Cto -r70'’C 

XR-5533ACP 

Plastic 

0°Cto -1-70® C 

XR-5533CP 

Plastic 

0®Cto +70® C 
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The XR-5534 is a high performance, ultralow noise opera- 
tional amplifier. Compared to the standard 741 -or 301 A- 
type op amps, it offers an order of magnitude improve- 
ment in noise performance, and small signal bandwidth, 
as well as significantly better output drive capability. The 
XR-5534 is ideally suited for applications in high quality 
and professional audio equipment, instrumentation, con- 
trol circuits, and telephone channel amplifiers. The op 
amp is internally compensated for a gain of three or 
greater. The frequency response can be optimized with an 
external compensation capacitor for applications requiring 
unity-gain, low-overshoot response, or capacitive load 
driving. The .X.R-5534A is specially screened for a guaran- 
teed ultralow noise specification. 


FUNCTIONAL BLOCK DIAGRAM 



BALANCE COMP 

+Vcc 

OUTPUT 

OUTPUT 

COMPENSATION 



FEATURES 


Direct Replacement for NE5534/NE5534A 


Ultralow Input Noise 
Wide Small Signal Bandwidth 
High Output Drive Capability 
Wide Supply Range 
High-Voltage Gain 
High Slew Rate 


4nV/VFE , Typical 
10 MHz, Typical 
10V rms into 60012 
± 3V to ± 20V 
Av = 100,000 at dc 
1 3V //Lisec 


APPLICATIONS 


Professional Audio Equipment 
Audio Preamplification 

ORDERING INFORMATION 


Part Number 

Package 

Operating Temperature 

XR-5534AM 

Ceramic 

-55®Cto+125®C 

XR-5534M 

Ceramic 

-55®Cto+125®C 

XR-5534ACN 

Ceramic 

0®C to +70® C 

XR-5534CN 

Ceramic 

0°C to +70®C 

XR-5534ACP 

Plastic 

0°C to +70® C 

XR-5534CP 

Plastic, 

0®Cto+70°C 
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Voltage Regulators 


XR494 PULSE-WIDTH 
MODULATING REGULATOR 


xr-495 Pulse-width 
MODULATING REGULATOR 


All functions required to construct a pulse-width modu- 
lating regulator are incorporated on a single monolithic 
chip in the XR-494. The device is primarily designed for 
power supply control and contains an on-chip 5-volt reg- 
ulator, two error amplifiers, an adjustable oscillator, a 
dead-time control comparator, a pulse-steering flip-flop, 
and output control circuits. Either common emitter or 
emitter follower output capability is provided by the 
uncommitted output transistors. 

FUNCTIDNAL BLDCK DIAGRAM 




NON 

INV 

INPUT 


INV 

INPUT 


OUTPUT 

CONTROL 


Vcc 

C2 

E2 

E1 


FEATURES 


Complete PWM Power Control Circuitry 
Uncommitted Outputs for 200 mA Sink or Source 
Output Control Selects Single-ended 
or Push-pull Operation 

Internal Circuitry Prohibits Double Pulse at Either Output 
Variable Dead-time Provides Control Over Total Range 
Internal Regulator Provides a Stable 5V Reference Supply 
Circuit Architecture Provides Easy Synchronization 


APPLICATIONS 

Pulse-Width Modulated Power Control Systems 
Switching Regulators 
Motor Speed Control 
Power Inverters 

ORDERING INFORMATION 


Part Number 

XR-494M 

XR-494CN 

XR-494CP 

3380 


Package Operating Temperature 

Ceramic -55°C to +125°C 

Ceramic 0“C to -f-yO^C 

Plastic , 0®Cto+70®C 


All functions required to construct a pulse-width modu- 
lating regulator are incorporated on a single monolithic 
chip. The device is primarily designed for power supply 
control and contains an on-chip 5-volt regulator, two error 
amplifiers, an adjustable oscillator, a dead-time control 
comparator, a pulse-steering flip-flop, and output control 
circuits. Either common emitter or emitter follower out- 
put capability is provided by the uncommitted output 
transistors. 

The XR-495 also contains an on-chip 39-volt Zener diode 
for high-voltage applications, where is greater than 
40 volts, and an output steering control that overrides the 
internal control of the pulse -steering flip-flop. 


FUNCTIDNAL BLOCK DIAGRAM 



FEATURES 


NON 

INV 

INPUT 


INV 

INPUT 


REF 

OUT 


Vz 


OUTPUT 

CONTROL 


STEERING 

INPUT 


Vcc 


C2 


E2 


Complete PWM Power Control Circuitry 
Uncommitted Outputs for 200 mA Sink or Source 
Output Control Selects Single-ended 
or Push-pull Operation 

Internal Circuitry Prohibits Double-Pulse at Either Output 
Variable Dead-time Provides Control Over Total Range 


APPLICATIONS 


Pulse-Width Modulated Power Control Systems 
Switching Regulators 

ORDERING INFORMATION 


Part Number 

XR-495M 

XR-495CN 

XR-495CP 


Package Operating Temperature 

Ceramic -55°C to -t125°C 

Ceramic 0°C to +70'’C 

Plastic 0°Cto+70°C 
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Line Interface Circuits 


XR-1488aUAD LINE DRIVER 


XR-1489A QUAD LINE RECEIVER 


The XR-1488 is a monolithic quad line driver designed to 
interface data terminal equipment with data communica- 
tions equipment, in conformance with the specifications 
of El A Standard No. RS232C. This extremely versatile 
integrated circuit can be used to perform a wide range of 
applications. The circuit features output current limiting 
circuitry, and independent positive and negative power 
supply driving elements. Compatibility with all DTL and 
TTL logic families enhances the versatility of the circuit. 


The XR-1488 quad line driver along with its companion 
circuit, the XR-1489A quad line receiver, provides a com- 
plete interface system between DTL and TTL logic levels, 
and the RS232C defined voltage and impedance levels. 



FUNCTIONAL BLOCK DIAGRAM 



*Vcc 

INPUT 

INPUT 

OUTPUT 

INPUT 

INPUT 

OUTPUT 


FEATURES 

Current Limited Output 

Independent Positive Power Supply Driving Elements 
Independent Negative Power Supply Driving Elements 
Compatible with DTL and TTL Logic Families 
Data Terminal /Data Communication Interface 
Conforms to EIA Standard No. RS232C 


The XR-1489A is a monolithic quad line receiver especi- 
ally designed for data bus interface. Each of the line 
receiver sections has adjustable hysteresis characteristics 
for improved noise rejection. The input and output levels 
of the circuit are designed to provide direct interface be- 
tween RS232C data bus standards and the DTL or TTL 
type logic levels. 

The XR-1489A quad line receiver along with its compan- 
ion circuit, the XR-1488 quad line driver, provides a com- 
plete interface between DTL and TTL logic levels, and the 
RS232C defined voltage and impedance levels. 


FUNCTIONAL BLOCK DIAGRAM 



■^Voc 

INPUT 

CONTROL 

OUTPUT 

INPUT 

CONTROL 

OUTPUT 


FEATURES 

Direct Replacement for MC1489A 
Current Limited Output 
Compatible with DTL and TTL Logic 
Meets EIA Standard RS232C 


APPLICATIONS 


Data Bus Interface 

APPLICATIONS Microprocessor Interface 

Remote Terminal Interface 

RS232 C Interface RS232 Interface 


ORDERING INFORMATION 


ORDERING INFORMATION 


Part Number lockage 

XR-1488N Ceramic 

XR-1488P Plastic 

3384 


Operating Temp^ature 

0°C to +70“C 
O^C to +70'’ C 


Part Number Package 

XR-1489AN Ceramic 

XR-1489AP Plastic 


Operating Temperature 

0°C to +70'’C 
0'’Cto+70“C 
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Special Functions 


XR-4151 VOLTAGE-TO- 
FREQUENCY CONVERTER 

The XR-4151 is a device designed to provide a simple, 
low cost, method for converting a dc voltage into a pro- 
portional pulse repetition frequency. It is also capable 
of converting an input frequency into a proportional out- 
put voltage. The XR-4151 is useful in a wide range of 
applications, including A/D and D/A conversion and data 
transmission. 


XR-7000 LOGARITHMIC AMPLIFIER 

The XR-7000 provides an internal band-gap voltage refer- 
ence, a differential video summing amplifier, and a pre- 
cision die temperature sensor, to aid in its system inter- 
facing. Also included is an internal power supply to pro- 
vide excellent power supply rejection. 

The XR-7000, available in a 24-Pin ceramic or plastic 
package, is designed to operate from dual 8-volt power 
supplies. 


FUNCTIONAL BLOCK DIAGRAM 



FEATURES 


Single Supply Operation 
Pulse Output Compatible 
with all Logic Forms 
Programmable Scale Factor 
Linearity (Precision Mode) 

Temperature Stability 
High-Noise Rejection 
Inherent Monotonicity 
Easily Transmittable Output 
Simple Full Scale Trim 
Single-ended Input 
Frequency-to-Voltage Conversion 
Direct Replacement for RC/RV/RM4151 


8V to + 22V 


± 0.05%, Typical 
± 100 ppm/°C, Typical 


FUNCTIONAL BLOCK DIAGRAM 

XR-7000 FUNCTIONAL 
BLOCK OIAGRAM 

INPUT 1 

INPUT 2 

INPUT ;t 

INPUT 4 

INPUT b 

INPUT 6 

INPUT 7 

B* 


B" 


comp' 

FEATURES 

Seven Uncommitted Logging Elements Internal Band-Gap* 
Voltage Reference Dual Tracking Regulator On-Board 
Precision Die Temperature Sensor 

APPLICATIONS 




APPLICATIONS 

Voltage-to-Frequency Conversion 
A/D and D/A Conversion 
Data Transmission 
Frequency-to-Voltage Conversion 
Transducer Interface 
System Isolation 

ORDERING INFORMATION 


Receiver Subsystems 
Radar Subsystems 
Spectrum Analyzers 
Power Meters 
Test Equipment 

Video Cartridge Tape Recorders 
Audio Tape Recorders 
Smoke Detectors 

ORDERING INFORMATION 


Part Number 

Package 

Operating Temperature 

Part Number 

Package 

Operating Temperature 

XR-4151P 

Plastic 

-40°Cto +85° C 

XR-7000M 

Ceramic 

-55°Cto+125°C 

XR-4151CP 

Plastic 

0°Cto +70° C 

XR-7000CP 

Plastic 

0°Cto +70° C 
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Semi-Custom Development 


SEMI-CUSTOM BIPOLAR PROGRAM 

The Exar bipolar semi-custom design program offers a 
•variety of semi-custom chips to fulfill various application 
performance requirements and complexities. 

These semi-custom chips offer a unique method of manu- 
facturing an almost unlimited variety of custom linear and 
digital integrated circuits, with greatly reduced cost and 
development time. Exar makes this possible by stocking 
wafers that are completely fabricated except for the final 
process step, of device interconnection, which metalizes 
the selected components together in the required circuit 
configurations. 


i^L Semi-Custom Chips 


CHIP SIZE 


Characteristics' XR-200 

XR-300 

XR--400 

XR-500 

Chip Size 





(mils) 98 X 119 

104x 146 

119 X 156 

122 X 185 

|2l Gates 

Max. Operating 

192 

288 

256 

520 

Voltage 
Bipolar I/O 

7V 

■ 7V 

7V 

7V 

Interfaces 

24 

28 

18 

40 

Bonding Pads 

30 

34 

40 

42 


BIPOLAR SEMI-CUSTOM CHIPS 


Chip Size Breakdown 


Chip Type 

in Mils 

Voltage 

NPN 

PNP 

A100 

73 X 83 

20V 

60 

18 

B100 

85 X 85 

20V 

69 

12 

Cl 00 A 

56 X 62 

20 V 

23 

8 

D100 

80 X 80 

36V 

50 

16* 

E100 

80 X 81 

20V 

48 

15 

F100 

91 X 110 

20V 

97 

32* 

G100 

90 X 90 

20V 

60 

18* 

HI 00 

82x92 

20V 

72 

22* 

J100 

61 X 65 

20V 

38 

12* 

L100 

86 X 105 

20V 

80 

24 

M100 

176 X 121 

20V 

149 

52 

U100 

* * 

36V 

* * 

* * 

V100 

130 X 100 

36V 

124 

44 

W100 

130 X 160 

36V 

200 

68 

X100 

115 X 95 

75V 

34 

16 


* Dual collector PNP transistors 
** Contact Custom Product Application Engineering 
for more details. 


Exar offers a design kit which contains simple instructions 
and guidelines for designing the metal mask as well as the 
actual breadboard components (consisting of npn and pnp 
arrays and integrated resistors), which are representative 
of the devices available on the semi-custom chips. This 
provides the design engineer with the ability to closely 
evaluate his design's performance prior to integrating it 
on a monolithic chip. 

SEMI-CUSTOM |2l PROGRAM 

With the introduction of the |2 l Gate Array chips, Exar 
has extended its semi-custom design program to the Inte- 
grated Injection Logic (|2 l) technology. This unique 
method of custom LSI development technique now makes 
it possible to m.anufacture an almost unlimited variety of 
digital or analog/digital circuits using |2 l technology, 
with greatly reduced development cost and time. 

3386 


The XR-300 and XR-500 gate arrays are intended pri- 
marily for digital LSI designs. The XR-400 gate array fea- 
tures the advantage of combining analog and digital func- 
tions on the same 1C chip. These |2 l gate array chips are 
customized by three custom mask patterns, which are 
simultaneously generated from a pencil layout, using 
Exar's unique computerized mask generation technique. 
In this manner, the chip layout is greatly simplified and 
gate utilization efficiency is increased. 

Exar also offers an |2 l design kit which is intended to 
familiarize the designer with the basic features of |2 l 
technology, provides helpful design guidelines in reducing 
his design concept to breadboard and, finally, the 1C 
layout stage. 


TYPICAL FLOW FOR 
SEMI-CUSTOM DEVELOPMENT 
O 

BREADBOARD 

ANALYSIS 

O 

COMPUTER SIMULATION 
FOR WORST CASE ANALYSIS 

OR LOGIC SIMULATION 
O 

CHIP PENCIL LAYOUT 
O 

CUSTOMER DATA PACKAGE 
SUBMITTAL 
O 

TECHNICAL FEASIBILITY 

AND COST PROPOSAL 
O 

CUSTOMER/EXAR 

INITIAL DESIGN REVIEW 
O 

MASK TAPING 

OR DIGITIZING 
FOR CUSTOM METALIZATION 
O 

MASK TOOLING 
O 

PROTOTYPE WAFER 

FABRICATION 

O 

PROTOTYPE ASSEMBLY 
AND EVALUATION 
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Semi-Custom Development 


SEMI-CUSTOM CMOS PROGRAMS 


ECONOMICS OF SEMI-CUSTOM 


Metal Gate CMOS 

Exar now offers two fannilies of CMOS Gate Arrays. The 
first family consists of four chips featuring from 112 to 
544 uncommitted logic gates, fabricated with 7.5/i metal 
gate technology. 


As the Amortized Unit Price Ratio graph in the figure 
below indicates, for production runs of 50,000 units or 
less, development costs are a significant influence, and a 
semi-custom program is clearly the best option. Over 
150,000 pieces, production costs become the most impor- 
tant factor, and you are better off with a full custom chip. 


CMOS Master -Chips 


Chip Type 

CMOS Gates 

I/O Cells 

Bonding Pads 

XR-CMA 

112 

29 

32 

XR-CMB 

162 

34 

38 

XR-CMC 

216 

40 

44 

XR-CMD 

544 

46 

53 


A CMOS design kit is also available to familiarize the 
designer with the basic features of CMOS technology and 
to assist in the breadboarding layout of the 1C chip. 

Silicon Gate CMOS 

The newest family of semi-custom Master-Chips to be 
added to Exar's product line is a series of four silicon gate 
arrays (4ju channel length drawn approximately Spt actual) 
and range in size from 500 gates to 1600 gates. These 
devices feature dual layer metal and an extensive library 
of standard cells. Please contact Exar Custom Product 
Applications Engineering for more information. 


Converting Semi-Custom 
To Full Custom 

When production levels get closer to 150,000 units, con- 
verting from semi-custom to full custom is most cost 
effective. The conversion is simple and you get the lower 
production cost advantages of full custom without giving 
up the development benefits of semi-custom. In addition, 
the semi-custom prototypes often serve as a monolithic 
breadboard to optimize and debug the final design. The 
actual conversion is a relayout, rather than a redesign. 
The unused undedicated components are eliminated, and 
the circuit is laid out on a smaller chip. 

Cost Savings Of Two-Step Conversion 

Semi-custom design requires only 10-20% of the full 
custom development costs. Conversion from semi-custom 
to full custom costs about 50% of the total cost of full 
custom development. Therefore, the total development 
costs of the two-step conversion are only 60-70% of a 
complete full custom program. 
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Processing sparks improvement 
of semicustom linear chips 


cc 

< 

LU 
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A number of modern semiconductor processing 
techniques previously not used for semicustom 
linear ICs were implemented in the XR-W100 and 
XR-V1 00 Master Chips. 

Ion implantation. Ion implantation ballistically 
introduces dopant ions into the surface of a semi- 
conductor material. Because a machine similar to 
a linear accelerator shoots the dopant into the 
surfface, their penetration and concentration can 
be precisely controlled by varying the particle-beam 
dosage and energy. This technology produces having 
very high sheet resistivity; thus high-value resistors 
can fit into much smaller areas on the chip than 
previously. In addition, ion-implanted resistors 
have about 300% better absolute-value tolerance and 
matching than their diffused coun terparts, which 
depend on the diffusion of dopants into the semi- 
conductor surface (Fig. A). 

With ion implantation, p-channel JFETs can be 
built on the same semiconductor surface as standard 
bipolar components. JFETs are basically implanted 
resistors with a second n-implant on top of the 
channel region that serves as a gate (Fig. B). They 
are useful in high-input-impedance amplifiers, auto- 
matic gaincontrol circuits, current sources, analog 
switches, multiplexers, and similar applications. 


Double isolation. Double isolation, also called 
"iso-up," employs a rich ion-implanted p-type deposit 
in the substrate prior to growing the epitaxial layer. 
With conventional top-bottom diffusion, the bottom 
deposit diffuses downward. If everything is aligned 
correctly, the two deposits meet in the middle 
(Fig. C), leading not only to substantial reductions 
in lateral diffusions, but also to a smaller die. 

Contrasting with that iso-up process is the 
traditional single isolation, which depends on a rich 
p-type diffusion penetrating through the epitaxial 
layer and into the substrate, thereby isolating regions 
of the epitaxial layer (Fig. D). This method does 
have its disadvantages-, though. For one, it requires a 
long, high-temperature diffusion cycle. More critical to 
the user, however are the wider spacing needed 
between the isolation and subsequent diffusions to 
permit the significant lateral diffusion of the is- 
olation. That extra spacing accumulates acro^ the 
die,' consuming a large amount of silicon. With the 
cost of manufacturing the die related largely to its 
area, the wasted space is reflected in a higher selling 
price to the user. 

Oxide capacitance. By adding a special oxidation 
step to the processing, oxide capacitors are easily 
placed on a semicustom 1C (Fig. E). These com- 
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ponents are identical in constuction to those that 
internally compensate standard op amps; but un- 
like junction capacitors, they are not voltage- 
dependent. 

S6-V process. In the past, high-density semicustom 
linear ICs were offered only with 20-V processing. 
Users needing 24V or the standard ±15-V op-amp 
supply were forced to externally regulate down to 
a voltage compatible with the chip or to place all 
high-voltage components off chip. Both cases 
severely limited higher levels of system integration. 
With the new 36-V process, these limitations be 
come a thing of the past. 

. Nitride passivation. Applied over the standard 
purposes; it helps to eliminate ionic contamination 
from the chip surface, and it seals the active chip 
area from moisture. Both functions are aimed at 
reducing failure rates and improving the chip's 


overall reliability. Furthermore, with nitride pass- 
ivation, a user can employ a plastic package in 
applications that might otherwise require a more 
expensive, hermetically sealed ceramic housing. 

IC components. Though many characteristics of 
integrated components are similar to those of their 
discrete counterparts, there are important differences. 
Discrete components are individually produced and 
connected into circuits as required. Each component 
is manufactured by the most suitable process, thus 
optimizing performance. In the microscopic setting of 
integrated circuitry, such luxuries do not exist. 
Because the components are produced simul- 
taneously, compromises must be made on 
performance. Despite these limitations, integrated 
components have unique advantages that allow 
them to overcome most design problems. 


Master Chip 
System 


typical building block cell 



Exar’s standard discrete op amps. This type of high-performance 
device reiieves designers of the difficult 

task of creating their own amplifiers to satisfy each new application. 
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Harris Semiconductor 


00 HARRIS 


HA-1608 

+10V Adjustable Voltage 

Reference 



FEATURES 

OESCRIPTION 

• MONOLITHIC CONSTRUCTION 

• INITIAL ACCURACY +10V± 0.010V 

• OUTPUT VOLTAGE ERROR, TOTAL + 1/4 LSB 

• LOW NOISE 20/iVp_p 

• WIDE INPUT RANGE 12V TO 30V 

• LOW POWER DISSIPATION 30mW 

• OUTPUT SHORT CIRCUIT PROTECTION 

• ADJUSTABLE OUTPUT 

HA-1608 is a monolithic +10V adjustable voltage reference featuring 
accuracy and temperature stability, specifications detailed exclusively 
for 8 bit data conversion systems. A stable +10V output is provided by 
a reference zener and buffer amplifier coupled with laser trimmed feed- 
back and zener bias resistors. Long term stability is ensured through 
integration of all reference components into a monolithic design. Flex- 
ibility of HA-1608 is provided through an external trim control which 
allows the user to adjust the output voltage for binary or BCD applica- 
tions without affecting overall performance. 

These devices provide a total output voltage error of -i- 1/4 LSB for 8 
bit D/A or A/D converters. Low standby power (0.3mW) makes HA- 
1608 a natural selection for portable battery operated equipment, 
comparator references, and reference stacking circuits. These devices 
can also be used on -10V references. 

HA-1608 is packaged in 8 pin metal cans {TO-99) and the pinout 
is arranged for convenient replacement of other less accurate 
regulators in applications demanding minimal change with temperature 
and time. HA-1608-2 is specified for -550C to +125^0 operation 
while the HA- 1608-5 operates from 0°C to +750C. 

APPLICATIONS 

• AN ECONOMICAL EXTERNAL REFERENCE FOR: 
HI-5608; DAC08; AD1408; A0559 

• VOLTAGE REGULATOR REFERENCE 

• PORTABLE BATTERY OPERATED EQUIPMENT 

• NEGATIVE 10V REFERENCE 

PINOUT 

FUNCTIONAL SCHEMATIC 

Sflction 1 1 for Packaging 
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SPECIFICATIONS ® 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


input Voltage 

40V 

Operating Temperature Range 


Output Short Circuit Duration 

Indefinitely 

HA-1608-2 

- 550 c to +1 250 c 

Power Dissipation 

SOOmW 

HA-1608-5 

OOC to + 750 C 

Storage Temperature Range 

-650C to+150OC 




ELECTRICAL CHARACTERISTICS (Note 2) (Vjn = +15V, II = 0mA, unless otherwise specified) 





HA-1608-2 


HA-1608-5 




- 550 c to+1250C 


0OCto+75OC 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 



POWER INPUT CHARACTERISTICS 


■ 




" 




input voltage nange, vjjg 

Full 

14 

15 

'in 

OU 

4 n 

1 4 


15 

on 

OM 

V 

Quiescent Current, Iq 

250 c 


1.9 




1.9 



Full 



3.0 




3.0 

mA 

REGULATED OUTPUT CHARA.'S 










Output Voltage, Vq 

250 c 

9.990 

10.00 

10.010 

9.990 


10.00 

10.010 

V 

Output Load Current, 1 1 _ 

Full 

10 

20 


10 

20 


mA 

Line Regulation (V|N = 12V to 30V) 

250 c 


0.006 




0.006 


%/V 

Full 



0.015 




0.015 

Load Regulation (II = Open to 10mA) 

250 c 


0.006 




0.006 


%/mA 

Full 



0.015 




0.015 

Output Voltage Error Total 

II = 0mA 

(Relative to 8-bit accuracy, 
see Definition -# 3) 

Full 



±1/4 LSB 

’ 


t1/4 LSB 


Output Noise Voltage, EN 

0.1Hz to lOHz 

Full 


35 



35 


(JVp.p 

Dynamic Load Settling Time to±0.1% 

250 c 


2.5 




2.5 


11% 

to ±0.01% 

250 c 


5 




5 


Warm-up Time (to± 0.01%) 

250 c 


1 




1 




Full 






3 


sec 



NOTES: 

1. Absolute maximum ratings are limiting values beyond which 
the serviceability of the circuit may be impaired. Functional 
operation under any of these conditions is not necessarily 
implied. 

2. The specified electrical characteristics apply to suggested 
hook-up only. 
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HA-2400/2404/2405 

PRAM Four Channel 
Programmable Amplifier 


FEATURES 


DESCRIPTION 


cc 

< 

lU 
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• PROGRAMMABILITY 

• HIGH SLEW RATE 

• WIDE GAIN BANDWIDTH 

• HIGH GAIN 

• LOW OFFSET CURRENT 

• HIGH INPUT IMPEDANCE 

• SINGLE CAPACITOR COMPENSATION 

• DTL/TTL COMPATIBLE INPUTS 


APPLICATIONS 


30V/JUS 


150,000 


• THOUSANDS OF NEW APPLICATIONS; PROGRAM 

- SIGNAL SELECTION/MULTIPLEXING 

- OP AMP GAIN 

- OSCILLATOR FREQUENCY 

- FILTER CHARACTERISTICS 

- ADD-SUBTRACT FUNCTIONS 

- INTEGRATOR CHARACTERISTICS 

- COMPARATOR LEVELS 


HA-2400/2404/2405 comprise a series of four-channel 
programmable amplifiers providing a level of versatility unsur- 
passed by any other monolithic operational amplifier. Versa- 
tility is achieved by employing four input amplifier channels, 
any one (or none) of which may be electronically selected and 
connected to a single output stage through DTL/TTL compatible 
address inputs. The device formed by the output and the 
selected pair of inputs is an op amp which delivers excellent 
slew rate, gain bandwidth and power bandwidth performance. 
Other advantageous features for these dielectrically isolated 
amplifiers include high voltage gain and input impedance cou- 
pled with low input offset voltage and offset current. External 
compensation is not required on this device at closed loop 
gains greater than 10. 

Each channel of the HA-2400/2404/2405 can be con- 
trolled and operated with suitable feedback networks in any of 
the standard op amp configurations. This specialization makes 
these amplifiers excellent components for multiplexing, signal 
selection, and mathematical function designs. With 30V/ p/s 
slew rate, 40MHz gain bandwidth, and 30M ohms input imped- 
ance these devices are ideal building blocks for signal generators, 
active filters, and data acquisition designs. Programmability 
coupled vyith 2mV typical offset voltage and 5nA offset current 
makes these amplifiers outstanding components for signal 
conditioning circuits. 

HA-2400/2404/2405 are available in a 16 pin dual-in-line 
package. HA-2400 is specified from -550C to +125^0. HA- 

2404 is specified over the -25^0 to +850C range, while HA- 

2405 operates from O^C to +750C. 


PINOUT 


TOP VIEW 


Section 1 1 for Packaging 


SCHEMATIC 


Po 1 

. DECODE 211 
■ CONTROl, Di 


PML 


TRUTH TABLE 

I I II SELECTED 
Di Do EN CHANNEL 
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SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 



Voltage Between V+ and V- Terminals 

45.0V 

internal Power Dissipation 
(Note 13) 

300mW 

Differential input Voltage 

i^Supply 

Operating Temperature Range 

-55°C < Ta < +125°C (HA-2400) 

Digitaiinput Voltage 

-0.76V to +10.0V 


- 250 c < Ta < -^850C (HA-2404) 

Output Current 

Short Circuit Protected 


0OC<Ta<-^75OC (HA- 2405) 


dSC^ ±33mA) 

Storage Temperature Range 

-65OC<Ta<-H50°C 


ELECTRICAL CHARACTERISTICS 

Digital inputs: V|l = +0.5V, V|h =+2.4V 
Limits apply to each of the 
four channels, when addressed. 


Test Conditions: Vguppiy = ±15.0V unless otherwise specified. 


HA-2400/HA-2404 

LIMITS 


HA-2405 

LIMITS 


PARAMETER 

TEMP. 

MIN. 

TYP. ! 

MAX. 

MIN. 

TYP. 1 

MAX. 

UNITS 

INPUT CHARACTERISTICS 










+ 25 OC 


4 

9 


4 

9 

mV 

Offset Voltage 

Full 



11 



11 

mV 

Bias Current (Note 12) 

+ 25 OC 


50 

200 


50 

250 

nA 

Full 


400 



500 

nA 

Offset Current (Note 12) 

-f250C 


5 

50 


5 

50 

nA 

Full 



100 



100 

nA 

Input Resistance (Note 12) 

+ 25 OC 


30 i 



30 


Mi? 

Common Mode Range 

Full 

±9.0 



±9.0 



V 


TRANSFER CHARACTERISTICS 

+25°C ' 

Large Signal Voltage Gain (Note 1,5) 

Common Mode Rejection Ratio (Note 2) Full 

Gain Bandwidth (Note 3) +25°C 

(Note 4) -^■25“C 

OUTPUT characteristicF " 

Output Voltage Swing (Note 1) Full i 

Output Current -^25°C 

Full Power Bandwidth (Notes 3, 5) -•■25°C 

(Notes 4.5) + 25 OC 

TRANSIENT RESPONSE 

Rise Time (Notes 4,6) +25°C 

Overshoot (Notes 4,6) +25°C 

Slew Rate (Notes 3,7) -t-25°C 

(Notes 4,7) +25°C 

Settling Time (Notes 4, 7, 8) -i-25°C 

CHANNEL SELECT CHARACTERISTICS 
Digital Input Current (V||\| = OV) Full 

Digital Input Current (V||\| = +5.0V) Full 

Output Delay (Note 9) +25°C 

Crosstalk (Note 10) +250C - 

POWER SUPPLY CHARACTERISTICS 

Supply Current +25°C 

Power Supply Rejection Ratio (Note 11) Full 

NOTES: 1. RL = 2Kfi 

2- VcM= iSV.D.C. 

3. Av = +1 0, CcQiyip = 0, Rl = 2KS1, Cl = 50pF 

4. Av = +1, CcoMP ^ ISpF, Rl = 2Kfi, Cl = 50pF 

5. VouT ~ 20V peak-to-peak 

6. Vqut “ 200mV peak-to-peak 

7. Vqut ~ 10.0V peak-to-peak 


150K 


50K 

150K 

V/V 



25K 

1 


V/V 

100 


74 

100 

dB 

40 


20 

40 

MHz 

8 


4 

8 

MHz 

±12.0 


±10.0 

" ■ " 1 

±12.0 

V 

20 


10 

20 

mA 

500 


200 ; 

500 

kHz 

200 


100 

200 

kHz 

20 

45 


20 

50 ns 

25 

40 


25 

40 % 

30 


20 

30 

V//is 

8 


6 

8 

V//is 

1.5 

2.5 


1.5 

2.5 


8. To 0.1% of final value 

9. To 10% of final value; output then slews at normal 
rate to final value. 

10. Unselected input to output; V||\| = +10 V.D.C. 

11- VsuPP = ±10V.D.C. to ±20V.D.C. 

12. Unselected channels have approximately the same 
input parameters. 

13. Derate by 4.3mW/°C above 105°C 
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HA-2500/02/05 

Precision High Slew Rate 
Operational Amplifiers 


FEATURES 

• HIGH SLEW RATE 

30V//LIS 

• FAST SETTLING 

330ns 

• WIDE POWER BANDWIDTH 

500kHz 

• HIGH GAIN BANDWIDTH 

l2MHz 

• HIGH INPUT IMPEDANCE 

50Mn 

• LOW OFFSET CURRENT 

lOnA 

• INTERNALLY COMPENSATED 


APPLICATIONS 

• DATA ACQUiSTION SYSTEMS 


• R.F. AMPLIFIERS 


• VIDEO AMPLIFIERS 


• SIGNAL GENERATORS 


• PULSE AMPLIFICATION 


PINOUT 


DESCRIPTION 


HA-2500/2502/2505 comprise a series of monolithic opera- 
tional amplifiers whose designs are optimized to deliver excellent 
slew rate, bandwidth, and settling time specifications. The 
outstanding dynamic features of this internally compensated 
device are complemented with low offset voltage and offset 
current. 

These dielectrically isolated amplifiers are ideally suited for 
applications such as data acquisition, R.F., video, and pulse 
conditioning circuits. Slew rate of ±25V/jUs and 330ns (0.1%) 
settling time make these devices excellent components in fast, 
accurate data acquisition and pulse amplification designs. 12 
MHz bandwidth and 500kHz power bandwidth make these 
devices well suited to R.F. and video applications. With 2m\/ 
typical offset voltage plus offset trim capability and lOnA 
offset current, HA-2500/2502/2505 are particularly useful 
components in signal conditioning designs. 

The gain and offset voltage figures of the HA-2500 series are 
optimized by internal component value changes while the 
similar design of the HA-2510 series is maximized for slew rate. 

.H,A-2500/2502/2505 are available in metal can (TO-99) pack- 
ages. HA-2500 and HA-2502 are specified over the -55^0 to 
+1250C range. HA-2505 is specified from O^C to +75^0. 


SCHEMATIC 



iS 















SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V" Terminals 
Differential Input Voltage 
Peak Output Current 
Internal Power Dissipation 


40.0V 

±15.0V 

50mA 

300mW 


Operating Temperature Range - HA-2500/H,A-2502 -55°C <T/\ ^+125°C 

HA-2505 0OC<Ta<+75°C 

Storage Temperature Range -65°C ^ Ta ^ -^150°C 


ELECTRICAL CHARACTERISTICS 

V+ = +15V D.C., V- = -15V D.C. 


PARAMETER 

INPUT 

CHARACTERISTICS 


Offset Voltage 

Offset Voltage Average Drift Full 
Bias Current ^1^°} 


HA-2500 

-55°Cto+125°C 

LIMITS 

TEMP. MIN. I TYP. I MAX. 


HA-2502 
-55°C to +12500 

LIMITS 

H. I TYP. I MAX. 


HA-2505 

__J2£toj75^C__ 

LIMITS 

MIN. I TYP. I MAX. UNITS 


Offset Current 


Input Resistance ( Note 10 ) +25°C 

Common Mode Range Full 

TRANSFER 

CHARACTERISTICS 


(Note 1,4) 

Common Mode Rejection 
Ratio (Note 2) 

Gain Bandwidth Product 
(Note 3) 

OUTPUT 

CHARACTERISTICS 


±10.0 


±10.0 



±10.0 

20K 

30K 

15K 

25K 


15K 

15K 


10K 



10K 

80 

90 

74 

90 


74 


12 


12 




12 


Output Voltage Swing 
(Note 1) 

Full 

±10.0 

±12.0 


±10.0 

±12.0 


±10.0 

±12.0 


V 

Output Current (Note 4) 

+25°C 

±10 

±20 


±10 

±20 


±10 

±20 


mA 

Full Power Bandwidth 
(Note 4) . 

^ 1 

+25°C 

350 

500 


300 

500 


300 

500 


kHz 

TRANSIENT RESPONSE 
Rise Time (Notes 1,5, 6 & 8) 

-^25°C 


25 

50 


25 

50 


25 

50 

ns 

1 

Overshoot (Notes 1, 5, 7 &8) 

-r25‘’C 


25 

40 


25 

50 


25 

50 

% 

Slew Rate (Notes1,5,88i 12) 

+25°C 

±25 

±30 


±20 

±30 


±20 

±30 


V/^s 

Settling Time to 0.1% 
(Notes1,5,8&12) 

■r25°C 


0.33 



0.33 



0.33 


/JS 

POWER SUPPLY 
CHARACTERISTICS 

Supply Current 

■r25°C 


4 

6 


4 

6 


4 

6 

mA 

Power Supply Rejection 

Ratio (Note 9) 

Full 

80 

90 


74 

90 


74 

90 


dB 


NOTES: 1. Rl = 2K 

2- VcM=-''OV 

3. Av >10 

4. Vq = ^10.0V 

5. Cl = 50pF 

6. Vq = i 200mV 


7. Vq ± 200mV 

8. See transient response test 
circuits and waveforms page four. 

9. 4 V = is.ov 


This parameter value is based on 
design calculations. 

Full power bandwidth guaranteed based 
on slew rate measurement using 
FPBW= S.R./21T Vpeak. 

'^OUT = - 5V 
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HA-2510/2512/2515 

High Slew Rate 
Operational Amplifiers 


FEATURES 

♦ HIGH SLEW RATE 

60V//ts 

• FAST SETTLING 

250ns 

• WIDE POWER BANDWIDTH 

1,000kHz 

• HIGH GAIN BANDWIDTH 

12MHz 

• HIGH INPUT IMPEDANCE 

100M12 

• LOW OFFSET CURRENT 

lOnA 

• INTERNALLY COMPENSATED 


APPLICATIONS 

. D.ATA ACQUISITION SYSTEMS 


• R.F. AMPLIFIERS 


• VIDEO AMPLIFIERS 


• SIGNAL GENERATORS 


• PULSE AMPLIFICATION 


PINOUT 


DESCRIPTION 


The HA~25 10/25 12/25 15 are a series of high performance 
operational amplifiers which set the standards for. maximum 
slew rate, highest accuracy and widest bandwidth for internally 
compensated monolithic devices. In addition to excellent 
dynamic char^teristics, these dielectrically isolated amplifiers 
also offer low offset current and high input impedance. 

The ±60V/ /Lts slew rate and 250ns (0.1%) settling time of these 
amplifiers is ideally suited for high speed D/A, A/D, and pulse 
amplification designs. HA-2510/2512/2515's superior 12IVIHr 
gain bandwidth and 1000kHz power bandwidth is extremely 
useful in R.F. and video applications. For accurate signal condi- 
tioning these amplifiers also provide lOnA offset current, coup- 
led with lOOMn input impedance, and offset trim capability. 

The HA-2510/2512 are available in metal can (T0-S9) and 
14-pin flat packages. HA-2510 and HA-2512 are specified from 
-550C to +1250C. HA-2515 is specified over the O^C to +750C 
range, and is available in the TO-99 package. 


SCHEMATIC 
















ABSOLUTE MAXIMUM RATINGS 



Voltage Between V*" and V~ Terminals 40.0V 

Peak Output Current 

50mA 

Differential input Voltage j;15.0V 

internal Power Dissipation 

300mW 

Operating Temperature Range 

Storage Temperature Range 

-65°C<Ta< +150°C 

HA-2510/HA-2512 -55°C< Ta< +1250C 

HA-2515 0OC<Ta<+75OC 




ELECTRICAL CHARACTERISTICS 

V+ = +15V O.C., V-= 15V D.C. 


PARAMETER 


INPUT CHARACTERISTICS 


Offset Voltage 

Offset Voltage Average Drift 


Offset Current 

Input Resistance (NotelOJ 
Common Mode Range 


TRANSFER CHARACTERISTICS 


Large Signal Voltage Gain (Note 1,4) 

Common Mode Rejection Ratio 
(Note 2) 

Gain Bandwidth Product (Note 3) 


OUTPUT CHARACTERISTICS 


Output Voltage Swing (Note 1) 
Output Current (Note 4) 

Full Power Bandwidth (Note 4.11) 


TRANSIENT RESPONSE 


Rise Time (Notes 1, 5, 6 & 8) 
Overshoot (Notes 1, 5, 7 & 8) 
Slew Rate (Notes 1, 5, 8 & 12) 
Settling Time (Notes 1, 5, 8 8i 12) 


POWER SUPPLY CHARACTERISTICS 
Supply Current 

Power Supply Rejection Ratio (Note 9) 


HA-2510 HA-2512 

-55°Cto-i-125°C -55®C to-r125“C 

LIMITS LIMITS 

TEMP. MIN. TYP. MAX. MIN. TYP. MAX. 



Full 80 90 


Full ±10.0 ±12.0 
+25°C ±10 ±20 
+ 25 OC 750 1000 


+25°C 

-^25°C 

+ 25 OC ±50 



20 50 

100 


7.5K I 15K 
5K 



±10.0 ±12.0 

±10 ±20 

600 1000 



HA-2515 

0OCto+75OC 

LIMITS 

MIN. 1 TYP. I MAX. UNITS 





40 100 

± 10.0 


7.5K 15K 

5K 

74 90 

12 


±10.0 ±12.0 

±10 ±20 

600 1000 




25 50 

25 50 



1. 

Rl = 

2K 

2 . 

^CM 

= ± 10V 

3 . 

Ay 

>10 

4. 


i id.ov 

. 5 . 

6. 

Vo = 

50pF 
± 200mV 


7. VQ = ±200mV 

8. See transient response test 
circuits and waveforms 

9. V = j:5.0V 


This parameter value is based 
upon design calculations. 

Full power bandwidth guaranteed 
based upon slew rate measurement 
FPBW = S.R./2TTVpeak. 

YqUT = - 5V 


1C MASTER 1984 


3399 


Harris Semiconductor 









































Harris Semiconductor 


3D 


FEATURES 

• HIGH SLEW RATE 

120V/JUS 

• FAST SETTLING 

200ns 

• WIDE POWER BANDWIDTH 

2,000kHz 

• HIGH GAIN BANDWIDTH 

20MHz 

• HIGH INPUT IMPEDANCE 

TOOMn 

• LOW OFFSET CURRENT 

lOnA 

APPLICATIONS 

* DATA ACQUISITION SYSTEMS 


• B.F. AMPLIFIERS 


• VIDEO AMPLIFIERS 


• SIGNAL GENERATORS 


• PULSE AMPLIFICATION 


PINOUT 













ABSOLUTE MAXIMUM RATINGS 


Voltage Between V+and V" Terminals 40.0V 

Differential Input Voltage ±15.0V 

Operating Temperature Range 

HA-2520/2522 -55°C<T/^<+1250C 

HA-2525 0OC<Ty^<+75OC 


Peak Output Current 
Internal Power Dissipation 

Storage Temperature Range 


50mA 

SOOmW 


-65OC<Ta<+150OC 


ELECTRICAL CHARACTERISTICS 


V+ = +15V D.C., V- = -15V D.C. 


PARAMETER 


INPUT CHARACTERISTICS 


Offset Voltage 


Offset Voltage Average Drift 


Bias Current 


Offset Current 


Input Resistance (Note 9) 
Common Mode Range 


TRANSFER CHARACTERISTICS 


Large Signal Voltage Gain (Note 1,4) 


Common Mode Rejection Ratio 
(Note 2) 

Gain Bandwidth Product (Note 3) 


OUTPUT CHARACTERISTICS 


Output Voltage Swing (Note 1) 
Output Current (Note 4) 

Full Power Bandwidth (Note 4, 10) 


TRANSIENT RESPONSE (Av = +3) 


Rise Time (Notes 1, 5, 6 & 8) 
Overshoot (Notes 1, 5, 6 & 8) 

Slew Rate (Notes 1,5, 8 & 11) 
Settling Time (Notes 1, 5, 8 & 11) 


POWER SUPPLY CHARACTERISTICS 
Supply Current 

Power Supply Rejection Ratio (Note 7) 


HA 2520 
-55°C to+125°C 
LIMITS ' 

MIN. I TYP. 1 MAX. 


HA-2522 
-55°C to+1250C 


HA-2525 
0°C to +75°C 


MIN. TYP. MAX. I MIN. TYP. MAX. I UNITS 



LU 


NOTES; 1. Rl = 2K 

2. VcM=±10V 

3. Ay > 10 


Vq = +10.0V 

5. Cl = 50pF 

6. Vq = +200mV 


7. 4V = +5.0V 

8. See transient response test 
circuits and waveforms 


9. This parameter value is based 
upon design calculations. 

10. Full power bandwidth guaranteed 
based upon slew rate measurement 

FPBW = S.R./2irVpeak. 

11. VouT = i5V 
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S HARRIS HA-2539 

Very High Slew Rate 
Wideband 
Operational Amplifiers 


FEATURES 

GENERAL OESCRIPTION 

• VERY HIGH SLEW RATE 600V/^£S 

• OPEN LOOP GAIN 30kV/V 

• WIDE GAIN-BANDWIDTH BOOMHz 

• POWER BANDWIDTH g.BMHz 

• LOW^'OFFSET VOLTAGE 3mV 

• INPUT VOLTAGE NOISE 15nV//H^ 

• OUTPUT VOLTAGE SWING +10V 

The Harris HA-2539 represents the ultimate in high slew rate 
wideband, monolithic, operational amplifiers. It has been design- 
ed and constructed with the Harris high frequency BlPDIP 
(Bipolar dielectric isolation process), and features dynamic para- 
meters never before available from a truly differential device. 

With a 600V/ jus slew rate and a BOOMHz gain-bandwidth- 
prdduet, the HA-2539 is ideally suited for use in video and RF 
amplifier designs. Full ± 10V output swing coupled with out- 
standing A.C. parameters and complemented by high open loop 
gain makes these devices useful in high speed data acquisition 
systems. 

The HA-2539 is available in the 14 pin CERDIP. The HA- 
2539-2 denotes -550C to +125^0 operation while the HA- 
2539-5 operates over the O^C to +75^0 range. 

APPLICATIONS 

• PULSEAND VIDEO AMPLIFIERS 

« WIDEBAND AMPLIFIERS 

• HIGH SPEED SAMPLE-HOLD CIRCUITS 

• RF OSCILLATORS 

PINOUT 

SCHEMATIC 
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SPECmCATIONS ® 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Voltage between V+ and V- Terminals 

35V 

Differential Input Voltage 

6V 

Output Current 

50mA (Peak) 

Internal Power Dissipation (Note 2) 

870mW (Cerdip) 

Operating Temperature Range: (HA-2539-2) 

-550C<Ta<+1250C 

(HA-2539-5) 

0oC<Ta<+75OC 

Storage Temperature Range 

-65OC<Ta<+150OC 


ELECTRICAL CHARACTERISTICS VsuPPLY = i15 Volts; Rl= IK ohms, unless otherwise specified. 



HA-2539-2 
- 550 c to+1250C 

HA-2539-5 

QOC to + 750 C 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

INPUT CHARACTERISTICS 









Offset Voltage 

+250C 


3 

5 


3 

15 

mV 


FULL 



10 



20 

mV 

Average Offset Voltage Drift 

FULL 


20 



20 


juV/oC 

Bias Current 

+250C 


5 " 

20 


5 

20 

WA 


FULL 



25 



25 


Offset Current 

+250C 


1 

6 


1 

6 

ma 


FULL 



8 



8 

/iA 

Input Resistance 

+250C 


10 



10 


Kohms 

Input Capacitance 

+250C 


1.0 



1.0 


pF 

Common Mode Range 

FULL 

±10 



±10 



V 

Input Voltage Noise (f = 1kHz, Rg = OfZ) 

+250C 


15 



15 


nV/yRT 

TRANSFER CHARACTERISTICS 









Large Signal Voltage Gain (Note 3) 

+250C 

15K 

30K 


lOK 

30K 


V/V 


FULL 

5K 



5K 



V/V 

Common-Mode Rejection Ratio (Note 4) 

FULL 

60 . 



60 



dB 

Gain-Bandwidth-Product (Notes 5 & 6) 

+250C 


600 



600 


MHz 

OUTPUT CHARACTERISTICS 









Output Voltage Swing (Note 3) 

FULL 

±10 



±10 



V 

Output Current (Note 3) 

+250C 

10 



10 



mA 

Output Resistance 

+250C 


30 



30 

- 

Ohms 

Full Power Bandwidth (Note 3 & 7) 

+250C 

8.7 

9.5 


8.7 

9.5 


MHz 

TRANSIENT RESPONSE (Notes) 









Rise Time 

+250C 


7 



7 


ns 

Overshoot 

+250C 


15 



8 

• 

% 

Slew Rate 

+250C 

550 

600 


550 

600 


V//is 

Settling Time: 









10V Step to 0.1% 

+250C 


350 



350 


ns 

POWER REQUIREMENTS 









Supply Current 

FULL 


20 

25 


20 

25 

mA 

Power Supply Rejection Ratio (Note 9) 

FULL 

60 



60 



dB 
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^ HARRIS 

HA-2540 


Wideband, Fast Settling 

Preliminary 

Operational Amplifiers 


QC 

< 

LU 

z 


FEATURES 


• VERY HIGH SLEW RATE 

• FAST SETTLING TIME 

• WIDE GAIN-BANDWIDTH 

• POWER BANDWIDTH 

• LOW OFFSET VOLTAGE 

• INPUT VOLTAGE NOISE 

• OUTPUT VOLTAGE SWING 

• MONOLITHIC BIPOLAR CONSTRUCTION 


APPLICATIONS 


• PULSEAND VIDEO AMPLIFIERS 
c WIDEBAND AMPLIFIERS 

• HIGH SPEED SAMPLE-HOLD CIRCUITS 

• FAST, PRECISE D/A CONVERTERS 


PINOUT 


400V/jus 
250ns 
400MHz 
6MHz 
5mV 
15nV/v^ 
+ T0V 



GENERAL DESCRIPTION 


The Harris HA-2540 is a wideband, very high slew rate, mono- 
lithic operational amplifier featuring superior speed and band- 
width characteristics. Bipolar construction coupled with dielectric 
isolation allows this truly differential device to deliver out- 
standing performance. Additionally, the HA-2540 has a drive 
capability of ±10V into a IK ohm load. Other desirable 
characteristics include low input voltage noise, low offset voltage, 
and fast settling time. 

A 400V/ yc/s slew rate ensures high performance in video and 
pulse amplification circuits, while the 400MHz gain-bandwidth- 
product is ideally suited for wideband signal amplification. A 
settling time of 250ns also makes the HA-2540 an excellent 
selection for high speed Data Acquisition Systems. 

The HA-2540-2 is specified over the -550C to +125^0 range 
while the HA-2540-5 is specified from O^C to +750C. 


SCHEMATIC 
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SPECIFICATIOHS ^ ® 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Voltage between V+ and V- Terminals 

35V 

Differential Input Voltage 

6V 

Output Current 

50mA (Peak) 

Internal Power Dissipation (Note 2) 

870mW (Cerdip) 

Operating Temperature Range: (HA-2540-2) 

-550C<Ta<+1250C 

(HA-2540-5) 

0OC<Ta<+75OC 

Storage Temperature Range 

-65DC<Ta<+150oC 


ELECTRICAL CHARACTERISTICS VgupPLY =-15 Volts; Rl= IKohms, unless otherwise specified. 



HA-2540-2 

-550Cto+1250C 

HA-2540-5 

OOC to + 750 C 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

INPUT CHARACTERISTICS 









Offset Voltage 

+250C 


3 

5 


3 

15 

mV 


FULL 



10 



20 

mV 

Average Offset Voltage Drift 

FULL 


20 





juV/oC 

Bias Current 

+250C 


5 

20 


5 

20 



FULL 



25 



25 

ma 

Offset Current 

+250C 


1 

6 


1 

6 

ma 


FULL 



8 



8 

rA 

Input Resistance 

+250C 


10, 



10 


Kohms 

Input Capacitance 

+250C 


1.0 



1.0 


pF 

Common Mode Range 

FULL 

±10 



±10 



V 

Input Noise Voltage (f=1kHz, Rg = 0n) 

+250G 


15 



15 


nV/yiTF 

TRANSFER CHARACTERISTICS 





■■ 




• 

Large Signal Voltage Gain (Note 3) 

+250C 

15K 

30K 


10K 

30K 

- 

v/v 


FULL 

5K 



5K 



v/v 

Common-Mode Rejection Ratio (Note 4) 

FULL 

60 



60 



dB 

Gain-Bandwidth-Product (Notes 5 & 6) 

+250C 


400 



400 


MHz 

OUTPUT CHARACTERISTICS 









Output Voltage Swing (Note 3) 

FULL 

±10 



±10 



V 

Output Current (Note 3) 

+250C 

10 



10 



mA 

Output Resistance 

+250C 


30 



30 


Ohms 

Full Power Bandwidth (Note 3 & 7) 

+250C 

5.5 

6 


5.5 

6 


MHz 

TRANSIENT RESPONSE (Note 8) 









Rise Time 

+250C 


14 



14 


ns 

Overshoot 

+250C 


5 



5 


% 

Slew Rate 

+250C 

350 

400 


350 

400 


V//US 

Setiiing Time: 









10V Step to 0.1% 

+250C 


250 



250 


ns 

POWER REQUIREMENTS 









Supply Current 

FULL 


20 

25 


20 

25 

mA 

Power Supply Rejection Ratio (Note 9) 

FULL 

60 



60 

— J 



dB 
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HA-2600/2602/2605 

WideBand, High Impedance 
Operational Amplifiers 


FEATURES 


DESCRIPTION 


• WIDE BANDWIDTH 

• HIGH INPUT IMPEDANCE 

• LOW INPUT BIAS CURRENT 

• LOW INPUT OFFSET CURRENT 

• LOW INPUT OFFSET VOLTAGE 

• HIGH GAIN 

• HIGH SLEW RATE 

• OUTPUT SHORT CIRCUIT PROTECTION 


APPLICATIONS 


• VIDEO AMPLIFIER 

• PULSE AMPLIFIER 

• AUDIO AMPLIFIERS AND FILTERS 

• HIGH-QACTIVE FILTERS 

• HIGH-SPEED COMPARATORS 

• LOW DISTORTION OSCILLATORS 


SOOMfi 


150K V/V 


HA-2600/2602/2605 are internally compensated bipolar opera- 
tional amplifiers that feature very high input impedance (500 
MJ2, HA-2600) coupled with wideband AC performance. The 
high resistance of the input stage is complemented by low offset 
voltage (0.5mV, HA-2600) and low bias and offset current 
(InA, HA-2600) to facilitate accurate signal processing. Input 
offset can be reduced further by means of an external nulling 
potentiometer. 12MHz unity gain-bandwidth product, IMip. s 
slew rate and 150,000V/V open-loop gain enables HA-2600/ 
2602/2605 to perform high-gain amplification of fast, wideband 
signals. These dynamic characterisitics, coupled with fast 
settling times, make these amplifiers ideally suited to pulse 
amplification designs as well as high frequency (e.g. video) 
applications. The frequency response of the amplifier can be 
tailored to exact design requirements by means of an external 
bandwidth control capacitor. 

In addition to its application in pulse and video amplifier de- 
signs, HA-2600/2602/2605 is particularly suited to other high 
performance designs such as high-gain low distortion audio 
amplifiers, high-Q and wideband active filters and high-speed 
comparators. 

HA-26Q0 and HA-2602 are guaranteed over -550C to +1250C. 
HA-2605 is specified from O^C to +750C. All devices are 
available in TO-99 cans, and HA-2600/2602 are available in 
10 lead flat packages. 


PINOUT 


SCHEMATIC 


















ABSOLUTE i\/IAXIMUM RATINGS 


Voltage Between V+ and V~ Terminals 

45.0V 

Differential Input Voltage 

±12.0V 

Peak Output Current 

Full Short Circuit Protection 

Interna! Power Dissipation 

SOOmW 

Operating Temperature Range - HA-2600/HA-2602 

-550C<Ta<+1250C 

HA-2605 

0“<Ta<+75OC 

Storage Temperature Range 

-65OC<Ta<+150OC 


ELECTRICAL CHARACTERISTICS 


V+ = +15VDC, V- = -15VDC 


PARAMETER 


HA-2600 HA-2602 HA-2605 

-55°C to -H25°C -55°Cto+125°C 0°C to +75°C 

LIMITS LIMITS LIMITS 

MIN. I TYP. r MAX. MIN. 1 TYP. I MAX. MIN. I TYP. I MAX. UNITS 


INPUT CHARACTERISTICS 


Offset Voltage 

-^25°C 

Full 

Offset Voltage Average Drift 

Full 

Bias Current 

-H25°C 

Full 

Offset Current 

-f25°C 

Full 

Input Resistance (.Note 10) 

+ 25 OC 

Common Mode Range 

Full 

TRANSFER CHARACTERISTICS 


Large Signal Voltage Gain (Notes 1, 4) 


Common Mode Rejection Ratio 
(Note 2) 

Full 

Unity Gain Bandwidth (Note 3) 

-t-25°C 

OUTPUT CHARACTERISTICS 


Output Voltage Swing (Note 1) 

Full 

Output Current (Note 4) 

+25°C 

Full Power Bandwidth (Note4&11) 

-f25°C 

TRANSIENT RESPONSE 


Rise Time (Notes 1, 5, 6 & 8) 

-t-25°C 

Overshoot (Notes 1, 5, 7 & 8) 

■h25°C 

Slew Rate (Notes 1, 5, 8 & 12) 

+25°C 

Settling Time (Notes 1, 5, 8 & 12) 

+25°C 

POWER SUPPLY CHARACTERISTICS 
Supply Current 

+ 25 OC 

Power Supply Rejection Ratio (Note 9) 

Full 



3.0 3.7 

80 90 


3.0 4.0 

90 


CC 

< 

UJ 

z 


4.0 mA 
dB 


TEST CONDITIONS 


NOTES: 1. Rl = 2K 

2- VcM = ^-'0\ 

3. VQ<90mV 

4. Vq = ilOV 

5. C, = lOOpF 


7. Vq = j:200mV 

8. See Transient response test circuits 
and waveforms 

9. AVS = i5V 


10. This parameter value guaranteed 
by design calculations. 

1 1 . Full power bandwidth guaranteed 
by slew rate measurement. 

FPBW = S.R./2'rTVpeak. 

12. VouT = i5V 
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® HARRIS HA-2620/2622/262B 

Very Wide Band. 
Uncompensated Operational Amplifiers 


GC 

< 

UJ 


-J 


FEATURES 

• GAIN BANDWIDTH PRODUCT(Av = 5) 

100MHz 

• HIGH INPUT IMPEDANCE 

500Mn 

• LOW INPUT BIAS CURRENT 

InA 

• LOW INPUT OFFSET CURRENT 

InA 

• LOW INPUT OFFSET VOLTAGE 

0.5mV 

• HIGH GAIN 

150K V/V 

• HIGH SLEW RATE 


• OUTPUT SHORT CIRCUIT PROTECTION 


APPLICATIONS 

• VIDEO AND R.F. AMPLIFIERS 


* PULSE AMPLIFIER 


• AUDIO AMPLIFIERS AND FILTERS 


• HIGH-QACTIVE FILTERS 


• HIGH-SPEED COMPARATORS 


• LOW DISTORTION OSCILLATORS 


PINOUT 




TOP VIEWS 



DESCRIPTION 

HA-2620/2622/2625 are bipolar operational amplifiers that 
feature very high input impedance (SOOMfi, HA-2620) coupled 
with wideband AC performance. The high resistance of the 
input stage is complemented by low offset voltage (0.5mV, 
HA-2620) and low bias and offset current (InA, HA-2620) to 
facilitate accurate signal processing. Input offset can be reduced 
further by means of an external nulling potentiometer. 100MHz 
gain-bandwidth product (HA-2620/2622/2625 are stable for 
closed loop gains greater than 5), 35V/ fi s slew rate and 
150,000V/V open-loop gain enables HA-2620/2622/2625 to 
perform high-gain amplification of very fast, wideband signals. 
These dynamic characterisitcs, coupled with fast settling times, 
make these amplifiers ideally suited to pulse amplification 
designs as well as high frequency (e.g. video) applications. The 
frequency response of the amplifier can be tailored to exact 
design requirements by means of an external bandwidth control 
capacitor. 

tn addition to its application in pulse and video amplifier de- 
signs HA-2620/2622/2625 is particularly suited to other high 
performance designs such as high-gain low distortion audio 
amplifiers, high-Q and wideband active filters and high-speed 
comparators. 
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ABSOLUTE MAXIMUM RATINGS 


Voltage Between and V~ Terminals 

45.0V 

Differential Input Voltage 

±12.0V 

Peak Output Current 

Full Short Circuit Protection 

Internal Power Dissipation 

300mW 

Storage Temperature Range 

-650C< Ta<+150OC 


ELECTRICAL CHARACTERISTICS 

V+ = +15VDC, V- = -15V0C 


HA-2620 HA-2622 HA-2625 

-55OC to +125®C -55OC to +I25OC O^C to +75OC 


TEMPERATURE 


PARAMETER 

INPUT CHARACTERISTICS 
Offset Voltage (Note 1) 

Bias Current 


Offset Current p^U 

Input Resistance (Note 11) -t-25°C 

Common Mode Range Full 

TRANSFER CHARACTERISTICS 

Large Signal Voltage Gain +25°C 

(Notes 2 & 3) Full 

Common Mode Rejection Ratio p^U 

(Note 4) 

Gain Bandwidth Product +9R0r 

(Notes 2, 5, &6) 

OUTPUT CHARACTERISTICS 

Output Voltage Swing (Note 2) Full 

Output Current (Note 3) -t-25®C 

Full Power Bandwidth +9i;0r 

(Notes2,3,7&12) 

— ^ ^ ^ ^ ^ ^ — I 

TRANSIENT RESPONSE 

Rise Time (Notes 2, 7 & 8) +25°C 

Slew Rate (Notes 2,7,8 & 10) +250C 

POWER SUPPLY 
CHARACTERISTICS 

Supply Current +25°C 

Power Supply Rejection Ratio p ,, 

(Notes) j 

NOTES: 1. Offset may be externally adjusted to zero, 

2. Rl = 2Kfi, Cl = 5QpF 

3. Vq = +10.0V 
4- VcM = ±10V 

5. Vq <90mV 

6. 40dB Gain 

7. See transient response test circuits and 
waveforms 


±11.0 

100K 150K 
70K 

80 100 


TYP. 

MAX. 

MIN. 

TYP. 

MAX. MIN. TYP. 

MAX. 

UNITS 

0.5 

4 


3 

5 3 

5 

mV 


6 



7 

7 

mV 

1 

1 

15 


5 

25 5 

25 

nA 

10 

35 



60 

40 

nA 

1 

15 


5 

25 5 

25 

nA 

5 

35 



60 

40 

nA 

500 


40 

300 

40 300 


Mfi 

1 


±11.0 


±11.0 


V 


80K 150K 80K 150K 

60K I 70K I 


74 100 

100 


74 1 100 


± 10.0 ± 12.0 ± 10.0 ± 12.0 ± 10.0 ± 12.0 

±15 ±22 ±10 ±18 ±10 ±18 


±15 ±22 
400 600 


±10 ±18 
320 600 


320 600 


17 45 


17 45 


17 45 ns 


±25 ±35 + 20 ±35 


+ 20 ±35 


3.0 3.7 

80 90 


3.0 4.0 

74 90 


3.0 4.0 mA 


74 90 


8. Ay = 5 (The HA-2620 family is not stable 
at unity gain without external compensation.) 

9- ^Vsup = ±5V 

10. VquT ~ i5V. 

1 1 . This parameter value based upon 
design calculations. 

12. Full power bandwidth guaranteed 
based upon slew rate measurement 
FPBW = S.R./2TrVpeak. 
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Harris Semiconductor 


HA-2630/2635 

High Performance Current Booster 


FEATURES 


DESCRIPTION 

• 

OUTPUT CURRENT 

±400mA 


• 

SLEW RATE 

500V/JUS 


• 

BANDWIDTH 

8MHz 

HA-2630 and HA-2635 are monolithic, unity voltage gain 

• 

FULL POWER BANDWIDTH 

8MHz 

current amplifiers delivering extremely high slew rate, wide 
bandwidth, and full power bandwidth even under heavy output 

• 

INPUT RESISTANCE 

2.0 X io6n 

loading conditions. This dielectrically isolated current booster 

• 

OUTPUT RESISTANCE 

2.0 n 

also offers high input impedance and low output resistance. 

These devices are intended to be used in series with an opera- 

• 

POWER SUPPLY RANGE 

±5V to ±20V 

tional amplifier and inside the feedback loop whenever addi- 

• 

PACKAGE IS ELECTRICALLY ISOLATED 


tional output current is required. Output current levels are 
programmable by selecting two optional external resistors. 

APPLICATIONS 


These current amplifiers offer an exceptional 500V/ fi s slew 
rate and 8MHz bandwidth which allows them to be used with 
many high performance op amps in precision data recording 
and high speed coaxial cable driver designs. 2.0M ohm input 

• 

COAXIAL CABLE DRIVERS 


resistance and 2 ohm output resistance coupled with t400mA 
output current make HA-2630 and HA-2635 ideal components 

• 

AUDIO OUTPUT AMPLIFIERS 


in high fidelity audio output amplifier designs. 

• 

SERVO MOTOR DRIVERS 


HA-2630 and HA-2635 are available in an electrically isolated 

TO-8 type can for ease of mounting with or without a heat 

• 

POWER SUPPLIES (BIPOLAR) 


sink. HA-2630 is specified over the -550C to +1250C range. 
HA-2635 is specified from O^C to +1S°C. 

• 

PRECISION DATA RECORDING 



PINOUT 


SCHEMATIC 


Section 1 1 for Packaging 


TOP VIEW 













ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 

Input Voltage Range 

Output Current (Note 2) 

Internal Power Dissipation (Note 6) Free Air: 

In Heat Sink: 

40V 

± V Supply 
±7 00mA 

1W 

4V\/ 

Operating Temperature R'ange: 

-55°C < Ta< +I 25 OC 
O^C < Ta < +75°C 
Storage Temperature Range: 

- 650 c <Ta< +150OC 

(HA-2630) 

(HA-2635) 

ELECTRICAL CHARACTERISTICS 




Vsupply = ±15 Volts RL = 50 0hms 

Rl = R 2 = 0 Ohms 

Unless otherwise specified. 



HA-2630 

HA-2635 



-550c to+1250C 

0OCto+75OC 



PARAMETER 

INPUT CHARACTERISTICS 
Bias Current 


TEMP. MIN. TYP. MAX. MIN. TYP. MAX. UNITS 


Input Resistance 

Input Capacitance 

TRANSFER CHARACTERISTICS 
Voltage Gain (Note 1) 

Offset Voltage (VquT - V||\|) 
Bandwidth (-3dB) 


+25OC 

Full 


70 ±200 mV 

±300 mV 

8.0 i MHz 


1 

OUTPUT CHARACTERISTICS 

Output Voltage Swing 

Full 

±10 

±12 


±10 1 

+12 


V 

Output Current (Note 1) 

Full 

±300 

+ 400 


+ 300 

+ 400 


mA 

Output Resistance 

+25°C 


2.0 



2.0 


n 

Full Power Bandwidth (Note 1) 

+2S°C 

' 

8.0 



8.0 


MHz 

TRANSIENT RESPONSE 

Rise Time (Note 3) 

+ 25 OC 


30 



30 


ns 

Slew Rate (Note 4) 

+ 25 OC 

200 

500 


200 

500 


V/ys 

POWER SUPPLY CHARACTERISTICS 
Supply Current 

Full 


15 

20 


15 

23 

mA 


duppiy voltage nange run 

Power Supply Rejection Ratio (Note 5) Full 


±^0 1 ±0 


NOTES: 1. Vo=+10V 

2. Heat sink is required for continuous short circuit 
protection, regardless of current limit setting. 

3. Vq = 0.4V p-p. 

4. Vq = 10V p-p. 


5. AVgUPPLY = ±5V. 

6. Without heat sink, derate by 14mW/°C ambient 
temperature above 100°C ambient, with heat 
sink, derate by 67mW/°C case temperature above 
115°C case. 
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HA-2640/2645 

High Voltage 
Operational Amplifier 


cc 

< 

m 

z 


FEATURES 

• 

OUTPUT VOLTAGE SWING 


±35V 

• 

SUPPLY VOLTAGE 

±10V TO±40V 

• 

OFFSET CURRENT 


5nA 

• 

BANDWIDTH 


4MH2 

• 

SLEW RATE 


5V//is 

• 

COMMON MODE INPUT VOLTAGE SWING 

±35V 

• 

OUTPUT OVERLOAD PROTECTION 



APPLICATIONS 

• 

INDUSTRIAL CONTROL SYSTEMS 



• 

POWER SUPPLIES 



• 

HIGH VOLTAGE REGULATORS 



• 

RESOLVER EXCITATION 



• 

SIGNAL CONDITIONING 



PINOUT 


DESCRIPTION 


HA-2640 and HA-2645 are monolithic operational amplifiers 
which are designed to deliver unprecedented dynamic specifica- 
tions for a high voltage internally compensated device. These 
dielectrically isolated devices offer very low values for offset 
voltage and offset current coupled with large output voltage 
swing and common mode input voltage. 

For maximum reliability, these amplifiers offer unconditional 
output overload protection through current limiting and a chip 
temperature sensing circuit. This sensing device turns the 
amplifier "off", when the chip reaches a certain temperature 
level. 

These amplifers deliver ±35V common mode input voltage 
swing, ±35V output voltage swing, and up to ±40V supply range 
for use in such designs as regulators, power supplies, and indus- 
trial control systems. 4IVlHz gain bandwidth and 5V//Lisslew 
rate make these devices excellent components for high perfor- 
mance signal conditioning applications. Outstanding input and 
output voltage swings coupled with a low 5nA offset current 
make these amplifiers excellent components for resolver excit- 
ation desligns. 

HA-2640 and HA-2645 are available in metal can (TO-99) 
packages and can be used as high performance pin-to-pin 
replacements for many general purpose op amps. HA-2640 is 
specified from -550C to +1250C and HA-2645 is specified over 
the QOC to + 750 C range. 


SCHEMATIC 





3 ^ 









ABSOLUTE MAXIMUM RATINGS 

" ' '' ■■■■■' 

Voltage Between V-r and V- Terminals 100V 

Operating Temperature Range 

Input Voltage Range ±37V 

-550C<Ta<+125°C (HA-2640) 

Output Current/Full Short Circuit Protection 

0°C<Ta<+75°C (HA-2645) 

Internal Power Dissipation 680mW* 

Storage Temperature Range 


-650C< Ta<+150OC 

*Derate by 4.6mW/°C above -t-25°C 



ELECTRICAL CHARACTERISTICS 

VSuppiy = ±40V, Rl = 5K, Unless Otherwise Specified. 


HA-2640 
- 55 OC to+1250C 


HA-2645 
0°Cto -i-75°C 


PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTICS 










-r25°C 


2 

4 


2 

6 

mV 

Offset Voltage 

Full 



6 



7 

mV 

Offset Voltage Average Drift 

Full 


15 



15 


uV/°C 

Bias Current 

+ 25 OC 


10 

25 


12 

30 

nA 


Full 



50 

1 


50 

nA 


-r25°C 


5 

12 


15 

30 

nA 

Offset Current 

Full 



35 



50 

nA 

Input Resistance (Note 10) 

-r25°C 

50 

250 

j 


40 

200 


Mf^ 

Common Mode Range 

Full 

±35 



±35 1 
1 



V 


TRANSFER CHARACTERISTICS 
Large Signal Voltage Gain (Note 8) 

Common Mode Rejection Ratio (Note 1) 

Unity Gain Bandwidth (Note 2) 

OUTPUT CHARACTERISTICS 
Output Voltage Swing 

Output Current (Note 9) 

Output Resistance 

Full Power Bandwidth (Notes3&11) 

TRANSIENT RESPONSE (Note 7) 
Rise Time (Notes 4, 6) 

Overshoot (Notes 4, 6) 

Slew Rate (Note 6) 

POWER SUPPLY CHARACTERISTICS 
Supply Current 

Supply Voltage Range 

Power Supply Rejection Ratio (Note 5) 


-r250C lOOK 200K 

Full 75K 


100K 200K 

75K 


+ 25 OC 

±12 

±15 

±10 

±12 


mA 

H-250C 


500 


500 



+2b°C 


23 


23 


kHz 



60 

100 

60 

100 

ns 

+ 25 OC 


15 

30 

15 

40 

% 

■ 1 - 25 OC 

+3 

+5 

+2.5 

+5 


V/us 

-t-250C 


3.2 

3.8 

3.2 

4.5 

mA 

Full 

±10 


±40 ±10 


±40 

V 

Full 

80 

90 

74 

90 


dB 


1 . VcM=i 20 V 

5- V 5 = +10V to +40V 

10 . 

This parameter based upon 

2 . Vq = 90mV 

6. Av = 1 


design calculations. 

3, Vq = +35V 

7. Cl = 50pF 

11 . 

Full power bandwidth 

4. Vq = +200mV 

- 8 . Vq = ±30V 


guaranteed based upon 


9. Rl=1K 


slew rate measurement. 


< 

LLI 

Z 


FPBW = S.R./2TTVpeak. 
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^ HARRIS 

HA-2650/2655 

Dual High Performance 


Operational Amplifier 


FEATURES 



• SLEW RATE 


5\llps 

• BANDWIDTH 


8MHz 

• BIAS CURRENT 


35nA 

• AV. OFFSET VOLTAGE DRIFT 


8/iV/oC 

• POWER CONSUMPTION 


75mW 

• SUPPLY VOLTAGE RANGE 

±2V TO i20V 

APPLICATIONS 



• VIDEO AMPLIFIERS 

• HIGH IMPEDANCE, WIDEBAND BUFFERS 


• INTEGRATORS 

• AUDIO AMPLIFIERS 

• ACTIVE FILTERS 



PINOUT 




DESCRIPTION 


HA-2650/2655 contains two internally compensated opera- 
tional amplifiers offering high slew rate and high frequency 
performance combined with exceptional DC characteristics. 
5V//i sec slew rate and 8MHz bandwidth make these amplifiers 
suitable for processing fast, wideband signals extending into the 
video frequency spectrum. Signal processing accuracy is en- 
hanced by front-end performance that includes 1.5mV offset 
voltage, S/t V/oC offset voltage drift and low offset and bias 
current (InA and 35nA respectively). Offset voltage can be 
trimmed to zero on the devices offered in dual-in-line packages. 
Signal conditioning is further enhanced by 500Mr2 input imp- 
edance. 

Applications for HA-2650/2655 include video circuit designs 
such as high impedance buffers, integrators, tone generators 
and filters. These amplifiers are also ideal components for 
active filtering of audio and voice signals. 

HA-2650/2655 are offered in 14 pin D.I.P. and metal TO-99 
packages and are also available in dice form. HA-2650 is spec- 
ified from -550c to +1250C. HA-2655 operates from O^C 
to +750C. 


SCHEMATIC 





3 < 












SPECIFICATIONS {S 


ABSOLUTE MAXIMUM RATINGS 

T/^ = +25°C Unless Otherwise Stated 

Voltage Between V+ and V- Terminals 

40.0V 

Power Dissipation (Note 2)‘ 

TO-99 300 mW 

TO-He 300 mW 

Differential Input Voltage 

iSO.OV 

Operating Temperature Range: 1 

Input Voltage (Note 1) 

+15.0V 

HA-2650 

-55°C <Ta <+1250C 1 

Output Short Circuit Duration 

indefinite 

HA-2655 • 

Storage Temperature Range 

0°C<Ta<+75OC I 

-650c <Ta <+150°C 1 


ELECTRICAL CHARACTERISTICS 

V-r= 15V V- = -15V 

PARAMETER 

TEMP. 

HA-2650 

-55°Cto-H250C 

HA-2655 

O^C to + 75 OC 

UNITS 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

INPUT CHARACTERISTICS 









Offset Voltage 

+ 25 OC 


1.5 

3 


2 

5 

mV 


Full 



5 



7 

mV 

Av. Offset Voltage Drift 

Full 


8 



8 


/aV/oc 

Bias Current 

+ 25 OC 


35 

100 


50 

200 

nA 


Full 



200 



300 

nA 

Offset Current 

+ 25 OC 


1 

30 


2 

60 

nA 


Full 



60 



100 

nA 

Common Mode Range 

Full 

tl3 



^13 



V 

Differential input Resistance (Note 9) 

+25°C 

5 

20 


5 

20 


Mf2 

Common Mode Input Resistance 

+ 25 OC 


500 



500 


MJ2 

Input Capacitance 

+ 25 OC 


5 



5 


pF 

TRANSFER CHARACTERISTICS 









Large Signal Voltage Gain (Note 3ab) 

+ 25 OC 

20 K 

40K 


15K 

40K 


V/V 

1 

Full 

15K 



10K 



v/v 

Common Mode Rejection Ratio (Note 4) 

+ 25 OC 

80 

100 


74 

100 


dB 


Full 

80 



74 



dB 

OUTPUT CHARACTERISTICS ^ 









*0utput Voltage Swing (Note 3c) 

+ 25 OC 

+13 

±14 


+13 

+14 


V 

1 

Full 

+13 



+13 



V 

Full Power Bandwidth (Notes 5 &10) 

+ 25 OC 

30 

80 


30 

80 ' 


KHz 

Output Current (Note 3a) 

+ 25 OC 


+20 



+18 1 


mA 

Output Resistance 

+25OC 


100 



100 


n 

TRANSIENT RESPONSE (Note 6) 






1 



Rise Time (Note 7) 

+25OC 


40 

80 


40 1 

90 

ns 

Overshoot (Note 7) 

+25OC 


15 

30 


15 i 

40 

% 

Slew Rate 

-r25°C 

+2 

t 5 


+2 

+5' 


V/ius 

POWER SUPPLY CHARACTERISTICS 









Supply Current 

+25OC 


2.5 

4 

1 

3 

5 

mA 

Power Supply Rejection Ratio (Note 8) 

+25OC 

80 

100 


74 

100 


dB 


Full 

80 



74 



dB 


NOTES: 1. For supply voltages less than ±15V, 
the absolute maximum input voltage 
is equal to the supply voltage. 

2. Derate at 4.7mW/°C at ambient tem- 
peratures above +1 10°C. 

3. (a) Vo = ilOV (b) Rl = 2K 


4. Vcm = ±5.0V 

5. Av = 1,Rl = 2K.Vo = 20Vpp 

6. See transient response/slew rate 
circuit. 

7. Vin = 200mV 

8. A V = ts.ov 


9. This parameter value based upon 
design calculations. 

10. Full power bandwidth guaranteed 
based upon slew rate measurement 

FPBW = S.R./2TrVpeak. 


(c) R, = 10K 
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FEATURES 


• WIDE PROGRAMMING RANGE 

SLEW RATE 
BANDWIDTH 
BIAS CURRENT 
SUPPLY CURRENT 


0.06 TO 6V//is 
5kHz TO 10MHz 
0.4 TO 50nA 
TO 1.5mA 


• WIDE POWER SUPPLY RANGE ±1.2TO±18V 

• CONSTANT AC PERFORMANCE OVER SUPPLY 

RANGE 


APPLICATIONS 


• ACTIVE FILTERS 

• CURRENT CONTROLLED OSCILLATORS 

• VARIABLE ACTIVE FILTERS 

• MODULATORS 

• BATTERY-POWERED EQUIPMENT 


PINOUT 



Section 1 1 for Packaging 


NOTE: Case tied to V 



V+ 

OUTPUT 


3416 


DESCRIPTION 


HA-2720/2725 programmable amplifiers are internally compen- 
sated monolithic devices offering a wide range of performance, 
that can be controlled by adjusting the circuits' "set" current 
dSET^- By means of adjusting an external resistor or current 
source, power dissipation, slew rate, bandwidth, output current 
and input noise can be programmed to desired levels. This 
versatile adjustment capability enables HA-2720/2725 to pro- 
vide optimum design solutions by delivering the required level 
of performance with minimum possible power dissipation. 
HA-2720 and HA-2725 can, therefore, be utilized as the stand- 
ard amplifier for a variety of designs simply by adjusting their 
programming current. 

A major advantage of HA-2720/2725 is that operating charac- 
teristics remain virtually constant over a wide supply range 
{t1.2V to il5V), allowing the amplifiers to offer maximum 
performance in almost any system including battery-operated 
equipment. A primary application for HA-2720/2725 is in 
active filters for a wide variety of signals that differ in frequency 
and amplitude. Also, by modulating the "set" current, HA- 
2720/2725 can be used for designs such as current controlled 
oscillators modulators, sample and hold circuits and variable 
active filters. 

HA- 2720 is guaranteed over -550C to -I-1250C. HA-2725 is 
specified from O^C to +75^0. Both parts are available in TO-99 
cans or dice form. 


SCHEMATIC 










SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

Power Dissipation (Note 2) 300mW 

Operating Temperature Range; 

HA-2720 -550c < Ta ^ +I 25OC 

HA-2725 O^C < Ta ^ +75°C 

^ < \/+ Storage Temperature Range -65°C ^ Ta ^ +150°C 


ELECTRICAL CHARACTERISTICS 

V+ = +3.0V, V- = -3.0V 


Voitage Between V+ and V- Terminals 45.0V 

Differential input Voltage ±30.0V 

Input Voltage (Note 1) ±15. OV 

ISET (Current at IsET) 500AA 

VsET (Voltage to Gnd. at IsET) ~ 2.0V 


PARAMETER 

TEMP. 

HA-2720 
-55OC to+1250C 

HA-2725 

0°C to +75OC 

UNITS 

ISET= 1-5^A 

•set = 

ISET= 1-5AA 

ISET = 15AA 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

INPUT CHARACTERISTICS 















Offset Voltage 

25OC 


2.0 

3.0 


2.0 

3.0 


2.0 

5.0 


2.0 


mV 


Full 



5.0 



5.0 



7.0 




mV 

Offset Current 

25°C 


0.5 

3.0 


1.0 

10 


0.5 

5.0 


1.0 

10 

nA 


Full 



7.5 



20 



7.5 



20 

nA 

Bias Current 

25°C 


2.0 

5.0 


8.0 

20 


2.0 

10 


8.0 

30 

nA 


Full 



10 



40 



10 



40 

nA 

Input Resistance (Note 10) 

25OC 

1 

50 



5 



50 



5 


Mi? 

Input Capacitance 

25°C 

j 

3.0 



3.0 



3.0 



3.0 


pF 

TRANSFER CHARACTERISTICS ' 




■ 



■ 



■ 



■ 


Large Signal Voltage Gain (Note 9) 

25°C 

15K 

40K 


15K 

40K 


15K 

40K 


15K 

40K 


V/V 


Full 

10K 



10K 



10K 



10K 



V/V 

Common Mode Rejection Ratio (Note 4) 

Full 

80 


■ 

80 


■ 

74 

i 


■ 

74 

i 

1 j 

■ 

dB 

' ' ■ - - — " ■ — — ^ 

OUTPUT CHARACTERISTICS 















Output Voltage Swing (Note 3) 

25OC 

±2.0 

±2.2 


+2.0 

±2.2 


+2.0 

±2.2 


±2.0 

±2.2 


V 


Full 

±2.0 



±1.9 



±2.0 

i 





V 

Output Current (Note 5) 

25OC 


±0.2 



±2.0 



±0.2 

i 



±2.0 


mA 

Output Resistance 

25°C 


2K I 



500 



2K 



500 


Q 

Output Short-Circuit Current 

25OC 


2.8 



14 



2.8 



14 


mA 

TRANSIENT RESPONSE 















Rise Time (Note 6) 

25OC 


2.5 



0.25 



2.5 



0.25 


/7S 

Overshoot (Note 6) 

25°C 


5 



10 



5 



10 


% 

Slew Rate (Note 7) 

25OC 


0.07 



0:70 



0.07 



0.70 



POWER SUPPLY CHARACTERISTICS 









1 






Supply Current 

25°C 


15 



170 



15 



170 


/lA 


Full 



25 



250 



25 



250 

MA 

Power Supply Rejection Ratio(Note8) 

Full 

100 



100 



150 



150 


1 

/yv/v 
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SPECIFICATIONS 




ELECTRICAL CHARACTERISTICS 

V+ = +15.0V, V- = -15.0V 







HA-2720 





HA-2725 







-55°C to+1250C 




0°C to +75°C 





ISET= L5/iA 

ISET = 15AA 

ISET = 1-5AA 

ISET= 15AA 


PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTICS 

Offset Voltage 

25 OC 


2.0 

3.0 


2.0 



2.0 

5.0 

1 

! 

2.0 

■ 

mV 


Full 



5.0 






7.0 




mV 

Offset Current 

25 OC 


0.5 

3.0 


1.0 

10 


0.5 

5.0 


1.0 

10 

nA 


Full 



7.5 



20 



7.5 



20 

nA 

Bias Current 

25°C 


2.0 

5.0 


8.0 



2.0 

10 


8.0 

30 

nA 


Full 



10 






10 



40 

nA 

Input Resistance (Note 10) 

25°C 


50 



5 



50 



5 


Mi? 

Input Capacitance 

25 OC 

1 





3.0 



3.0 



3.0 


pF 

TRANSFER CHARACTERISTICS 

Large Signal Voltage Gain (Notes 3 & 9) 

1 

25 OC 

i 

100K 

■ 

■ 

120K 

1 

1 

100K 

■ 

1 

120K 

■ 

v/v . 


Full 







i3 


■ 

H 



V/V 

Common Mode Rejection Ratio (Note 4) 

250 c 

Full 

80 

90 

■ 

80 

90 

■ 

74 

90 

■ 

74 

90 

■ 

dB 

dB 

OUTPUT CHARACTERISTICS 















Output Voltage Swing (Note 3) 

25°C 

+ 12 

±13.5 


±12 

±13.5 


±12 

±13.5 


±12 

±13.5 


V 

Full 

±10 



±10 



±10 



±10 



V 

Output Current (Note 5) 

250 c 


±0.5 



±5.0 






±5.0 


mA 

Output Resistance 

250 c 


2K 



500 



2K 



500 


Q 

Output Short-Circuit Current 

250 c 


3.7 



19 



3.7 





19 


mA 

TRANSIENT RESPONSE 

Rise Time (Note 6) 

25°C 


2.0 



0.2 

1 



H 



0.2 


jUS 

Overshoot (Note 6) 

25 OC 


5 



15 



5 



15 


% 

Slew Rate (Note 7) 

25 OC 


0.1 



0.8 






0.8 


V//^s 

POWER SUPPLY CHARACTERISTICS 
Supply Current 

25 OC 


20 



210 



20 



210 




Full 



50 



450 



50 

1 


450 


Power Supply Rejection Ratio(Note 8) 

Full 

100 



100 



150 



150 





NOTES: 1 . For supply voltages less than ±1 5.0V, the absolute maximum input voltage is equal to supply voltage. 

2. Derate at 6.8mW/®C for operation ambient temperatures above 75°C. 

'^SUPPLY ^ '^SUPPLY “ *SET ^ *SET ° 

3. T = +25°Cand Full T = +25°C RL=75Kn RL=5Kn 

— T = Full RL=75Kn Rl = 75KS2 

4. Vcm=±1.5V Vcm=±5.0V 

5. Vg = ±2.0V Vo = ±fO.OV 

6. — Ay = +1, V.f^ = 400mV, Rl = 5K, Cl = lOOpF — 

7. Vg = ^.OV Vo=±10.0V Rl = 20K Rl = 5K 

8. .iV = ±1 .5V AV = ±5.0V 

9. Vg = ±1.0V Vg = t10.0V 

10. This parameter based upon design calculations. 
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HA-2730/35 

Wide Range Dual Programmable 
Operational Amplifier 


FEATURES 

• WIDE PROGRAMMING RANGE 

SET CURRENT 

SLEW RATE 

BANDWIDTH 

BIAS CURRENT 

SUPPLY CURRENT 

0.1 TO mpA 

0.06 TO SVIfis 

5kHz TO 10MHz 

0.4 TO 50nA 
l/uATO 1.5mA 

• WIDE POWER SUPPLY RANGE 

±1.2 TO±18V 

• CONSTANT AC PERFORMANCE OVER SUPPLY 

RANGE 

APPLICATIONS 

• ACTIVE FILTERS 


• CURRENT CONTROLLED OSCILLATORS 

• VARIABLE ACTIVE FILTERS 


• MODULATORS 


• BATTERY-POWERED EQUIPMENT 


PINOUT 


DESCRIPTION 


HA-2730/2735 Dual Programmable Amplifiers are internally 
compensated monolithic devices offering a wide range of perfor- 
mance, that can be controlled by adjusting the circuits' "set" 
current (Iset)- By means of adjusting an external resistor or 
current source, power dissipation, slew rate, bandwidth, output 
current and input noise can be programmed to desired levels. 
Each amplifier on the chip can be adjusted independently. This 
versatile adjustment capability enables HA-2730/2735 to pro- 
vide optimum design solutions by delivering the required level 
of performance with minimum possible power dissipation. 
HA-2730/2735 can, therefore, be utilized as the standard 
amplifier for a variety of designs simply by adjusting their 
programming current. 

A major advantage of HA-2730/2735 is that operating charac- 
teristics remain virtually constant over a wide supply range 
(±1.2V to i15V), allowing the amplifiers to offer maximum 
performance in almost any system including battery-operated 
equipement, A primary application for HA-2730/2735 is in 
active filters for a wide variety of signals that differ in frequency 
and amplitude. Also, by modulating the "set" current. HA- 
2730/2735 can be used for designs such as current controlled 
oscillators, modulators, sample and hold circuits and variable 
active filters. 

HA-2730 is guaranteed over -55^0 to +1250C. HA-2735 is 
specified from 0^0 to +750C. Both parts are available in 14 
lead D.I.P. package or dice form. 


SCHEMATIC 
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Harris Semiconductor 


SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 
Differential Input Voltage 

Input Voltage (Note 1) 

ISET (Current at IsEj) 

VsET IVoltage to Gnd. at IsEj) 

45.0V 

±30.0V 

±15.0V 

500/iA 

V+ - 2.0V < VsET < V+ 

Power Dissipation (Note 2) m 500mW 

Operating Temperature Range: 

HA-2730 -55°C < Ta < +125°C 

HA-2735 0°C < Ta +75°C 

Storage Temperature Range -65°C ^ Ta ^ +150°C 

ELECTRICAL CHARACTERISTICS 

(Each Side) 



V+ = +3.0V, V- = -3.0V 



PARAMETER 

TEMP. 

HA-2730 
.- 55 OC to+1250C 

HA-2735 

0°C to + 75 OC 

UNITS 

ISET= L5/iA 

•set = 15/iA 

!SET= l-5AfA 

ISET= 15/7A 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

INPUT CHARACTERISTICS 







■ 








Offset Voltage 

250C 


2.0 

3.0 


2.0 



2^0 

5.0 


2.0 


mV 


Full 



5.0 






7.0 




mV 

Offset Current 

25 OC 


0.5 

3.0 


1.0 

10 


0.5 

! 5.0 


1.0 

10 

nA 


Full 



7.5 



20 



7.5 



2a 

nA 

Bias Current 

25°C 


2.0 

5.0 


8.0 

20 


2.0 

10 


8.0 

30 

nA 


Full 



10 



40 



10 



40 

nA 

Input Resistance (Note 10) 

25 OC 


50 



5 



50 



5 


mP 

Input Capacitance 

25 OC 


3.0 



3.0 



3.0 



3.0 


pF 

TRANSFER CHARACTERISTICS 




■ 



■ 

■ 


■ 

■ 


■ 


Large Signal Voltage Gain (Notes 3 & 9) 

25 OC 

15K 

40K 


15K 

40K 



40K 



40K 


V/V 


Full 

10K 



10K 


■ 



■ 



■ 

V/V 

Common Mode Rejection Ratio (Note 4) 

Full 

80 


■ 

80 


■ 

74 


■ 

74 


■ 

dB 

OUTPUT CHARACTERISTICS 















Output Voltage Swing (Note 3) 

25 OC 


±2.2 


±2.0 

±2.2 


^1 

±2.2 


^1 

±2.2 


V 


Full 




±1.9 



± 2.0 






V 

Output Current (Note 5) 

25 OC 


±0.2 



±2.0 



±0.2 



±2.0 


mA 

Output Resistance 

250c 


2K 



500 



2K 



500 


Q 

Output Short-Circuit Current 

25 OC 


2.8 



14 



2.8' 



14 


mA 

TRANSIENT RESPONSE 















Rise Time (Note 6) 

25 OC 


2.5 



0.25 



2.5 



0.25 


/is 

Overshoot (Note 6) 

250c 


5 



10 



5 



10 


% 

Slew Rate (Note 7) 

250c 


m 



0.70 



0.07 


1 

0.70 


V//is 

POWER SUPPLY CHARACTERISTICS 















Supply Current (Each Amp) 

250c 


15 



170 



15 



170 


/iA 

■ 

Full 



25 



250 



25 



250 

/iA 

1 

Power Supply Rejection Ratio (Note 8) 

Full 

100 



100 



150 



150 



/iV/V 
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ELECTRICAL CHARACTERISTICS (Each Side) 
V+ = +l5.0V, V- = -15.0V 






HA-2730 





HA-2735 







- 550 c to+1250C 




0OCto+75OC 





ISET = 1-5AA I 

ISET= 15AA 

ISET= 1-5AA 

ISET= 15AA 


PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTICS 













■ 


Offset Voltage 

250 c 


2.0 

3.0 


2.0 

3.0 


2.0 

5.0 


2.0 

111 

mV 

Full 



5.0 



5.0 



7.0 



H 

mV 

Offset Current 

25 OC 


0.5 

3.0 


1.0 

10 


0.5 

5.0 


1.0 

10 

nA 


Full 



7.5 



20 



7.5 



20 

nA 

Bias Current 

25°C 


2.0 

5.0 


8.0 

20 


2.0 

10 


8.0 


nA 


Full 



10 



40 



10 




nA 

Input Resistance (Note 10) 

250 c 


50 



5 



50 



5 


mP 

Input Capacitance 

252 c 


3.0 



3.0 



3.0 



3.0 


pF 

TRANisFFR nHARAr'TFRIRTICS 


■ 













Large Signal Voltage Gain (Notes 3 & 9) 

25 OC 


100K 



120K 


25K 

100K 


25K 

120K 


V/V 

Full 




Rim 









V/V 

Common Mode Rejection Ratio (Note 4) 

25 OC 

Full 

80 

90 


80 

90 


74 

90 


74 

90 


dB 

dB 

OUTPUT CHARACTERISTICS 















Output Voltage Swing (Note 3) 

250 c 

±12 

±13.5 


+12 

±13.5 


+12 

±13.5 


+ 12 

±13.5 


V 

Full 

+10 



+10 



+10 






V 

Output Current (Note 5) 

25 OC 


±0.5 



±5.0 



±0.5 





mA 

Output Resistance 

250 c 


2K 



500 



2K 





Q 

Output Short-Circuit Current 

250 c 


3.7 



19 



3.7 i 

.j 



19 


mA 

TRANSIENT RESPONSE 

Rise Time (Note 6) 

250 c 


2.0 



0.2 



2.0 



0.2 



Overshoot (Note 6) 

250 c 


5 



15 



5 



15 


% 

Slew Rate (Note 7) 

250 c 


0.1 



0.8 



0.1 



0.8 


V//;s 

POWER SUPPLY CHARACTERISTICS 















Supply Current (Each Amp) 

25 OC 


20 

• 


210 



20 



210 


//A 

Full 



50 


1 

450 



50 



450 

/JA 

Power Supply Rejection Ratio (Note 8) 

Full 

100 

1 



100 J 



150 j 



150 







NOTES: 1. For supply voltages less than ±15.0V, the absolute maximum input voltage Is equal to supply voltage. 


2 . Derate at 4.?mW/°C at 

ambient tsmpsraturs sbcva 5S°C. 



'^SUPPLY " 

'^SUPPLY +15.0V 

IsET^I-S/iA 

'set ^ 

3. T = +25°C and Full 

T - +25°C 

Rl = 75Kn 

Rl= bkH 

— 

T= Full 

Rl= 75Kn 

Rl = 75Kn 

4. Vcm=±1-5V 

^CM = ^5-OV 



5. Vq = ±2.0V 

Vq = ±10.0V 




= +1, V|fj = 400mV, Rl= 5K, Cl 



0 . » Ay 

lOOpF 


7. Vq = ±2.0V 

Vq = tIO.OV 

= 20K 

Rl = 5K 

8. A\/ = ±1.5V 

Av = ±5,0V 



9. Vq = ±1.0V 

Vq = ilO.OV 



10. This parameter value based upon design calculations. 
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FEATURES 


• WIDE PROGRAMMING RANGE 


► SLEW RATE 

0.8V//US 

► BANDWIDTH 

1MHz 

► BIAS CURRENT 

8nA 

► SUPPLY CURRENT 

250/iA 

WIDE POWER SUPPLY RANGE 


CONSTANT AC PERFORMANCE OVER 
SUPPLY RANGE 



APPLICATIONS 


• ACTIVE FILTERS 

• CURRENT CONTROLLED OSCILLATORS 

• VARIABLE ACTIVE FILTERS 

• MODULATORS 

• BATTERY-POWERED EQUIPMENT 


PINOUT 


HA-2740 

Quad Programmable 
Operational Amplifier 

DESCRIPTION 

The Harris HA-2740 programmable amplifier is an internally compensated 
monolithic device offering a wide range of performance, that can be con- 
trolled by adjusting the circuit "set" current HsET)- By means of adjust- 
ing an external resistor or current source, power dissipation, slew rate, 
bandwidth, output current and input noise can be programmed to desired 
levels. This versatile adjustment capability enables the HA-2740 to provide 
optimum design solutions by delivering the required level of performance 
with minimum possible power dissipation. The HA-2740 can, therefore, 
be utilized as the standard amplifier for a variety of designs simply by 
adjusting programming current. 

A major advantage of the HA-2740 is that operating characteristics remain 
virtually constant over a wide supply range (±1.2V to ± 18V), allowing 
the amplifier to offer maximum performance in almost any system includ- 
ing battery-operated equipment. A primary application for the HA-2740 
is in active filters for a wide variety of signals that differ in frequency 
and amplitude. Also, by modulating the "set" current, the HA-2740 
can be used for designs such as current controlled oscillators, modulators, 
sample and hold circuits and variable active filters. 

The HA- 27 ' 40-2 is guaranteed over -550C to +1250C. The HA-2740-5 
is specified from O^C to +750C. Both parts are available in a 16 pin 
dual-in-line package. 


SCHEMATIC 
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ABSOLUTE MAXIMUM RATINGS 

(Note 1) 



Voltage Between V+ and V- Terminals 

45.0V 

Power Dissipation 

300mW 

Differential Input Voltage 

Input Voltage (Note 2) 

•set (Current at IsET) 

VsET (Voltage to Gnd. at IsEj) V+ - 

130.0V 
115.0 V 
500AiA 
2.0< VsET< V+ 

Operating Temperature Range: 
HA-2740-2 

HA-2740-5 

Storage Temperature Range 

- 550 c < ta< + 1250 C 

0“C<Ta<+75OC 

-65OC<Ta<+150OC 


ELECTRICAL CHARACTERISTICS V+ = +15.0V, V- = -15.0V 


PARAMETER 

TEMP 

• 



HA-2740-2 

550 c to +1 250 c 


HA-2740-5 

0 oCto+ 75 OC 

UNITS 

ISET=1-5pA 

ISET= ISjuA 

ISET= 1-5iuA 

ISET= 15/jA 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 



INPUT CHARACTERISTICS 















Offset Voltage 

250c 


2.0 

3.0 


2.0 

3.0 


2.0 

5.0 


2.0 

5.0 

mV 


Full ■ 



5.0 



5.0 



7.0 



7.0 

mV 

Offset Current 

250c 


0.5 

3.0 


1.0 

10 


0.5 

5.0 


1.0 

10 

nA 


Full 



7.5 



20 



7.5 



30 

nA 

Bias Current 

25aC 


2.0 

5.0 


8.0 

20 


2.0 

10 


8.0 

30 

nA 


Full 



10 



40 



10 



40 

nA 

Input Resistance (Note 3) 

250c 


50 



5 



50 



5 


MH 

Input Capacitance 

250c 


3.0 



3.0 



3.0 



3.0 


pF 

TRANSFER CHARACTERISTICS 















Large Signal Voltage Gain (Note 4) 

250c 

30K 

100K 


30K 

120K 


25K 

100K 


25K 

120K 


V/V 


Full 

20K 



20K 



20K 



20K 



V/V 

Common Mode Rejection Ratio (Note 5) 

250c 


100 



100 



100 



100 


dB 


Full 

80 



80 



74 



74 



dB 

OUTPUT CHARACTERISTICS 















Output Voltage Swing (Note 6) 

250c 

±12 

±14 


±12 

±14 


±12 

±14 


±12 

±14 


V 


Full 

±10 



±10 



±10 



±10 



V 

Channel Separation (Note 7) 

250c 


110 



110 



110 



110 


dB 

Output Current (Note 8) 

250c 


±0.5 



±5.0 



±0.5 



±5.0 


mA 

Output Resistance 

250c 


2K 



500 



2K 



500 


n 

Output Short Circuit Current 

250c 


3.6 



16 



3.6 



16 


mA 

TRANSIENT RESPONSE 















Rise Time (Note 9) 

250c 


2.0 



0.2 



2.0 



0.2 


Ais 

Overshoot (Note 9) 

250c 


2 



10 



2 



10 


% 

Slew Rate (Note 10) 

250c 


0.1 



0.8 



0.1 



0.8 


V//JS 

POWER SUPPLY CHARACTERISTICS 















Supply Current (each amp) 

250c 


25 



250 



25 



250 


pA 


Full 



50 



450 



50 



450 

juA 

Power Supply Rejection Ratio (Note 11) 

Full 

100 




100 


150 



150 



PV/V 



NOTES: 

1. Absolute maximum ratings are limiting values, 
applied individually, beyond which the service- 
ability of the circuit may be impaired. Functional 
operability under any of these conditions is not 
necessarily implied. 

2. For supply voltages less than ± 1 5V, the absolute 
maximum input voltage is equal to the supply 
voltage. 

3. This parameter based upon design calculations. 

4. Vq =± 10V, Rl = 5K @ ISET = ISpA 

RL = 75K @ ISET = 1-5piA 


5. VCM=±5V 

6 . Rl = 5kn @ ISET = 15pA, Rl = 75K @ IsET = 1-5 a(A 

7. RS= lkI2, f = lOOHz. 

8 . Vo = ±10V 

9. AV=1, VIN = 200t .V, RL = 5k,CL = 100pF. 

10. Vo=i10V, Rl = 5K @IseT = 15pA, 

Rl = 20K @ IsET = 1-5 /uA 

11. AV = + 5V. 
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^ HARRIS HA-4156 

High Performance Quad 
Operational Amplifier 


FEATURES 


OESCRIPTION 


• SLEW RATE 1.6 V/^is (TYP.) 

• BANDWIDTH 3.5MHz(TYP.) 

• INPUT VDLTAGENDISE{f= IKHz) 9 NV/yjJ^(TYP.) 

• INPUT DFFSETVDLTAGE 0.5 mV (TYP.) 

• INPUT BIAS CURRENT 60 nA (TYP.) 

• SUPPLY RANGE t2Vtot20V 

• NO CROSSOVER DISTORTION 

• STANDARD QUAD PIN-OUT 


The HA-4156 contains four general purpose operational 
amplifiers on a monolithic chip. The performance of each 
amplifier is equal to or better than the 741 type amplifier 
in all respects. Its superior bandwidth, slew rate and noise 
characteristics make it an excellent choice for active filter 
or audio amplifier applications. 

The HA-4156-5 is guaranteed over O^C to +75^0. 


PINOUT 


SCHEMATIC 


I 


PIN OUT Section 11 for Packaging 



Out 

4 

Inputs 

4 


Inputs 

3 

Out 

3 


rE 




-r 

1 






it 




-0+'' 


4 




-w— o 


I— I '—1^ f 1^1 

TO n 


(’A) HA-4156 
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ABSOLUTE MAXIMUM RATINGS 




Ta = + 250 C Unless Otherwise Stated 


Power Dissipation (Note 3) 

880mW 

Voltage Between V+ and V- Terminals 

40.0V 

Operating Temperature Range 


Differential Input Voltage 

Input Voltage (Note 1) 

± 30.0V 
if 5.0 V 

HA-4156-5 

0OC<Ta<+75OC 

Output Short Circuit Duration (Note 2} 

Indefinite 

Storage Temperature Range 

-65OC<Ta<+150OC 


ELECTRICAL CHARACTERISTICS 


V+= 15V, V- =-15V 

PARAMETER 

INPUT CHARACTERISTICS 
Offset Voltage 

Av. Offset Voltage Drift 
Bias Current 

Offset Current 

Common Mode Range 
Differential Input Resistance 

Input Noise Voltage (f = IKHz) 
(f = 20Hz to 2DkHz) 

TRANSFER CHARACTERISTICS 
Large Signal Voltage Gain (Note 4) 

Common Mode Rejection Ratio (Note 8) 

Channel Separation (Note 5) 

Small Signal Bandwidth 

OUTPUT CHARACTERISTICS 
Output Voltage Swing (R[. = 10K) 

(Rl = 2K) 

Full Power Bandwidth (Note 4) 

Output Current (Note 6) 

Output Resistance 

TRANSIENT RESPONSE (Note 7) 

Rise Time 
Overshoot 
Slew Rate 

POWER SUPPLY CHARACTERISTICS 

Supply Current (I'*' or H 

Power Supply Rejection Ratio (Note 8) 


TEMP. 

HA-4156-5 

OOC to+750C 

UNITS 

MIN. 

TYP. 

MAX. 

+ 250 C 


1.0 

5.0 

mV 

Full 


5.0 

6.5 

mV 

Full 


5 


juV/oC 

+25‘'C 


60 

300 

nA 

Full 



400 

nA 

+ 250 C 


30 

50 

nA 

Full 



100 

nA 

Full 

±12 



V 

+ 250 L 


5 


MO 

+ 250 C 


9 


nV/^/H^ 

+ 250 C 


1.4 

2.0 

mvrms 

+ 25 OC 

25K 

50 K 


V/V 

Full 

15K 



V/V 

+ 25 OC 

80 



dB 

Full 

74 



dB .. 

+ 250 C 


-108 


dB 

+ 250 C 

2.8 

3.5 


MHz 

Full 

±12 

±13.7 


V 

Full 

±10 i 

±12.5 


V 

+ 250 C 

20 

25 


KHz 

Full 

±5 

±15 


mA 

+ 250 C 


300 


n 

+ 250 C 


75 


n$ 

+25“C 


25 


% 

+ 250 C 

1.3 

±1.6 


V^s 

+ 250 C 



7.0 

mA 

Full 

80 



dB 


NOTES: 1. For supply voltages less than ^15V, the absolute 

maximum Input voltage is equal to the supply 
voltage. 

2. One amplifier may be shorted to ground indefinitely. 

3. Derate 5.8mVV/°C above T/^ = +25°C. 


VouT = ^0. Rl = 2K 
5. Referred to input; f = lOKHz, Rs = 1 K 

VouT = -10 

7. See pulse response characteristics 

8. AV=±5.0V 


© IC MASTER 1984 


3425 


Harris Semiconductor 


Harris Semiconductor 


ffl HARRIS HA-4600/02/05 

High Performance 
Quad Operational Amplifier 


FEATURES 

DESCRIPTION 

• LOW OFFSET VOLTAGE O.SmV 

• HIGH SLEW RATE ±4V//is 

• WIDE BANDWIDTH 8MHz 

• LOW DRIFT 2/iV/oC 

• FAST SETTLING (0.01%, 10V STEP) 4.2jus 

• LOW POWER CONSUMPTION 35mW/AMP 

• SUPPLY RANGE ±5V TO ±20V 

The HA-4600 series are high performance dielectrically isolated 
monolithic quad operational amplifiers with superior specifica- 
tions not previously available in a quad amplifier. These amp- 
lifiers offer excellent dynamic performance coupled with low 
values for offset voltage and drift, input noise voltage and 
power consumption. 

A wide range of applications can be achieved by using the . 
features made available by the HA-4600 series. With wide 
bandwidth (8MHz), low power (35mW/amp), and internal 
compensation, these devices are ideally suited for precision 
active filter designs. For audio applications these amplifiers 
offer low noise (8nV/yHz) and excellent full power bandwidth 
(60kHz). The HA-4602/4605 is particularly useful in designs 
requiring low offset voltage (0.3m V) and drift (2pV/0C), such as 
instrumentation and signal conditioning circuits. The high slew 
rate (4V//is) and fast settling time (4.2/Js to 0.01%, 10V step) 
makes these amplifiers useful compoinents in fast, accurate data 
acquisition systems. 

The HA-4600 series are available in 14 pin CERDIP packages 
which are interchangeable with most other quad op amps. 
HA-4600/4602-2 is specified from -BB^C to +1250C and 
HA-4600/4605-5 is specified over O^C to +750C range. 

APPLICATIONS 

• HIGH Q, WIDE BAND FILTERS 

• INSTRUMENTATION AMPLIFIERS 

• AUDIO AMPLIFIERS 

• DATA ACQUISITION SYSTEMS 

• INTEGRATORS 

• ABSOLUTE VALUE CIRCUITS 

• TONE DETECTORS 

PINOUT 

SCHEMATIC 



ONE FOURTH ONLY (HA-4600) 
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SPECIFICATIONS 




# '* 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

= +25°C Unless Otherwise Stated 

Voltage Between V+ and V- Terminals 

40.0V 

Power Dissipation (Note 4) 

Operating Temperature Range 

880mW 

Differential Input Voltage 

±7V 

HA-4600/4602-2 

-550C<Ta<+1250C 

Input Voltage (Note 2) 

±15.0V 

HA-4600/4605-5 

0°C<Ta<+75OC 

Output Short Circuit Duration (Note 3) 

Indefinite 

Storage Temperature Range 

-65OC<Ta<+150OC 

ELECTRICAL CHARACTERISTICS V+ = 

+15V, V- = 

-15 V 




HA-4600-2 

HA-4600-5 

HA-4602-2 

HA-4605-5 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

INPUT CHARACTERISTICS 









Offset Voltage 

+250C 


0.3 

2.5 


3.0 

A 

9 

mV 


Full 



3.0 



10 

mV 

Av. Offset Voltage Drift 

Full 


2 



5 


MV/oC 

Bias Current 

+250C 


130 

200 


200 

400 

nA 


Full 



325 



500 

nA 

Offset Current 

+250C 


30 

75 


70 

150 

nA 


Full 



125 



175 

nA 

Common Mode Range 

Full 

±12 



±12 



V 

Input Noise Voltage (f= IkHz) 

+250C 


8 



8 


nV/ySz 

Input Resistance 



500 



500 


kr2 

TRANSFER CHARACTERISTICS 









Large Signal Voltage Gain (Note 5) 

Full 

100K 

250K 


75K 

250K 


V/V 

Common Mode Rejection Ratio (Note 9) 

Full 

86 



80 



dB 

Channel Separation (Note 6) 

+250C 


-108 



-108 


dB 

Small Signal Bandwidth 

+250C 


8 



8 


MHz 

OUTPUT CHARACTERISTICS 









Output Voltage Swing (Rl = 10K) 

Full 

±12 

±13 


±12 

±13 


V 

CM 

II 

—1 

cc 

Full 

±10 

±12 


±10 

±12 


V 

Full Power Bandwidth (Note 5) 

+250C 


60 



60 


kHz 

Output Current (Note 7) 

Full 

±10 

±15 


±8 

±15 


mA 

Output Resistance 

+250C 


200 



200 


n 

TRANSIENT RESPONSE (l^lole 8) 









Rise Time 

+250C 


50 



50 


ns 

Overshoot 

+250C 


30 



30 


% 

Slew Rate 

+250C 

1 

±4 



±4 


V/ys 

Settling Time (Note 10} 



4.2 



4.2 


^iS 

POWER SUPPLY CHARACTERISTICS 









Supply Current 

+250C 


4.6 

5.5 


5.0 

7.5 

mA 

Power Supply Rejection Ratio (Note 9) 

Full 

86 



74 



dB 
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Harris Semiconductor 


® HARRIS HA-4620 /22/25 

Wideband, High Performance 
Quad Operational Amplifier 



FEATUBES 


• Wide Gain Bandwidth Product 

• High Slew Rate 

• Low Offset Voltage 

• Fast Settling (0.01%, 10V Step) 


DESCRIPTION 


70MHz 

±2Qyip% 

O.SmV 

2.5/is 


The HA-4620 series are wide band quad operational amplifiers fea- 
turing high slew rate, wide bandwidth and fast settling time specifica- 
tions complemented by low input offset voltage, low drift and input 
noise voltage. 


• Total Harmonic Distortion 

• Low Drift 

• Low Power Consumption 

• Supply Range 


<.01% to 30kHz 
2MV/OC 
35mW/Amp 
±5V to ±20V 


APPLICATIONS 

• High D Wide Band Filters 

• Pulse Amplifiers 

• Audio Amplifiers 

• Data Acquisition Systems 

• Absolute Value Circuits 


These dielectrically isolated devices are optimized to offer excellent 
features suitable for applications where a gain of 10 or greater is to be 
used. The 35mW/amp and a 70MHz gain-bandwidth-product make 
these monolithic amplifiers valuable components for many active filter 
circuits. HA-4620 series offers 0.3mW offset voltages and IpMl^C 
offset voltage drift for very accurate signal conditioning designs. In 
high performance audio applications, these amplifiers deliver 260kHz 
full power bandwidth and 8nVy Hz noise voltage. For fast accurate 
data acquisition systems HA-4620 series offer 20V)us slew rate and 
settling time of 2.5psecs to 0.1% 10V step. 

HA-4620 series are available in 14 pin CERDIP packages and are 
interchangeable with most other quad op amps. HA-4625 is also 
available in chip form. HA-4620/4622-2 is specified from -550C to 
+1250C and HA-4620/4625-5 is specified over O^C to +750C range. 


• Video and R.F. Amplifiers 


PINOUT 


Section 1 1 for Packaging 
TDP VIEW 



Out 

4 


Inputs 

4 

V- 


Inputs 

3 


Out 

3 


SCHEMATIC 



DNE FDURTH ONLY (HA-4620) 
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SPECIFICATIONS 




ABSOLUTE MAXIMUM RATINGS 

(Note 1) 



Ta = + 250 C Unless otherwise stated. 


Power Dissipation (Note 4) 

880mW 

Voltage between V+ and V- Terminals 

40.0V 

Operating Temperature Range 


Differential Input Voltage 

+ 7V 

HA-4620/4e22-2 

-550c .<ta<+i 250c 

Input Voltage (Note 2) 

± 15.0 V 

HA-4620/462&-5 

0oC<Ta<+75OC 

Output Short Circuit Duration (Note 3) 

Indefinite 

Storage Temperature Range 

-65OC<Ta<+150oC 


ELECTRICAL CHARACTERISTICS 



HA-4620-2 

HA-4620-5 

HA-4622-2 

HA-4625-5 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

INPUT CHARACTERISTICS 









Offset Voltage 

+25QC 


0.3 

2.5 


3.0 

9 

mV 


Full 



3.0 



10 

mV 

Av. Offset Voltage Drift 

Full 


2 



5 


AiV/oC 

Bias Current 

+ 250 C 


130 

200 


200 

400 

nA 


Full 



325 



500 

nA 

Offset Current 

+ 250 C 


30 

75 


70 

150 

nA 


Full 



125 



175 

nA 

Common Mode Range 

Full 

±12 



±12 



V 

Input Noise Voltage (f = IkHz) 

+ 250 C 


8 



8 


nV/yHl 

Input Resistance 

+ 250 C 

. 


500 



500 



TRANSFER CHARACTERISTICS 









Large Signal Voltage Gain (Note 5) 

Full 

100K 

250K 


75K 

250K 


V/V 

Common Mode Rejection Ratio (Note 6) 

Full 

86 



80 



dB 

Channel Separation (Npte 7) 

+ 250 C 


-108 



-108 


dB 

Gain Bandwidth Products (Note 8) 

+ 250 C 


70 



70 


MHz 

OUTPUT CHARACTERISTICS 









Output Voltage Swing (Ri = 10K) 

Full 

±12 

±13 


±12 

±13 


V 

CSI 

II 

cc 

Full 

±10 

±12 


±10 

±12 


V 

Full Power Bandwidth (Note 9) 

+ 250 C 


260 



260 


kHz 

Output Current (Note 7) 

Full 

±10 

±15 


±8 

±15 


mA 

Output Resistance 

+ 250 C 


200 



200 


a 

TRANSIENT RESPONSE (Note 11) 









Rise Time 

+ 250 C 


38 

60 


38 


ns 

Overshoot 

+ 250 C 


45 

60 


45 


% 

Slew Rate 

+ 250 G 

±12 

±20 


+10 

1 c. 

+on 


\l /. 

V I fJi^ 

Settling Time (Note 10) 



2.5 



2.5 



POWER SUPPLY CHARACTERISTICS 









Supply Current 

+ 250 C 


4.6 

5.5 


5.0 

7.5 

mA 

Power Supply Rejection Ratio (Note 9) 

Full 

86 



74 



dB 
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^ HARRIS 


FEATURES 


• SLEW RATE 

• BANDWIDTH 

• INPUT VOLTAGE NOISE 

• INPUT OFFSET VOLTAGE 

• INPUT BIAS CURRENT 

• SUPPLY RANGE 

• NO CROSSOVER DISTORTION 

• STANDARD QUAD PIN-OUT 


1.6V//:is (TYP.) 
3.5MHz (TYP.) 
9nV/Hz (TYP.) 
0.5mV (TYP.) 
60nA (TYP.) 
±2V TO ±20V 


APPLICATIONS 

• UNIVERSAL ACTIVE FILTERS 
. • D3 COMMUNICATIONS FILTERS 

I I • AUDIO AMPLIFIERS 

I • BATTERY-POWERED EQUIPMENT 



PINOUT 


Section 1 1 for Packaging 


TOP VIEW 



3430 


HA-4741 


Quad Operational Amplifier 


DESCRIPTION 


The HA-4741, which contains four amplifiers on a monolithic 
chip, provides a new measure of performance for general purpose 
operational amplifiers. Each amplifier in the HA-4741 has 
operating specifications that equal or exceed those of the 741- 
type amplifier in all categories of performance. 

HA-4741 is well suited to applications requiring accurate signal 
processing by virtue of its low values of input offset voltage 
(0.5mV), input bias current (60nA) and input voltage noise 
(9nV/ /Hz at 1kHz). 3.5MHz bandwidth, coupled with high 
open-loop gain, allow the HA-4741 to be used in designs requir- 
ing amplification of wide band signals, such as audio amplifiers. 
Audio application is further enhanced by the HA-474rs neg- 
ligible output crossover distortion. These excellent dynamic 
characteristics also make the HA-4741 ideal for a wide range of 
active filter designs. Performance integrity of multi-channel 
designs is assured by a high level of amplifier-to-amplifier 
isolation (lOSdB at 1kHz). 

A wide range of supply voltages (±2V to ±20V) can be used to 
power the HA-4741, making it compatible with almost any 
system including battery-powered equipment. 

The HA-4741 has guaranteed operation pver -550C to +1250C 
and can be furnished to meet MIL-STD-883 (HA-4741-8). 
The HA-4741-5 is guaranteed over O^C to +75^0 and is avail- 
able in ceramic and plastic dual-in-line packages and in dice 
form. 


SCHEMATIC 
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SPECIFICATIONS ® 


ABSOLUTE MAXIMUM RATINGS 

Ta = + 250 C Unless Otherwise Stated 
Voltage Between V+ and V- Terminals 

40.0V 

Power Dissipation For 

Epoxy Package. (Note 3) 
Operating Temperature Range 

880mW 

Differential Input Voltage 

+30.0V 

HA-4741-2 

-550C<Ta<+1250C 

Input Voltage (Note 1) 

^ 15.0V 

HA-474 1-5 

0OC<Ta<+75OC 

Output Short Circuit Duration (Note 2) 

Indefinite 

Storage Temperature Range 

-65OC<Ta<+150OC 


ELECTRICAL CHARACTERISTICS 





HA-4741-2 

HA-4741-5 


V+= 15V, V- =-15V 


-550c to+1250C 

OOC to -L750C 


PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTICS 









Offset Voltage 

+250C 


0.5 

3.0 


1.0 

5.0 

mV 


Full 


4.0 

5.0 


5.0 

6.5 

mV 

Av. Offset Voltage Drift 

Full 


5 



5 


MV/oC 

Bias Current 

+250C 


60 

200 


60 

300 

nA 


Full 



325 



400 

nA 

Offset Current 

+250C 


15 

30 


30 

50 

nA 


Full 



75 



100 

nA 

Common Mode Range 

Full 

±12 



±12 



V 

Differential Input Resistance 

+250C 


5 



5 


Mfi 

Input Noise Voltage (f = IKHz) 

+250C 


9 



9 


nV/yRT 

TRANSFER CHARACTERISTICS 









Large Signal Voltage Gain (Note 4) 

■f250C 

50K 

100K 


25K 

50 K 


V/V 


Full 

25K 



15K 



V/V 

Common Mode Rejection Ratio (Note 8) 

+250C 

80 



80 



dB 


Full 

74 



74 



dB 

Channel Separation (Note 5) 

+250C 

90 

-108 


90 

-108 


dB 

Small Signal Bandwidth 

+250C 

2.5 

3.5 


2.5 

3.5 


MHz 

OUTPUT CHARACTERISTICS 

Output Voltage Swing (Rl = 10K) 

Full 

±12 

±13.7 


±12 

±13.7 


V 

(Rl = 2K) 

Full 

±10 

±12.5 


±10 

±12.5 


V 

Full Power Bandwidth (Notes 4 & 9) 

+250C 

14 

25 


14 

25 


kHz 

Output Current (Note 6) 

Full 

±5 

±15 


±5 

±15 


mA 

Output Resistance 

+250C 


300 



300 


n 

TRANSIENT RESPONSE (Notes 7 &10) 









Rise Time (Note 11) 

+250C 


75 

140 


75 

140 

ns 

Overshoot (Note 11) 

+260C 


25 

40 


25 

40 

% 

Slew Rate (Note 12) 

+250C 


±1.6 



±1.6 


V/jus 

POWER SUPPLY CHARACTERISTICS 

Supply Current 

+250C 



5.0 



7.0 

mA 

Power Supply Rejection Ratio (Note 8) 

Full 

80 



80 



dB 


NOTES: 


1 . For supply voltages less than il5V, the absolute 
maximum input voltage is equal to the supply 

voltage. 

2. One amplifier may be shorted to ground indefinitely. 

3. Derate 5.8mW/OC above = +25®C. 

VoUT = ^0< Rl = 2K 

5. Referred to input; f = lOKHz, R5 =. 1 K 


7. See pulse response characteristics 

8. AV = +5.0V 

9. Full power bandwidth guaranteed based upon 
slew rate measurement FPBW = S.R./2TrVpeak 

10. Rl = 2K, Cl = 50pf. 

1 1 . VqUT “ ±200mV 

12. Vout = -5V 
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Preliminary 


HA-5062 Series 

Low Power JFET Input 
Dual Operational Amplifiers 


CC 

< 

UJ 

Z 


FEATURES 

• HIGH INPUT IMPEDANCE 

ioV2n 

• LOW INPUT BIAS CURRENT 

200pA 

• LOW INPUT OFFSET CURRENT 

lOOpA 

• VERY LOW POWER CONSUMPTION 

' 

TYPICAL SUPPLY CURRENT 

200/uA 

• INTERNAL FREQUENCY COMPENSATION 


• HIGH SLEW RATE 

4V/.US 

• PIN COMPATIBLE WITH LM1458 


• DIRECT REPLACEMENT FOR Tj^62 


APPLICATIONS 

• ACTIVE FILTERS 


• INSTRUMENTATION AMPLIFIERS 


• AUDIO AMPLIFIERS 


• BATTERY OPERATED EQUIPMENT 


• SIGNAL CONOmONING 


PINOUT 


DESCRIPTION 


The HARRIS HA-5062 operational amplifiers are a series 
of dual monolithic JFET-input amplifiers featuring low 
input bias and offset currents, high input impedence and 
very low power operation. In addition to being a direct 
replacement for the TL062 series, the HA-5062 series 
offers improved performance with a minimum open loop 
gain 20K V/V and a slew rate of 4v//is. 

This improved performance is a result of the HARRIS 
FET/Bipolar technology and makes the HA-5062 series 
of amplifiers ideally suited for applications in industrial 
control, communication, and battery powered instru- 
mentation equipment. 

The HA-5062-2 is characterized for operation over the 
full military temperature range of -550C to -I-1250C. 
The HA-5062A-5, HA-5062B-5 and HA-5062-5 are 
ail characterized over the commercial temperature range 
of OCC to + 750 C. 


SIMPLIFIED SCHEMATIC 











SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS (Note 1) 

Voltage Between V+ and V- Terminals ±20V 

Power Dissipation 

Operating Temperature Range: 

SOOmW* 

Differential Input Voltage 

+ 40V 

HA-5062-2 

-550C<Ta<i-1250C 

Input Voltage (Note 2) 

+15.0V 

HA-5062-5 

0oC<Ta<+75OC 

Output Short Circuit Duration 

Indefinite 

Storage Temperature Range -65 OC<TaS^150OC 

* To-99 Derate by 6.75mW/oc above +850C 
Dip Derate by 5.57mW/oc above +650C 


ELECTRICAL CHARACTERISTICS 

V+=15V V-=15V 

Parameters are guaranteed at indicated 

ambient temperature after warm-up. 

i PARAMETER I TEMP. 1 


HA-5062-2 
-550c to +1 250c 


HA-5062A^5 
OOC to 750c 


HA-5062B-5 
OOC to 750c 


HA-5062-5 
OOC to +750C 


TEMP. MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. UNITS 


INPUT CHARACTERISTICS 
Offset Voltage (Note 3) 

Av. Offset Voltage Drift 
Bias Current 

Offset Current 

Common Mode Range 
Input Resistance 

TRANSFER CHARACTERISTICS 
Large Signal Voltage Gain (Note 4) 


OUTPUT CHARACTERISTICS 

Output Voltage Swing (Note 6) +250C ±10 ±12 

Full ±10 

Unity Gain Bandwidth (Note 6) +250C 1 

Full Power Bandwidth (Note 7) +250C 63 

TRANSIENT RESPONSE 

Rise Time (Note 8) ' +250C 80 

Overshoot (Note 8) +250C 10 

Slew Rate (Note 9) +250C 4 

Settling Time (Note 10) +250C 3.5 

POWER SUPPLY CHARACTERISTICS 

Supply Current (Note n) +25°C 

Power Supply Rejection Ratio (Note 12) Full 80 95 

NOTES: 

1. Absolute maximum ratings are limiting values, applied 
individually, beyond which the serviceability of the 
circuit may be impaired. Functional operability 
under any of these conditions is not necessarily implied. 

2. For supply voltages less than ±15V, the absolute max- 
imum input voltage is equal to the supply voltage. 

3. Rs = 50n. 

4. RL >10Kn, V0 = ±10V. 

5. AV|n=±10V. 

6. RL = 10Ka 



3 

6 


3 

6 


2 

3 


3 

15 

mV 



9 



7.5 



5 



20 

mV 


10 



10 



10 



10 


iuV/oC 


30 

200 


30 

200 


30 

200 


30 

400 

pA 



50 



7 



7 



10 

nA 


5 

100 


5 

100 


5 

100 


5 

200 

pA 



20 



3 



3 



5 

nA 

±10 

±12 


+10 

+12 


+10 

±12 


±10 

±12 


V 


IOI2 



1012 



IOI2 



IOI2 


m 

20K 

25K 


20K 

25K 


20K 

25K 


10K 

25K 


v/v 

lOK 



15K 



15K 



5K 



v/v 

80 

86 


80 

86 


80 

86 


70 

76 


dB 


+250C 

±10 

+12 


±10 

±12 


±10 

±12 


±10 

±12 


V 

Full 

±10 



±10 



±10 



+10 



V 

+25OC 


1 



1 



1 



1 


MHz 

+250C 


63 



63 



63 



63 


KHz 

+250C 


80 



80 



80 



80 


nsec 

+250C 


10 



10 



10 



10 


% 

+250C 


4 



4 



4 



4 


V/m$ 

+250C 


3.5 



3.5 



3.5 



3.5 


/isec 

+250C 



0.4 



0.4 



0.4 



0.5 

mA 

Full 

80 

95 


80 

95 


80 

95 


70 

95 


dB 


7. Rl =10K; Full power bandwidth guaranteed based on 

. SLEW RATE 

slew rate measurement using FPBW = 2 7rVp ~ EAK" ' 

8. V|N = 50mV,CL= 50pF, RL = 10Kn. 

9. V|n = 10V,Cl= 50pF, RL = 10Ka. 

10. Settling time is measured to 0.1% of final value for a 
1 0 volt output step and Ay = -1 . 

11. No load. No signal. 

12. VsuPP = ±5V.D.C.to±15V.D.C. 


DC 

< 

LU 

Z 
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^ HHARRIS 

HA-5064 Series 


Low Power, JFET input 

JULY 1982 Preliminary 

Quad Operational Amplifiers 


FEATURES 

DESCRIPTION 

• LOW INPUT BIAS CURRENT 

loop A 


• LOW POWER DISSIPATION 

24mW/Pkg. 

The HARRIS HA-5064 series JFET input monolithic, quad 
operational amplifiers feature very low power requirements 

• FAST SLEWING 

4V//is 

coupled with excellent AC and DC characteristics. Maximum 

• LOWVIO DRIFT 

IOmV/oC 

power dissipation of 24 mW/package is achieved by using com- 
plementary design, process, and layout techniques. 

• HIGH INPUT IMPEDANCE 

1012J2 


• GOOD CHANNEL SEPARATION 

120dB 

A4V//[ts slew rate coupled with 1MHz gain-bandwidth makes 
these devices most suitable for active filter and signal conditioning 

• POWER SUPPLY RANGE 

±5V TO +20V 

designs. The HA-5064 series is ideally suited for those applica- 
tions demanding low power and high density without comprom- 
ising other performance characteristics. High input impedance 



APPLICATIONS 


and low drift also makes the HA-5064 series useful as instru- 



mentation amplifiers. 

WHERE DENSITY AND POWER REQUIREMENTS 

The HA-5064 is packaged in a 14-pin DIP and is pin compatible 

ARE DEMANDING; 


with most other quad operational amplifiers. The HA-5064-2 

• ACTIVE FILTERS 


is specified for -550C to +1250C operation while the HA-5064 
A-5/HA-5064B-5/HA-5064-5 are specified over the 0*^0 to 

• SIGNAL CONDITIONING 


+ 750 C range. 

• SIGNAL GENERATION 



• INSTRUMENTATION AMPLIFIERS 



PINOUT 

SIMPLIFIED SCHEMATIC 


TOP VIEW 


114 OUT 












SPECIFICATIONS 



ABSOLUTE MAXIMOll RATINGS 



Voitage Between V+ and V- 

40V 


Differential Input Voltage (Note 2) 

+30V 


Output Current (Note 3) 

Continuous 


Internal Power Dissipation (Note 4) 

500mW 


Storage Temperature Range 

-65OCto+150OC 


1 ELECTRICAL CHARACTERISTICS I 


V+= 15VDC;V- = -15VDC 



HA-5064-2 
-550C to+1250C 

HA-5064A-5 

0OCto+75OC 

HA-5064B-5 
QOCto +750C 

— — 

HA-5064-5 
QOCto +750C 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

INPUT CHARACTERISTICS 















Offset Voltage 

+250C 


2 

6 


2 

6 


2 

3 



15 

mV 


Full 



9 



7.5 



5 



20 

mV 

Offset Voltage Average Drift 

, Full 


10 



10 



10 



20 


MV/oC 

Bias Current 

+250C 



200 



200 



200 



400 

pA 


Full 



50 



7 



7 



10 

nA 

Offset Current 

+250C 



100 



100 



100 



200 

pA 


Full 



20 



3 



3 



5 

nA 

Input Resistance 

+250C 


1012 



IOI2 



1012 



IOI2 


n 

Common Mode Range 

Full 

ilo 



±10 



±10 



±10 



V 

TRANSFER CHARACTERISTICS 















Large Signal Voltage Gain (Note 5) 

+250C 

20 K 

25K 


20K 

25K 


20K 

25K 


10K 

25K 


V/V 


Full 

10K 



15K 



15K 



5K 



V/V 

Common Mode Rejection Ratio (Note 6) 

Full 

80 



80 



80 



70 



dB 

Gain Bandwidth 

+250C 


1 



1 



1 



1 


MHz 

Channel Separation (Note 7) 

+250C 


120 



120 



120 



120 


dB 

OUTPUT CHARACTERISTICS 















Output Voltage Swing (Note 8) 

+250C 

+10 

+12 


+10 

+12 


+10 

+12 


+10 

±12 


V 

■ 

Full 

iip 



±10 



±10 



±10 



V 

Output Current (Note 9) 

Full 

ii 



±1 



±1 



±1 



mA 

Full Power Bandwidth (Note 10) 

+250C 


63 



63 



63 



63 


kHz 

Output Resistance (Note 11) 

+250C 


300 



300 



300 



300 


il 

TRANSIENT RESPONSE (Note 12) 















Rise Time (10% TO 90%) 

+250C 


80 



80 



80 



80 


nsec 

Slew Rate 

+250C 

2 

4 


2 

4 


2 

4 


2 

4 


yifisec 

Settling Time (Note 13) 

+250C 


3.5 



3.5 



3.5 



3.5 


psec 

POWER SUPPLY CHARACTERISTICS 



. 












Supply Current 

+250C 



.8 



.8 



■ 

.8 



1 

mA- 

P.S. R. R. (Note 14) 

Full 

80 



80 



80 



20 



dB 
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Harris Semiconductor 


^ HARRIS 

HA-5082 Series 

Preliminary 

JFET input 
Dual Operational Amplifiers 


cc. 

< 

lU 

z 


FEATURES 

• HIGH INPUT IMPEDANCE 

10l2n 

• LOW INPUT BIAS CURRENT 

200pA 

• LOW INPUT OFFSET CURRENT 

lOOpA 

• LOW POWER CONSUMPTION 


TYPICAL SUPPLY CURRENT 

3.5mA 

• HIGH SLEW RATE 

15V//Lts 

• PIN COMPATIBLE WITH LM1458 


• DIRECT REPLACEMENT FOR TL082 


APPLICATIONS 

• ACTIVE FILTERS 


• INSTRUMENTATION AMPLIFIERS 


• AUDIO AMPLIFIERS 


• SIGNAL CONDITIONING 


PINOUT 


DESCRIPTION 


The HARRIS HA-5082 operational amplifiers are a series 
of dual monolithic JFET-input amplifiers featuring low 
input bias and offset currents, high input impedance 
and, high slew rate. In addition to being a direct replace- 
ment for the TL082 series, the HA-5082 series offers im- 
proved performance with an input offset voltage of 2mV, 
a slew rate of 15V//js, and bandwidths of 4MHz. 

This improved performance is a result of the HARRIS 
FET/Bipolar technology and makes the HA-5082 series 
of amplifiers ideally suited for applications in industrial 
control, communication, and computer peripheral equip- 
ment. 

The HA-5082-2 is characterized for operation over the 
full military temperature range of -550C to +1250C. 
The HA-5082A-5, HA-5082B-5 and HA-5082-5 are all 
characterized over the commercial temperature range of 
OOC to + 750 C. 


SIMPLIFIED SCHEMATIC 









ABSOLUTE MAXIMO^I^BATINGS (Note 1) 

Voltage Between V+ and V- Terminals +20V 

Differential Input Voltage ± 40V 

Input Voltage (Note 2) ±15.0V 

Output Short Circuit Duration Indefinite 


ELECTRICAL CHARACTERISTICS 

V+=15V V-=-15V 

Parameters are guaranteed at indicated F 

ambient temperature after warm-up. 


Power Dissipation 
Operating Temperature Range: 
HA-5082-2 
HA-5082-5 

Storage Temperature Range 


eoomw 

-550C<Ta<+1250C 

0OC<Ta<+75OC 

-65OC<Ta<+150OC 


PARAMETER 


INPUT CHARACTERISTICS 


Offset Voltage (Note 3) 

Av. Offset Voltage Drift 
Bias Current 

Offset Current 

Common Mode Range 
Input Resistance 


TRANSFER CHARACTERISTICS 


Large Signal Voltage Gain (Note 4) 


Common Mode Rejection Ratio (Note 51 +250C 

Unity Gain Bandwidth +25eC 


HA-5082-2 

-550Cto+1250C 


TEMP. MJN. TYP. MAX. 


HA-5082A-5 
OOC to 750 c 


MIN. TYP. 




To-99 Derate by 6.75mW/0C above +850C 
Dip Derate by 5.57mW/0C above +650C 


HA-5082B-5 HA-5082-5 

OOC to 750 c OOC to + 750 C 


TYP. MAX. MIN. TYP. MAX. UNITS 


5 15 

20 

10 

30 400 

10 

5 200 


OUTPUT CHARACTERISTICS 


Output Voltage Swing (Note 61 

Output Current (Note 7) 

FuM Power Bandwidth (Note 8) 


TRANSIENT RESPONSE 


Rise Time (Note 9) 
Overshoot (Note 9) 

Slew Rate (Note 10) 
Settling Time (Note 1 1) 


POWER SUPPLY CHARACTERISTICS 
Supply Current (Note 12) 

Power Supply Rejection Ratio (Note 13 ) 


NOT5S: 

1. Absolute maximum ratings are limiting values, applied 
individually, beyond which the serviceability of the 
circuit may be impaired. Functional operability 
under any of these conditions is not necessarily implied. 

2. For supply voltages less than ±15V, the absolute max- 
imum input voltage is equal to the supply voltage. 

3. Rs = 50n. 



4. Rl> 2Ka,V0 = +10V. 

5. AViN = i10V. 

6. Rl= 2Ka 


3.5 5.6 3.5 5.6 3.5 5.6 mA 

80 86 80 86 70 76 dB 


7. VouT = i10V 

8 . Rl = 2K; Full power bandwidth guaranteed based on 

. SLEW RATE 

sIpw ratfi measurement usino FPBW = ' « 'L 

^/'VPEAK' 

9. V|N = 50mV,CL = 100pF, Rl= 2Ka 

10. V|N = 10V,Cl = 100pF. Rl= 2Kn. 

11. Settling time is measured to 0.1% of final value for a 
10 volt output step and Av = -1. 

12. No load, No signal. 

13. VsuPP = 15V.D.C. to ±15 V.D.C. 
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Harris Semiconductor 


Preliminary 


1 FEATURES 

• LDW INPUT BIAS CURRENT 

200pA 

• HIGH SLEW RATE 

15V//is 

• WIDE BANDWIDTH 

4MHz 

• LDW DRIFT 

10/jV/oC 

• HIGH INPUT IMPEDANCE 

ioi2n 

• LDWSUPPLY CURRENT 

7.2mA 

• SUPPLY RANGE 

+5V TD +20V 

1 APPLICATIONS 

• HIGH Q, WIDEBAND FILTERS 


• INTEGRATDRS 


• TDNE DETECTDRS 


• SAMPLE/HDLD CIRCUITS 


• DATA ACDUISITIDN SYSTEMS 


• ABSDLUTE VALUE CIRCUITS 


1 PINOUT 


Section 1 1 for Packaging 

TOP VIEW 





HA-5084 Series 

JFET input 
Quad Operational Amplifiers 


DESCRIPTION 


The Harris HA-5084 is a JFET input, monolithic, quad opera- 
tional amplifier featuring low input bias and offset currents, 
high input impedance, and high slew rate. Manufactured us- 
ing FET/Bipolar technology coupled with advanced layout 
considerations, these devices also feature excellent channel 
separation and offset voltage drift specifications. 

High slew rate (15V/ pi) coupled with excellent input bias 
(30pA) and offset current (3pA) make the HA-5084 ideally 
suited for high speed analog designs such as integrators, fast 
D/A converters, and sample-and-hold circuits. 

The HA-5084 is available in ceramic and plastic 14 pin DIP'S 
and is pin compatible with the LM324, LM348, and MC3403 
quad operational amplifier pinout. 

The HA-5084-2 is specified from -550C to +125^0 while 
the HA-5084-5 operates from O^C to +75^0. 


SIMPLIFIED SCHEMATIC 
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SPECIFICATIONS 


HEir 

ABSOLUTE MAXIMUM RATINGS 



Voltage Between V+ and V- 

40V 


Oifferential Input Voltage (Note 2) 

+40V 


Output Current (Note 3) 

Full Short Circuit Protection 


Internal Power Dissipation (Note 4) 

BOOmW 


Storage Temperature Range 

-65OCto+150OC 


ELECTRICAL CHARACTERISTICS 



V+=15VDC;V- = -15VDC 





KA-5084-2 

-550Cto+1250C 

HA-5084A-5 

OOC to +7 50 c 

HA-5G84B-5 

OOC to + 750 C 

HA-5084-5 

0OCto+75OC 


PARAMETER 

TEMP 

n 

MtIM 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

INPUT CHARACTERISTICS 















Offset Voltage 

+250C 



5 



5 



2 



15 

mV 


Full 



8 



7 



4 



20 

mV 

Offset Voltage Average Drift 

Full 


8.3 



8.3 



8.3 



8.3 


/aV/oC, 

Bias Current 

+250C 



200 



200 



200 



400 

pA 


Full 



50 



8 



4 



10 

nA 

Offset Current 

+250C 



100 



100 



100 



200 

pA 


Full 



20 



4 



2 



5 

nA 

Input Resistance 

+250C 


1012 



1012 



1012 



1012 


n 

Common Mode Range 

Full 

iio 



+10 



iio 



iTO 



V 

TRANSFER CHARACTERISTICS 















Large Signal Voltage Gain (Note 5) 

+250C 

25K 



50K 



50K 



25K 



v/v 

' 

Full 

15K 



25K 



25K 



15K 



v/v 

Common Mode Rejection Ration (Note 6) 

Full 

70 



80 



80 



70 



dB . 

Unity Gain Bandwidth 

+250C 


4 



4 



4 



4 


MHz 

Channel Separation (Note 7) 



-120 



-120 



-120 



-120 


dB 

OUTPUT CHARACTERISTICS 















Output Voltage Swing (NoteS) 

+25oC 

10 



10 



10 



10 



V 


Full 

10 



10 



10 



10 



V 

Output Current (Note 9) 

Full 

i5 



+5 



+5 



±5 



mA 

Full Power Bandwidth (Note 10) 

+250C 


240 



240 



240 



240 


kHz 

Output Resistance (Note 11) 

+250C 


300 



300 



300 



300 


n 

TRANSIENT RESPONSE (Note 12) 















Rise Time 

+25oC 


60 



60 



60 



60 


nsec 

Slew Rate 

+250C 


15 



15 



15 



15 


V/ii sec 

Settling Time (Note 13) 

+250C 


2 



2 



2 



2 


/a sec 

POWER SUPPLY CHARACTERISTICS 















Supply Current 

+250C 


7.2 

11 


7.2 

11 


7.2 

11 


7.2 

12 

mA 

P.S. R. R. (Note 14) 

Full 

80 



80 



80 




70 



dB 
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Harris Semiconductor 




HA-5r00/5105 

Wideband, JFET Input 
Operational Amplifier 


FEATURES 


GENERAL DESCRIPTION 


• LOW INPUT OFFSET VOLTAGE O.BmV 

• LOW OFFSET ORIFT 5juV/0C 

• LOW INPUT BIAS CURRENT 50pA 

• LARGE VOLTAGE GAIN 150KV/V 

• WIDE BANDWIDTH 18MHz 

• HIGH SLEW RATE SV/^sec 

• FAST LARGE SIGNAL SETTLING TIME: I.TjUsec 


APPLICATIONS 


• PRECISION, HIGH SPEED, DATA ACQUISITION 
SYSTEMS 

• PRECISION SIGNAL GENERATION 

• PULSE AMPLIFICATION 


The HA-5100/5105 are monolithic wideband operational amplifiers 
manufactured with FET/Bipolar technologies and dielectric isolation. 
Precision laser trimming of the input stage complements the amplifier 
high frequency capabilities with excellent input characteristics. 

The HA-5100/5105 offer a number of important advantages over 
similar FET input op amps from other manufacturers. In addition to 
superior bandwidth and settling characteristics the Harris devices 
have quite constant slew rate, bandwidth, and settling characteristics 
over the operating range. This provides the user predictable perform- 
ance in applications where settling time, full power bandwidth, closed 
loop bandwidth, or phase shift is critical. The slewing waveform is 
symmetrical to provide reduced distortion. Note also that Harris spe- 
cifies all parameters at ambient (rather than junction) temperature to 
provide the designer meaningful data to predict actual operating per- 
formance. 

Complementing HA-5100/5105's predictable and excellent dynamic 
characteristics are very low input offset voltage, very low input bias 
current, and extremely high input impedance. This ideal combination 
of features make these amplifiers most suitable for precision, high 
speed, data acquisition system designs and for a wide variety of signal 
conditioning applications.* 

* -2 denotes a range of -55^0 to +125^0 and -5 denotes a OOC to 
+ 750 C range. 


PINOUT 


SCHEMATIC DIAGRAM 


Section 1 1 for Packaging 
TOP VIEW 
COMPENSATION 


BALANCE 



V- 


OUT 


BALANCE 


CASE 

CONNECTED 
TO V- 
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SPECIFICATIONS ® 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


\ 

Voltage Between V+ and V- 

40V 


Differential Input Voltage 

+40V 


Peak Output Current 

Full Short Circuit Protection 


Internal Power Dissipation (Note 2) 

510mW 


Storage Temperature Range 

-65OCto+150oC 



ELECTRICAL CHARACTERISTICS 



HA-5100-2 

-550Cto+1250C 

HA-5100-5 

OoCto +750C 

HA-5105-5 

0OCto+75OC 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

INPUT CHARACTERISTICS 












Offset Voltage 

+250C 


0.5 

1.0 


0.5 

1.0 


0.5 

1.5 

mV 


Full 


0.50 

2.0 


0.50 

2.0 


0.75 

3.5 

mV 

Offset Voltage Average Drift 

Full 


5 



10 



15 


juV/oC 

Bias Current 

+250C 


20 

50 


20 

50 


50 

100 

pA 


Full 


5 

10 



10 


10 

20 

nA 

Offset Current 

+250C 


2 

10 


2 

10 


5 

50 

pA 


Full 


2 

5 


2 

5 


5 

10 

nA 

Input Resistance 

+250C 


1012 



IOI2 



IOI2 


n 

Common Mode Range 

Full 

±10 

±11 


±10 

±11 


±10 

±10.5 


V 

TRANSFER CHARACTERISTICS 












Large Signal Voltage Gain (Note 3) 

+250C 

75K 

150K 


75K 

150K 


50K 

100K 


V/V 


Full 

60K 

TOOK 


60K 

100K 


40K 

80 K 


V/V 

Common Mode Rejection Ratio (Note 4) 

Full 

80 

86 


80 

86 


80 

86 


dB 

Gain Bandwidth Product at Ay = 10 

Full 


18 



.18 



18 


MHz 

OUTPUT CHARACTERISTICS 












Output Voltage Swing (Note 5) 

+25° C 

±12 

±13 


±12 

±13 


±11 

±12 


V . 


Full 

±12 

±13 


±12 

±13 


±11 

±12 


V 

Short Circuit Output Current (Note 6) 

Full 

±10 

±15 


±10 

±15 


±8 

±15 


mA 

Full Power Bandwidth (Note 7) 

+250C 

90 

150 


90 

150 


75 

125 


kHz 

Output Resistance (Note 8) 

+250C 


30 



30 



40 



TRANSIENT RESPONSE (Note 9) 












Rise Time 

+250C 


15 

35 


15 

35 


20 


nsec 

Slew Rate 

+250C 

6 

8 


6 

8 


5 

8 


V/jusec 

Settling Time (Note 10) 

+250C 


1.7 



1.7 



2.0 


/Li sec 

POWER SUPPLY CHARACTERISTICS 












Supply Current 

Full 


5 

7 


5 

7 


6 

8 

mA 

P.S.R.R. (Note 11) 

Full 

80 

86 


80 

86 


80 

86 


dB 
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fp 


HA-5110/5115 

Wideband, JFET Input, 
Uncompensated, 
Operational Amplifier 


cc 

< 

m 

z 


FEATURES 

• 

WIDE GAIN BANDWIDTH 

. . 60MHz 

• 

HIGH SLEW RATE 

. . 50V/)US 

• 

SETTLING TIME 

. . . 850ns 

• 

POWER BANDWIDTH 

. 800KHZ 

• 

OFFSET VOLTAGE 

. . 0.5mV 

• 

BIAS CURRENT 

. . . 50pA 

APPLICATIONS 

• 

VIDEO AND RF AMPLIFIERS 


• 

DATA ACQUISITION 


• 

PULSE AMPLIFIERS 


• 

PRECISION SIGNAL GENERATION 


PINOUT 



DESCRIPTION 


HA-5110/5115 are wideband, uncompensated, operational ampli- 
fiers manufactured with FET/Bipolar technologies and dielectric 
isolation. These monolithic amplifiers feature superior high fre- 
quency capabilities further enhanced by precision laser trimming of 
the input stage to provide excellent input characteristics. These 
devices are controlled at closed loop gains greater than 10 without 
compensation. 

With excellent dynamic and input characteristics, HA-5110/5115 
are well suited for many wideband, pulse, and video applications. 
These amplifiers are ideal components for video and RF circuitry 
requiring up to 60MHz gain-bandwidth-product and SOOKHz power 
bandwidth. 50V/jus slew rate and 850ns settling time make these 
devices useful in pulse amplification and data acquisition designs. 
HA-51 10/51 15's 0.5mV offset voltage, lOpA offset current, and 
extremely high impedance coupled with excellent AC parameters 
make thea amplifiers idea! selections for accurate signal condition- 
ing designs. For applications requiring less critical input character- 
istics, HA-5115 is available in untrimmed form. 

HA-5110/5115 are available in metal can (TO-99) packages. Suffix 
-2 denotes a range to -550C to +125^0 and -5 denotes a O^C to 
+ 750 C range. 


SCHEMATIC 





3 ^ 










ABSOLUTE MAXIMUM RATINGS 


Voltage Between V"*" and V" 
Differential Input Voltage 
Peak Output Current 


40V 

+40V 

Full Short Circuit Protection 


Internal Power Dissipation (Note 2) 
Storage Temperature Range 


ELECTRICAL CHARACTERISTICS 

V+= 15VDC; V- = -15VDC 

Parameters are guaranteed at indicated TTT” 

u- ** ♦ HA-5nO-2 

ambient temperature after warm-up. +1250( 


PARAMETER 


INPUT CHARACTERISTICS 


Offset Voltage +250C 

Full 

Offset Voltage Average Drift Full 

Bias Current +250C 

Full 

i Offset Current +25°C 

Full 

Input Resistance +250C 

Common Mode Range Full 


TRANSFER CHARACTERISTICS 


Large Signal Voltage Gain (Note 3) 

Common Mode Rejection Ratio (Note 4) 
Gain Bandwidth Product (Ay = 10) 


OUTPUT CHARACTERISTICS 


Output Voltage Swing (Note 5) 

Output Current (Note 6) 

Full Power Bandwidth (Note 7) 
Output Resistance (Note 8) 


TRANSIENT RESPONSE (Note 9) 


Rise Time (Ay = 10) 
Slew Rate (Ay = 10) 
Settling Time (Note 10) 


POWER SUPPLY CHARACTERISTICS 
Supply Current Full 

Power Supply Rejection Ratio (Note 11) +250C 


NOTES: 

e 

1. Absolute maximum ratings are limiting values, applied individ- 
ually, beyond which the serviceability of the circuit may be 7. 
impaired. Functional operability under any of these conditions 

is not necessarily implied. 

2. Derate at 6.8mW/oC for operation at ambient temperatures 8. 

above + 750 C. g 

3. VouV = ±10V. Rl = 2K 

4. VCM =^10V.D.C. 

5. Rl = 10K 11. 



VoUT = 0V 

Rl = 2K; Full power bandwidth guaranteed, based on slew 
rate measurement using FPBW = 

27rVpEAK 

Output resistance measured under open loop conditions. 

Refer to Test Circuits section of the data sheet. 

Settling Time is measured to 0.1% of final value for a 10 volt 
output step and Ay = -10. 

VSUPP = ±10 V.D.C. to±20 V.O.C. 
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SQ 


HA-5130/5135 

Precision 
Operational Amplifier 



FEATURES 

• LOW OFFSET VOLTAGE 

25juV 

• LOW OFFSET VOLTAGE DRIFT 

0.4jLrV/oc 

• LOW NOISE 

9nV//Hr 

• OPEN LOOP GAIN 

107 

• BANDWIDTH (UNITY GAIN) 

2.5MHz 

• ALL BIPOLAR CONSTRUCTION 


APPLICATIONS 

• HIGH GAIN INSTRUMENTATION 


• PRECISION DATA ACQUISITION 


® PRECISION INTEGRATORS 


• BIOMEDICAL AMPLIFIERS 


• PRECISION THRESHOLD DETECTORS 


PINOUT 


CC 

< 

UJ 

z 







DESCRIPTION 


HA-5130/5135 are precision operational amplifiers manufactured using a 
combination of key technological advancements to provide outstanding 
input characteristics. 

A Super Beta input stage is combined with laser trimming, dielectric isola- 
tion, and matching techniques to produce 25^ V (Max.) input offset volt- 
age and 0.4/iV/oC input offset voltage average drift. Other features en- 
hanced by this process include 9nV (Typ.) Input Noise Voltage, InA 
Input Bias Current, and 140dB Open Loop Gain. 

These features coupled with 120dB CMRR and PSRR make HA-5130/ 
5135 an ideal device for precision DC instrumentation amplifiers. Excel- 
lent input characteristics in conjunction with 2.5MHz bandwidth and 0.8 V //l(S 
slew rate, makes this amplifier extremely useful for precision integrator 
and biomedical amplifier designs. These amplifiers are also well suited for 
precision data acquisition and for accurate threshold detector applications. 

HA-5130/35 is packaged in an 8 pin (TO-99) can aad an 8 lead Cerdip 
and is pin compatible with many existing op amp configurations. 

HA-5130/5135-2 is specified for -55^0 to +1250C operation while 
HA-5130/5135-5 operate from O^C to +750C. 


SCHEMATIC 












SPECIFICATIONS 33 


ABSOLUTE maximum RATINGS (Note 1) 



Ta = +25*K; Unless otherwise stated ^ 

Power Dissipation (Note 2) 

300mW 

Voltage Between V+ and V- Terminals 40.0V 

Operating Temperature Range 


Differential Input Voltage ' ± 15.0V 

HA-5130/5135-2 

- 550 c <ta^ + 1250 C 


HA-5130/5135-5 

0OC<Ta<+75OC 

Output Short Circuit Duration Indefinite 

Storage Temperature Range 

-65OC<Ta<+150OC 


ELECTRICAL CHARAGTERISTICS V+= 15V. V- = -15V 




HA-51 30-2/-5 

HA-51 35-2/-5 


PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

INPUT CHARACTERISTICS 









Offset Voltage 

+250C 


10 

25 


10 

75 

mV 

Full 


50 

60 


50 

130 

fiV 

Average Offset Voltage Drift 

Full 


0.4 

0.6 


0.4 

1.3 

ptV/oC 

Bias Current 

+250C 


+ 1 

+ 2 


+ 1 

+ 4 

nA 


Full 



+ 4 



+ 6 

nA 

Bias Current Average Drift 

Full 


0.02 

0.04 


0.02 

0.04 

nA/oC 

Offset Current 

+250C 



2 



4 

nA 


Full 



4 



5.5 

nA 

Offset Current Average Drift 

Full 


0.02 

0.04 


0.02 

0.04 

nA/oc 

Common Mode Range 

Full 

+ 12 



+ 12 



V 

Differential Input Resistance 

+250C 

20 

30 


20 

30 


Mn 

Input Noise Voltage 

O.IHz to 10Hz (Note 3) 

+250C 



0.6 



0.6 

MVp-p 

nV/v/Hz 

Input Noise Voltage Density (Note 3) 

+250C 







f 0 = 10Hz 



13.0 

18.0 


13.0 

18.0 


f 0 = 100Hz 



10.0 

13.0 


10.0 

13.0 


f 0 = 1000Hz 



9.0 

11.0 


9.0 

11.0 


Input Noise Current (Note 3) 

+250C 


15 

30 


15 

30 

pAp-p 

0.1Hz to lOHz 

Input Noise Current Density (Note 3) 

+250C 




■ 



pA/^yNz 

f0=10Hz 



0.4 

0.8 


0.4 

0.8 

fO = 100Hz 



0.17 

0.23 


0.17 

0.23 


fO = 1000Hz 



0.14 

0.17 


0.14 

0.17 


TRANSFER CHARACTERISTICS 



' 






Large Signal Voltage Gain (Note 4) 

+250C 

120 

140 


120 

140 


dB 

Full 

120 



120 



dB 

Common Mode Rejection Ratio (Note 5) 

Full 

110 

120 


106 

120 


dB 

Closed Loop Bandwidth (AyCL ” ■*'1) 

+250C 

0.6 

2.5 


0.6 

2.5 


MHz 

OUTPUT CHARACTERISTICS 









Output Voltage Swing (Note 6) 

+250C 

+ 10 

+ 12 


+ 10 

+ 12 


V 


Full 

+ 10 



+ 10 



V 

Full Povyer Bandwidth (Note 7) 

+250C 

8 

10 


8 

10 


kHz 

Output Current (Note 8) 

+25°C 

+ 25 

+ 30 


+ 25 

1 + 
CO 

o 


mA 

Output Resistance (Note 9) 

+250C 


45 



45 


n 

TRANSIENT RESPONSE (Note 10) 









Rise Time 

+250C 


340 



340 


ns 

Slew Rate 

+250C 

0.5 

0.8 


0.5 

0.8 


V/jus 

Settling Time (Note 11) 

+250C 


11 



11 


jUS 

POWER SUPPLY CHARACTERISTICS 

Supply Current 

Full 


1.0 

1.3 


1.0 

1.7 

mA 

Power Supply Rejection Ratio (Note 12) 

Full 

100 

130 


94 



130 


dB 


NOTES: 

1. Absolute maximum ratings are limiting values, applied individually 
beyond which the serviceability of the circuit may be impaired. 
Functional operability under any of these conditions is not 
necessarily implied. 

2. Derate at 6.8mW/0C for operation at ambient temp.'s above +750C. 

3. Not tested. 90% of units meet or exceed these specifications. 

4. VouT = - 10V; Rl = 2k. Gain dB = 20 log^g Average 

••• 120dB = lOOOV/mV 
140dB = lO.OOOV/mV 

5. Vcm=±10VDC 

6. Rl = 600S2 


7. R[. = 2k; Full power bandwidth guaranteed based on slew rate 
measurement using FPBW = RATE 

Ztt Vpeak 

8. VouT=10V 

9. Output resistance measured under open loop conditions 
{f = 100Hz) 

10. Refer to test circuits section of the data sheet. 

11. Settling time is measured to 0.1% of final value fora 10V output 
step and Av = -1. 

12. VsuPP = ±5VDCto + 20VDC. 
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HA-5141/42/44 

Ultra-Low Power 
Operational Amplifier 


FEATURES 

• LOWSUPPLY CURRENT 

60mA 

• WIDE OPERATING VOLTAGE RANGE 

2V to 30V 

• SINGLE SUPPLY OPERATION 


• HIGH SLEW RATE 

1.5V//JS 

• HIGH GAIN 

100K V/V 

• AVAILABLE IN SINGLES, DUALS AND QUADS 

APPLICATIONS 

• PORTABLE INSTRUMENTS 


• METER AMPLIFIERS 


• TELEPHONE HEADSETS 


• MICROPHONE AMPLIFIERS 


• INSTRUMENTATION 



DESCRIPTION 


The HA-5141/42/44 ultra-low power operational amplifiers provide 
AC and DC performance characteristics similar to or better than 
most general purpose amplifiers while only drawing 1/30 of the 
supply current of most general purpose amplifiers. These amp- 
lifiers are well suited to applications which require low power 
dissipation and good electrical characteristics. 

The HA-5141/42/44 provides accurate signal processing by virtue 
of its low input offset voltage ( 0.5mV), low input bias current 
(50nA), high open loop gain (100KV/V) and low noise, for low 
power operational amplifiers (20nVj^/H7). These characteristics 
coupled with I.SV/jus slew rate and 400KHz bandwidth make 
the HA-5141/42/44 ideal for use in low power instrumentation, 
audio amplifier and active filter designs. The wide range of supply 
voltages (2V to 30V) also allow these amplifiers to be very use- 
ful in low voltage battery powered equipment. 

These amplifiers are available in singles (HA-5141, can or minidip), 
duals (HA-5142, can or minidip) or quads (HA-5144, 14 pin dip) 
with industry standard pinouts which allow the HA-51 4 1/42/44 's 
to be interchangeable with most other operational amplifiers. 


PINOUTS 










Cpcp!Pi/*A-riniuc 
orcoiriuM 1 luiwtf 

ABSOLUTE MAXIMUM RATINGS 




Voltage Between V+ and V- Terminals 

40V 

Operating Temperature Range 

0°C<Ta<+75OC 

Differential Input Voltage 

±7V 


-550C<Ta<+1250C 

Output Current 

S/C Protected 

Storage Temperature Range 

-65O<Ta<+150OC 

Internal Power Dissipation 

BOOmW 




ELECTRICAL CHARACTERISTICS v+ = +5V 


PARAMETER 

INPUT CHARACTERISTICS 
Offset Voltage 

Bias Current 

Offset Current 

Common Mode Range 

TRANSFER CHARACTERISTICS 
Large Signal Voltage Gain 
(Note 1) 

Common Mode Rejection 

OUTPUT CHARACTERISTICS 
Output Voltage Swing 
(Note 1) 

TRANSIENT RES>ON^ 

Slew Rate 
(Notes 1,2,3) 

P OWER SUPPLY CHARACTERISTICS 
Supply Current (per Amplifier) 

Power Supply Rejection 
Ratio 

NOTES; 

1. BL = 50K 

2. CL = 50pf 

3. VIN = +3V Pulse 


HA-5141/42/44A 


HA-5141/42/44 


MIN 

TYP 

MAX 

i MIN 

TYP 


0.5 

1 6 


' 

0.7 



8 




45 

75 


45 

1 


100 




0.3 

10 


0.3 



15 



0 to 4 

. 


0 to 3 


50 

100 


20 

100 

30 



15 


80 

105 


77 

105 

1 

0 to 4 



0 to 3 


1 

1 c 

1 .<.1 


0.5 

1 

1 

45 

65 


50 



75 



80 

105 

1 

77 

! 

105 



DC 

< 

UJ 

z 
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FEATURES 


• WIDE GAIN BANDWIDTH 

100MHz 

• HIGH SLEW RATE 

120V/PS 

• SETTLING TIME (0.2%) 

280ns 

• POWER BANDWIDTH 

1000kHz 

• OFFSET VOLTAGE 

1.0m V 

• BIAS CURRENT 

20pA 

APPLICATIONS 

• VIDEO AND RF AMPLIFIERS 


• DATA ACQUISITION 


• PULSE AMPLIFIERS 


• PRECISION SIGNAL GENERATION 


PINOUT 






HA- 5160/5162 

Wideband, JFET Input, 
High Slew Rate, Uncompensated, 
Operational Amplifier 


DESCRIPTION 


The HA-5160/5162 is a wideband, uncompensated, operational amplifier 
manufactured with FET/Bipolar technologies and dielectric isolation. This 
monolithic amplifier features superior high frequency capabilities further 
enhanced by precision laser trimming of the input stage to provide excel- 
ent input characteristics. This device has excellent phase margin at a closed 
loop gain of 10 without external compensation. 

The HA-5160/5162 offers a number of important advantages over similar 
FET input op amps from other manufacturers. In addition to superior 
bandwidth and settling characteristics, the HARRIS devices have nearly 
constant slew rate, bandwidth, and settling characteristics over the operating 
temperature range. This provides the user predictable performance in 
applications where settling time, full power bandwidth, closed loop band- 
width, or phase shift is critical. Note also that HARRIS specified all para- 
meters at ambient (rather than junction) temperature to provide the designer 
meaningful data to predict actual operating performance. 

Complementing the HA-5160/5162's predictable and excellent dynamic 
characteristics are very low input offset voltage, very low input bias current, 
and extremely high input impedance. This ideal combination of features make 
these amplifiers most suitable for precision, high speed, data acquisition 
system designs and for a wide variety of signal conditioning applications.* 
The HA-5160 provides excellent performance for applications which require 
both precision and high speed perfornance. The HA-5162 meets or exceeds 
the performance specifications of National's hybrid op amp, the LH0062. 

* -2 denotes a range of -55°C to +1250C and -5 denotes a O^C to +750C 
range. 


SCHEMATIC 















ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- 
Oifferential Input Voltage 
Peak Output Current 
Internal Power Dissipation (Note 2) 
Storage Temperature Range 


ELECTRICAL CHARACTERISTICS V+ = +15V, V-= -15V 


PARAMETER 


INPUT CHARACTERISTICS 


Offset Voltage 


Offset Voltage Average Drift 


Offset Current 

Input Resistance 
Common Mode Range 


TRANSFER CHARACTERISTICS 


Large Signal Voltage Gain (Note 3) 

Common Mode Rejection Ratio (Note 4) 
Gain Bandwidth Product (Ay = 10) 


OUTPUT CHARACTERISTICS 


Output Voltage Swing (Note 5) 

Output Current (Note 6) 

Full Power Bandwidth (Note 7) 
Output Resistance (Note 8) 


TRANSIENT RESPONSE (Note 9) 


Rise Time (A\/ = 10) 
Slew Rate {Ay = 10) 
Settling Time (Note 10) 


POWER SUPPLY CHARACTERISTICS 


Supply Current 

Power Supply Rejection Ratio (Note 11) 
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HARRIS 


HA-5170 

Precision JFET Input 
Operational Amplifier 


FEATURES 


DESCRIPTION 


• LOW OFFSET VOLTAGE 100/uV 

• LOW OFFSET VOLTAGE DRIFT IpM/OQ 

• LOW NOISE IOoV/n/Hz 

• HIGH OPEN LOOP GAIN BOOK V/V 

• WIDE BANDWIDTH 5MHz 


The Harris HA-5170 is a precision, JFET input, operational amplifier 
which features low noise, low offset voltage and low offset voltage drift. 
Constructed using FET/Bipolar technology, the Harris Dielectric Isolation 
(01) process, and laser trimming this amplifier offers Jow input bias and 
offset currents. This operational amplifier design also completely elimin- 
ates the troublesome errors due to warm-up drift. 


APPLICATIONS 

• HIGH GAIN INSTRUMENTATION AMPLIFIERS 

• PRECISlOfg DATA ACQUISITION 

• PRECISION INTEGRATORS 

• PRECISION THRESHOLD DETECTORS 


Complementing these excellent input characteristics are dynamic perfor- 
mance characteristics never before available from precision operational 
amplifiers. An 8V/|i s slew rate and 5MHz bandwidth allow the designer 
to extend precision instrumentation applications in both speed and band- 
width. These characteristics make the HA-5170 well suited for precision 
integrator amplifier designs. 

The superior input characteristics also make the HA-5170 ideally suited 
for transducer signal amplifiers, precision voltage followers and precision 
data acquisition systems. 


PINOUT 


Packaged in an 8-pin (TO-99) can or an 8 lead Minidip, the HA-5170 
is pin compatible with most existing op amp configurations. 


Section 11 for Packaging 


SCHEMATIC 


TOP VIEW 



BALANCE ^ 
IN+ ^ 


1 8 ]n/C 

2 7 J v+ 

3 6 ] OUT 

4 5 ^ BALANCE 
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ABSOLUTE MAXIMUM RATINGS 

(Note 1 ) 



Ta = +250C Unless otherwise stated 


Power Dissipation (Note 2 ) 

675 mW 

Voltage Between V+ and V-Terminals 

44 .QV 

Operating Temperature Range 


Differential Input Voltage 

± 30 . 0 V 

HA- 5170-2 

- 550 C<Ta<+ 1250 C 



HA- 5170-5 

0 °C<Ta<+ 75 OC 

Output Short Circuit Duration 

Indefinite 

Storage Temperature Range 

- 65 OC<Ta<+ 150 OC 


SPECIFICATIONS 


33 


ELECTRICAL CHARACTERISTICS V+= 15 V, V- = -i 5 V 




HA-6170-2 

HA-5170-5 


PARAMETER 

TEMP. 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

INPUT CHARACTERISTICS 









Offset Voltage 

+250C 


0.1 

0.3 


0.1 

0.3 

mV 


Full 



0.5 



0.5 

mV 

Average Offset Voltage Drift (Note 3) 

Full 


2 

5 


2 

5 

mV/oC 

Bias Current 

+250C 


20 

100 


20 

100 

pA 


Full 


3 

30 


0.1 

2 

nA 

Bias Current Average Drift 

Full 


3 



3 


pA/oC 

Offset Current 

+250C 


3 

30 


3 

60 

pA 


Full 



5 



0.1 

nA 

Offset Current Average Drift 

Fuit 


0.3 



0 3 


pA/oC 

Common Mode Range 

Full 

+10 

+15.1 


+10 

+15.1 


V 




-12 



-12 



Differential Input Resistance 

+250C 


6x IOIO 



6 x IOIO 


il 

Input Capacitance 

+250C 


12 



12 


pF 

Input Noise Voltage 0.1Hz to 10Hz (Note 3) 

+250C 


0.5 

5 


0.5 

5 

f'Vp-p 

Input Noise Voltage Density (Note 3) 

+250C 








f0=10Hz 



20 

150 


20 

150 

nV/7FTz 

f 0 = 100Hz 



12 

50 


12 

50 

nV/^ 

f 0 = 1000Hz 



10 

25 


10 

25 

nV/y/Hz 

Input Noise Current Density (Note 3) 

+250C 








fb=10Hz 



.05 



.05 


pA/7Hz 

fO = 100Hz 



.01 



.01 


pA/./Hz 

fQ = 1000Hz 



.01 



.01 


pA/v4n 

TRANSFER CHARACTERISTICS 









Large Signal Voltage Gain (Note 4) 

+260C 

300K 

600K 


300K 

600K 


v/v 


Full 

200K 



250K 



\JN 

Common Mode Rejection Ratio (Note 5) 

Full 

85 

100 


90 

100 


dB 

Closed Loop Bandwidth (AyCL = ‘•'ll 

+250C 

4 

8 


4 

8 


MHz 

OUTPUT CHARACTERISTICS 









Output Voltage Swing (Note 6) 

+250C 

+10 

+12 


+10 

+12 


V 

Full Power Bandwidth (Note 7) 

+250C 

80 

120 


80 

120 


kHz 

Output Current (Note 8) 

+250C 

+10 



+10 



mA 

Output Resistance (Note 9) 

+250C 


45 



45 


n 

TRANSIENT RESPONSE 









Rise Time 

+25fiC 


45 

100 


45 

100 

ns 

Slew Rate 

+250C 

5 

8 


5 

8 


Vlfii 

Settling Time (Note 10) 

+250C 


1 



1 


/US 

POWER SUPPLY CHARACTERISTICS 









Supply Current 

Full 


1.9 

2.5 


1.9 

2.5 

mA 

Power Supply Rejection Ratio (Note 11) 

Full 

86 

105 


90 

105 


dB 


NOTES: 

1. Absolute maxiinum ratings are limiting values, applied 
individually beyond which the serviceability of the circuit 
may be impaired. Functional operability under any of 
these conditions is not necessarily implied. 

2. Derate at 6.8 mW/°C for operation at ambient temper- 
atures above +75‘’C. 

3. Parameter is not 100% tested. 90% of all units meet 
or exceed these specifications. 

4. VouT = ±10V;RL = 2k. 

5. VcM = ±10VO. C. 

6. Rl= 2 ltn. 


7. Ri, = 2k; Full power bandwidth guaranteed based on 
SLEW RATE 


slew rate measurement usmg FPBW =- 


8. VouT= 10V. 


zttvpeak 


9. Output resistance measured under open loop conditions 
(f = 100Hz). 

10. Settling time is measured to 0.1% of final value for a 10V 
output step and Ay = -1. 

11. VsuPP = «VO. C.tot20VO.C. 
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Preliminary 


HA-51 80/51 80A 

Low Bias Current, Low Power 
JFET Input Operational Amplilier 


FEATURES 


• ULTRA LOW BIAS CURRENT 250fA 

• LOW POWER SUPPLY CURRENT 0.8mA 

• LOW OFFSET VOLTAGE 0.5mV(max.) 


QC 

< 

111 

Z 


BANDWIDTH 


• SLEW RATE 


APPLICATIONS 


• ELECTROMETER AMPLIFIER DESIGNS 


PHOTO CURRENT DETECTORS 


• PRECISION LONG-TERM INTEGRATORS 


LOW DRIFT SAMPLE & HOLD CIRCUITS 


VERY HIGH IMPEDANCE BUFFERS 


HIGH IMPEDANCE BIOLOGICAL MICRO PROBES 


7V//US 


PINOUT 



DESCRIPTION 


The HARRIS HA-5180/5180A is an ultra low input bias current. JFET 
input, monolithic operational amplifier which also features low power, 
low offset voltage and excellent AC characteristics. Employing 
FET/Bipolar construction coupled with dielectric isolation this 
operational amplifier offers the lowest input bias currents (250fA 
typ.) available in any monolithic operational amplifier. The HA-’ 
5180/5180A has another unique feature in which the offset bias 
current may be nulled by externally adjusting the offset voltage. For 
applications which require precision performance the HA-51 80A of- 
fers an input offset voltage of 0.5 mV (max) while the HA-5180 offers 
3 mV (max.) 

The HA-5180/51 80A also offers excellent AC performance not 
previously available in similar hybrid or monolithic op amp designs. 
The 2 MHz bandwidth and 7V/ps slew rate of the HA-5180/5180A 
extends the bandwidth and speed for applications such as very low 
drift sample and hold amplifiers and photo-current detectors. Other 
applications include use in electrometer designs, pH/Ion sensitive 
electrodes, low current oxygen sensors, long term precision in- 
tegrators and very high impedance buffer measurement designs. 

The HA-5180/5180A is packaged in an 8-pin (TO-99) can and an 8- 
lead cerdip and is pin compatible with most existing op amp con- 
figurations. The case of the TO-99 package is internally connected to 
pin 8 so that it may be connected to the same potential as the input. 
This feature helps minimize stray leakage to the case, helps shield 
the amplifier from external noise and reduces common mode input 
capacitance. . 


SCHEMATIC 
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SPECIFICATIONS 


ABSOLUTE MAXIMUM RATINGS 

T/^=+25°C Unless otherwise stated 

(Note1) 

Power Dissipation (Note 2) 

300mW 

Voltage Between V+ and V- Terminals 

40.0V 

Operating Temperature Range 


Differential Input Voltage 

±40V 

HA-5180/5180A-2 

-55°C^;^<+125°C 

Output Short Circuit Duration 

Indefinite 

HA-5180/5180A-5 

Storage Temperature Range 

0°C<T^ <+ 75°C 
-65°C<T/^<+150°C 


ELECTRICAL RATINGS 





5180A-2 

5180A-5 



PARAMETER 

TEMP. 

MIN 


MAX 

MIN 


MAX 

UNITS 

INPUT CHARACTERISTICS 









Offset Voltage 










±25°C 


0.1 

0.5 


0.1 

0.5 

mV 


Full 



1 



1 

rtiV 

Average Offset Voltage Drift 

Full 


. 5 



5 


)UV/°C 

Bias Current (Note 3) 

±25'’C 


250 

1000 


250 

1000 

fA 


Full 


100 

500 


6 

30 

pA 

Offset Current (Note 3) 

±25°C 


30 

200 


30 

200 

fA 


Full 


6 

30 


1 

5 

pA 

Common Mode Range 

Full 

±10 

±12 


±10 

±12 


V 

Differential Input Resistance 

±25°C 


10'' 



10" 


n 

Input Noise Voltage (f:=lkHz) 

±25°C 


70 



70 


ny/JHz 

Input Noise Current (1 = 1 kHz) 

±25°C 


0.01 



0.01 


qQqIIIH 


TRANSFER CHARACTERISTICS 


Large Signal Voltage Gain (Note 4) 

Common Mode Rejection Ratio (Note 5) 
Closed Loop Bandwidth (A^q^ = + 1 ) 


OUTPUT CHARACTERISTICS 


Output Voltage Swing (Note 5) 

Full Power Bandwidth (Note 7) 
Output Current (Note 8) 

Output Resistance (Note 9) 


TRANSIENT RESPONSE 


Rise Time 
Slew Rate 

Settling Time (Note 10) 


POWER SUPPLY CHARACTERlSTiCS 


Supply Current 

Power Supply Rejection Ratio (Note it) 


+ 25°C 200k 1M 

Full 150k 
Full 90 no 

+ 25°C 2 


±10 ±12 
±10 

110 

±10 ±15 

25 





mm 







cc 

< 

LU 

z 
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SPECIFICATIONS (Continued) 


03 

ELECTRICAL RATINGS V+ = 15 V, V- = - 15 V 


PARAMETER 

TEMP 

MIN 

5180A-2 

TYP 

MAX 

MIN 

5180A-5 

TYP 

MAX 

UNITS 

INPUT CHARACTERISTICS 









' Offset Voltage 

-i-25°C 


1 

3 


1 

3 

mV 


Full 



4 



4 

mV 









mV 









mV 

Average Offset Voltage Drift 

Full 


5 



5 


PV/°C 

Bias Current (Note 3) 

+ 25'>C 


250 

1000 


250 

1000 

fA 


Full 


100 

500 


6 

30 

pA 

Offset Current (Note 3) 

+ 25°C 


30 

-200 


30 

200 

fA 


Full 


6 

30 


1 

5 

pA 

Common Mode Range 

Full 

±10 

±12 


±10 

±12 


V 

Differential Input Resistance 

-i-25°C 


10" 



10" 


n 

Input Noise Voltage (f = ikHz) 

-i-25°C 


70 



70 


nV/VHz” 

Input Noise Current (f = 1kHz) 

-t-25°C 


0.01 



0.01 


pA/VHz 

TRANSFER CHARACTERISTICS 









Large Signal Voltage Gam (Note 4) 

-l25°C 

200k 

1M 


200k 

1M 


V/V 


Full 

150k 



150k 



V/V 

Common Mode Rejection Ratio (Note 5) 

Full 

90 

110 


90 

110 


dB 

Closed Loop Bandwidth (Ayyy = -i- 1 ) 

-i-25°C 


2 



2 


MHz 

OUTPUT CHARACTERISTICS 









Output Voltage Swing (Note 6) 

+ 25°C 

±10 

±12 


±10 

±12 


V 


Full 

±10 



±10 



V 

Full Power Bandwidth (Note 7) 

+ 2b°C 


110 



110 


kHz 

Output Current (Note 8) 

+ 2b°C 

±10 

±15 


±10 

±15 


mA 

Output Resistance (Note 9) 

+ 2b°C 


25 



25 


n 

TRANSIENT RESPONSE 









Rise Time 

+ 2b°C 


75 



75 


ns 

Slew Rate 

+ 2b°C 

4 

7 


4 

7 


V//US 

Settling Time (Note 10) 

+ 2b°C 


2 



2 


/us 

POWER SUPPLY CHARACTERISTICS 









Supply Current 

Full 


0.7 

1 


0.8 

1 

mA 

Power Supply Rejection Ratio (Note 11) 

Full 

85 

105 


85 

105 


dB 



NOTES: 

1. Absolute maximum ratings are limiting values, applied individually 
beyond which the serviceability of the circuit may be impaired. Fun- 
ctional operability under any of these conditions is not necessarily 
implied. 

2. Deraie at 6.9 mW/°C for operation at ambient temperatures above 
-i-75°C. 

3. This parameter is guaranteed by design and is not 100% tested. 

4. Vqjj=± 10V: R^_ = 2k. GaindB = 20 log ^qAv. 

5. Vcm = ±10VD.C. 

6. R| = 2k 


7. Rl = 2k; Full power bandwidth guaranteed based on slew rate 
measurement using FPBW = SLEW RATE 

8. Vq(jj = ± lOV. 

9 Output resistance measured under open loop conditions (f = lOOHi) 

10. Settling time is measured to 0.1% of final value for a 10V output 
step and Ay = - 1. 

11. Vgypp = -r 5VD C.fo ±20VD.C. 
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FEATURES 

• FAST SETTLING TIME 

70ns 

• VERY HIGH SLEW RATE 

200V/iUs 

• WIDE GAIN-BANDWIDTH 

150MHz 

• PDWER BANDWIDTH 

6.5MHz 

• LDWDFFSETVDLTAGE 

5mV 

• INPUT VDLTAGENDISE 

15nV/V^ 

• MDNDLITHICBIPDLARCDNSTRUCTIDN 


applications 

• FAST, PRECISE D/A CDNVERTERS 


• HIGH SPEED SAMPLE-HDLD CIRCUITS 


• PULSEANDVIDED AMPLIFIERS 


• WIDEBAND AMPLIFIERS 


• REPLACE CDSTLY HYBRIDS 


SCHEMATIC 


mmm 



GENERAL DESCRIPTION 


HA-5190/5195 are monolithic operational amplifiers featuring 
an ultimate combination of speed, precision, and bandwidth. 
Employing monolithic bipolar construction coupled with di- 
electric isolation, these devices are capable of delivering an un- 
paralleled 200V/;; s slew rate with a settling time of 70ns (0.1%, 
5V output step). These truly differential amplifiers are designed 
to operate at gains >5 without the need for external compensa- 
tion. Other outstanding HA-5190/5195 features are 150MHz 
gain-bandwidth-product and 6.5l\/IHz full power bandwidth. In 
addition to these dynamic characteristics, these amplifiers also 
have excellent input characteristics such as 5mV offset voltage 
and 15nV input voltage noise (at 1kHz). 

With 200V/ JUS slew rate and 70ns settling time, these devices 
make ideal output amplifiers for accurate, high speed D/A con- 
verters or the main components in high speed sample/hold cir- 
cuits. 150MHz gain-bandwidth-product, 6.5MHz power band- 
width, and 5mV offset voltage make HA-5190/5195 ideally 
suited for a variety of pulse and wideband video amplifier appli- 
cations. 

At temperatures above +750C, a heat sink is required for HA- 
5190. (See note 2). HA-5190 is specified over the -550C to 
+I 250 C range while HA-5195 is specified from O^C to +75^0. 
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SPECIFICATIONS 




ABSOLUTE MAXIMUM RATINGS (Note 1) 



Voltage between V+ and V- Terminals 

35V 


Differential Input Voltage 

6V 


Output Current 

50mA (Peak) 


Internal Power Dissipation (Note 2) 

870mW (Cerdip); 1W (TO-S) Free Air 


Operating Temperature Range: (HA-5190) 

-550C<Ta<+1250C 

- 

{HA-5195) 

0OC<Ta<+75OC 


Storage Temperature Range 

-65oC<Ta<+150oC 



ELECTRICAL CHARACTERISTICS VsupPLY =-15 Volts; Rl= IK ohms, unless otherwise specified. 



HA-5190 
-550C to+1250C 

HA-5195 

OOC to+75oC 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

INPUT CHARACTERISTICS 









Offset Voltage 

+250C 


3.0 

5.0 


3.0 

6 

mV 


FULL 



10.0 



10.0 

mV 

Average Offset Voltage Drift 

FULL 


20 



20 


jiV/oC 

Bias Current 

+250C 


5 

15 


5 

15 

/uA 


FULL 



20 



20 

ma 

Offset Current 

+250C 


1 

4 


1 

4 

ma 


FULL 



6 



6 

juA 

Input Resistance 

+250C 


10 



10 


Kohms 

Input Capacitance 

+250C 


1.0 



1.0 


pF 

Common Mode Range 

FULL 

±5 



^5 



V 

Input Noise Voltage (f = 1kHz, Rg = OO 

+250C 


15 



15 


nV/yRz 

TRANSFER CHARACTERISTICS 









Large Signal Voltage Gain (Note 3) 

+250C 

15K 

30K 


10K 

30K 


V/V 


FULL 

5K 



5K 



V/V 

Common-Mode Rejection Ratio (Note 4) 

FULL 

74 



74 



dB 

Gain-Bandwidth-Product (Notes 5 & 6) 

+250C 


150 



150 


MHz 

OUTPUT CHARACTERISTICS 









Output Voltage Swing (Note 3) 

FULL 

±5 

±8 


±5 

±8 


V 

Output Current (Note 3) 

+250C 

25 

30 


25 

30 


mA 

Output Resistance 

+250C 


30 



30 


Ohms 

Full Power Bandwidth (Note 3 & 7) 

+250C 

5 

6.5 


5 

6.5 


MHz 

TRANSIENT RESPONSE (Note 8) 









Rise Time 

+250C 


13 

18 


13 

18 

ns 

Overshoot 

+250C 


8 



8 


% 

Slew Rate 

+250C 

160 

200 


160 

200 


V/jus 

Settling Time: 









, 5V Step to 0.1% 

+250C 


70 



70 


ns 

5V Step to 0.01% 

+250C 


100 



100 


ns 

2.5V Step to 0.1% 

+250C 


50 



50 


ns 

2.5V Step to 0.01% 

+250C 


80 



80 


ns 

POWER REQUIREMENTS 









Supply Current 

FULL 


19 

28 


19 

28 

mA 

Power Supply Rejection Ratio (Note 9) 

FULL 

70 

90 




70 

90 


dB 
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FEATURES 

• FAST RESPONSE TIME 130ns 

• LOW OFFSET VOLTAGE 2.0mV 

« LOW OFFSET CURRENT lOnA 

• SINGLE OR DUAL-VOLTAGE SUPPLY 

OPERATION 

• SELECTABLE OUTPUT LOGIC LEVELS 

• ACTIVE PULL-UP/PULL-DOWN OUTPUT 

CIRCUIT -NO EXTERNAL RESISTORS 
REQUIRED 

APPLICATIONS 


• THRESHOLD DETECTOR 

• ZERO-CROSSING DETECTOR 

• WINDOW DETECTOR 

• ANALOG INTERFACES FOR MICROPROCESSORS 

• HIGH STABILltY OSCILLATORS 

• LOGIC SYSTEM INTERFACES 


PINOUT 


HA-4900/02 /05 

Precision Quad Comparator 


DESCRIPT/OM 


The HA-4900 series are monolithic, quad, precision compar- 
ators offering fast response time, low offset voltage, low 
offset current, and virtually no channel-to-channel crosstalk 
for applications requiring accurate, high speed, signal level 
detection. These comparators can sense signals at ground 
level while being operated from either a single +5 volt supply 
(digital systems) or from dual supplies (analog networks) up 
to +15 volts. The .H.A-4900 series contains a unique current 
driven output stage which can be connected to logic system 
supplies (VLQgic+ and V Logic-) to make the output levels 
directly compatible (no external components needed) with 
any standard logic or special system logic levels. In com- 
bination analog/digital systems, the design employed in the 
HA-4900 series input and output stages prevents trouble- 
some ground coupling of signals between analog and digital 
portions of the system. 

These comparators' combination of features makes them 
ideal components for signal detection and processing in data 
acquisition systems, test equipment, and microprocessor/ 
analog signal interface networks. 

All devices are available in 16 pin dual-in-line ceramic pack- 
ages. The HA-4900/4902-2 operates from -550C to +1250C 
and the HA-4905-5 operates over aO^C to + 750 C temp- 
erature range. 


SCHEMATIC 
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ABSOLUTE MAXIMUM RATINGS (Note 1) 

Voltage Between V+ and V- 

33V 

Voltage Between V Logic W and VLogic(-) 

18V 

Differential Input Voltage 

+15V 

Peak Output Current 

+50mA 

Internal Power Dissipation (Note 7, 8) 

880mW 

Storage Temperature Range 

-65oC<Ta<150OC 


SPECIFICATIONS 




ELECTRICAL CHARACTERISTICS V+ = +15.0V, V- = -15.0V, VLogic(+) = 5.0V, VugicM = GND. 


PARAMETER 

TEMP 

HA-4900-2 
-550C to+1250C 

HA-4902-2 
- 550 c tp+1250C 

HA-4905-5 

OOC to + 750 C 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

INPUT CHARACTERISTICS 












Offset Voltage (Note 2) 

250C 


2 

3 


2 

5 


4 

7.5 

mV 


Full 



4 



8 



10 

mV 

Offset Current 

250C 


10 

25 


10 

35 


25 

50 

nA 


Full 



35 



35 



70 

nA 

Bias Current (Note 3) 

250C 


50 

75 


50 

150 


100 

150 

nA 


Full 



150 



200 



300 

nA 

Input Sensitivity (Note 4) 

250C 



Vio +.3 



Vio +.5 



Vio +.5 

mV 


Full 



Vio +.4 



Vio +.6 



Vio +.7 

mV 

Common Mode Range 

Full 

V- 


V+-2.4 

V- 


V++2.4 

V- 


V++2.4 

V 

TRANSFER CHARACTERISTICS 












Large Signal Voltage Gain 

250C 


400K 



400K 



400K 


V/V 

Response Time (Tp^O) (Note 5) 

250C 


130 

200 


130 

200 


130 

200 

ns 

Response Time (Tp^l) (Note 5) 

250C 


180 

215 


180 

215 


180 

215 

ns 

OUTPUT CHARACTERISITICS 












Output Voltage Level 












Logic "Low State" (VqlI (Note 6) 

Full 


0.2 

0.4 


0.2 

0.4 


0.2 

0.4 

V 

Logic "High State" (Vqh) (Note 6) 

Full 

3.5 

4.2 


3.5 

4.2 


3.5 

4.2 


V 

Output Current 












■Sink 

Full 

3.0 



3.0 



3.0 



mA 

■Source 

Full 

3.0 



3.0 



3.0 



mA 

POWER SUPPLY CHARACTERISTICS 












Supply Current, Ips (+) 

250C 


6.5 

20 


6.5 

20 


7 

20 

mA 

Supply Current , Ips (-) 

250C 


4 

8 


4 

8 


5 

8 

mA 

Supply Current, Ips (Logic) 

250C 


2.0 

4 


2.0 

4 


2.0 

4 

mA 

Supply Voltage Range 












V Logic W (Note 7) 

Full 

0 


+15.0 

0 


+15.0 

0 


+15.0 

V 

^Logic (Note 7) 

Full 

-15.0 


0 

-15.0 


0 

-15.0 


0 

V 
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Preliminary 


HA-510Z/t)4/IZ/l4 

Low Noise High 
Performance 
Operational Amplifiers 


FEATURES 

• LOW NOISE 

4.3 nVA/lHF 

• WIDE BANDWIDTH 

8MHz(COMP.) 
60MHz (UNCOMP.) 

• HIGH SLEW RATE 

3V//is (COMP.) 
20V//XS (UNCOMP.) 

• LOW OFFSET VOLTAGE 

2mV 

• SINGLE SUPPLY OPERATION 


• AVAILABLE IN DUALS OR QUADS 


APPLICATIONS 

• HIGH Q, ACTIVE FILTERS 


• AUDIO AMPLIFIERS 


• INSTRUMENTATION AMPLIFIERS 


• INTEGRATORS 


• SIGNAL GENERATORS 



DESCRIPTION 


Low noise and high performance are key words describing 
HA-5102/04/12/14. These general purpose amplifiers offer 
an array of dynamic specifications ranging from 3V//is slew 
rate and 8MHz bandwidth (5102/04) to 20V//is slew rate and 
60MHz gain-bandwidth-product (HA-5112/14). Complement- 
ing these outstanding parameters is a very low noise specification 
of4.3nV/>/Hzat1KHz. 

Fabricated using the Harris standard high frequency process, 
these operational amplifiers also offer excellent input spec- 
ifications such as 2.0mV offset voltage and 30nA offset current. 
Complementing these specifications are 108dB open loop gain 
and 108dB channel separation. Consuming a very modest 
amount of power (90mW/package for duals and 150mW/pack- 
age for quads), HA-5102/04/12/14 also provide the flexibility 
of operating from a single +5V supply. 

This impressive combination of features make this series of 
amplifiers ideally suited for designs ranging from audio amp- 
lifiers and active filters to the most demanding signal condi- 
tioning and instrumentation circuits. 

These operational amplifiers are available in dual or quad form 
with industry standard pinouts allowing for immediate inter- 
changeability with most other dual and quad operational amp- 
lifiers. 

HA-5102 Dual, Compensated 

HA-5112 Dual, Uncompensated 

HA-5104 Quad, Compensated 

HA-5114 Quad, Uncompensated 


I 
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SPECIFICATIONS 




ABSOLUTE MAXIMUM RATINGS 

(Note 1) 



Ta = + 250C Unless Otherwise Stated 


Power Dissipation (Note 4) 

880mW 

Voltage Between V+ and V- Terminals 

40.0V 

Operating Temperature Range 


Differential Input Voltage 

+7V 

HA-5102/5104/5112/5n4-2 

-550C<Ta<+1250C 

Input Voltage (Note 2) 

+15.0V 

HA-5102/5104/5112/5114-5 

0OC<Ta<+75OC 

Output Short Circuit Duration (Note 3) 

Indefinite 

Storage Temperature Range 

-65OC<Ta<+150OC 


ELECTRICAL CHARACTERISTICS 

V+=15VDC; V-=-15VDC 



HA-5102-2 

HA-5112-2 

-550c to +1 250c 

HA-5104-2 
HA-5114-2 
-550c to+1250C 

HA-5102-5 

HA-5112-5 

OOC to +750C 

HA-5104-5 

HA-5114-5 

OOC to +750C 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

1 

MAX 

MIN 

TYP 

MAX 

UNITS 

INPUT CHARACTERISTICS 















Offset Voltage 

+250C 


0.5 

2.0 


0.5 

2.5 


0.5 

2.0 


0.5 

2.5 

mV 


Full 



2.5 



3.0 



2.5 



3.0 

mV 

Offset Voltage Average Drift 

Full 


3 



3 



3 



3 


/uV/oC 

Bias Current 

+250C 


130 

200 


130 

200 


130 

200 


130 

200 

nA 


Full 



325 



325 



325 



325 

nA 

Offset Current 

+250C 


30 

75 


30 

75 


30 

75 


30 

75 

nA 


Full 



125 



125 



125 



125 

nA 

Input Resistance 

+250C 


500 



500 



500 



500 


kfl 

Common Mode Range 

Full 

+12 



+12 



+12 



±12 



V 

TRANSFER CHARACTERISTICS 















Large Signal Voltage Gain (Note 5) 

t250C 















Full 

100K 

250K 


100K 

250K 


100K 

250K 


100K 

250K 


V/V 

Common Mode Rejection Ratio (Note 6) 

Full 

86 



86 



86 



86 



dB 

Small Signal Bandwidth 

+250C 














HA-5102/5104 



8 



8 



8 



8 


MHz 

Gain Bandwidth Product 

+250C 














HA-51 12/51 14 Av = 10 



60 



60 




60 


60 


MHz 

Channel Separation (Note 7) 

+250C 


108 



108 



180 



108 


dB 

OUTPUT CHARACTERISTICS 















Output Voltage Swing (R|^ = 10K) 

Full 

±12 

+13 


+12 

+13 


+12 

+13 


+12 

+13 


V 

(Rl = 2K) 

Full 

+10 

+12 


+10 

+12 


+10 

+12 


+10 

±12 


V 

Output Current (Note 8) 

Full 

±10 

+15 


±10 

+15 


+10 

±15 


±10 

±15 


mA 

Full Power Bandwidth 















(Note 9) HA-5102/5104 

+250C 


50 



50 



50 



50 


kHz 

HA-5112/5114 

+250C 


250 



250 



250 



250 


kHz 

Output Resistance 

+250C 


110 



110 



110 



110 


n 
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ELECTRICAL CHARACTERISTICS 

V+= 15VDC; V- = -15VDC 




HA-5102-2 

HA-5104-2 

HA-5102-5 

HA-5104-5 




HA-5112-2 

HA-5114-2 

HA-5112-5 

HA-5114-5 




-550Cto+1250C 

-550Cto+1250C 

0OCto+75OC 

OOC to +750C 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

TRANSIENT RESPONSE (Note 10) 















Rise time 















HA-5102/5104 

+250C 


50 

100 


50 

100 


50 

100 


50 

100 

ns 

HA-5112/5114 

+250C 


38 

60 


38 

60 


38 

60 


38 

60 

ns 

Overshoot 















HA-5102/5104 

+250C 


20 

35 


20 

35 


20 

35 


20 

35 

% 

HA-5112/5114 

+250C 


30 

40 


30 

40 


30 

40 


30 

40 

% 

Slew Rate 















HA-5102/5104 

+250C 

+1 

+3 


+1 

±3 


+1 

+3 


+1 

±3 


V//JS 

HA-5112/5114 

+250C 

±12 

±20 


±12 

±20 


±12 

±20 


±12 

±20 


yijjt 

Settling Time (Note 11) 















HA-5102/5104 

+250C 


4.5 



4.5 



4.5 



4.5 



HA-5112/5114 

+250C 


0.6 



0.6 



0.6 



0.6 


ns 

NOISE CHARACTERISTICS 















Input Noise Voltage 

+250C 














f = 10Hz 



17 



17 



17 



17 


nV/\/Hz 

f = IKHz 



4.3 



4.3 



4.3 



4.3 


nV/v/Hz 

Input Noise Current 

+250C 














f=10Hz 



5.1 



5.1 



5.1 



5.1 


pa/'/Hz 

f = IKHz 



.57 



.57 



.57 



.57 


pA/vTTz 

Broadband Noise Voltage 

+250C 














f = DCto-30KHz 



870 



870 



870 



870 


nVrms 

POWER SUPPLY CHARACTERISTICS 















Supply Current 















HA-5102/5112 

+250C 


3.0 

5.0 


3.0 

5.0 


3.0 

5.0 


3.0 

5.0 

mA 

HA-5104/5114 

+250C 


5.0 

6.5 


5.0 

6.5 


5.0 

6.5 


5.0 

6.5 

mA 

Power Supply Rejection Ratio 

Full 

86 



86 



86 



86 



dB 

(Note 6) 
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HA-5033 

Preliminary 

Video Buffer 


FEATURES 

• DIFFERENTIAL PHASE ERROR 

.10 

• DIFFERENTIAL GAIN ERROR 

.1% 

• HIGH SLEW RATE 

1000V//JS 

• WIDE POWER BANDWIDTH 

DC TO 80MHz 

• FAST RISE TIME 

3ns 

• WIDE POWER SUPPLY RANGE 

+5 to + 16V 

APPLICATIONS 

• VIDEO BUFFER 


• HIGH FREQUENCY BUFFER 


• OP AMP ISOLATION BUFFER 


• HIGHSPEED LINE DRIVER 


• IMPEDANCE MATCHING 


PINOUT 1 


DESCRIPTION 


The HA-5033 is a high performance voltage follower designed for use 
in high frequency applications requiring a high speed wideband bi|ffer. 
Specifically designed for driving coaxial cable and featuring a bandwidth 
of 250MHz and outstanding differential gain and phase characteristics, 
the HA-S033 is an excellent device for the line driver and buffer applica- 
tions common to video circuit design. In addition, the HA-5033 offers 
a minimum slew rate of 1000V//us. 

This device is fabricated using the HARRIS dielectric isolation process. 
Reduced parasitic capacitance and leakage currents along with improved 
high frequency PNP transistor performance are among the benefits derived 
from the superior electrical isolation of the 0.1. process. 

Available in a 12 pin (TO-8) metal can or an 8 pin epoxy mini-dip, the 
HA-5033-2 is specified over the military temperature range of -550C 
to +1250C. The HA-5033-5 is characterized over the commerical tem- 
perature range of O^C to +750C. 


SCHEMATIC 
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Preliminary 


HA-23080 

Operational 

Transconductance 

Amplifier 



FEATURES 

OESCRIPTION 

• LOW OFFSET VOLTAGE O.SmV 

• HIGH SLEW RATE 50V/ms 

• ADJUSTABLE/GATEABLEGAIN 

• LOW OFFSET CURRENT 120nA 

• ADJUSTABLE POWER CONSUMPTION 

HA-23080 is an operational transconductance amplifier offering 
an unique blend of DC and AC electrical characteristics coupled 
with a bias input control for additional versatility. Fabricated 
using Harris Semiconductor's standard dielectric isolation process, 
these gateable-gain blocks provide input characteristics such as 

O.SmV offset voltage, 120nA offset current and 150 mV/V offset 
voltage sensitivity. Combined with these input characteristics are 
outstanding dynamic specifications including 50V/ p s slew rate 

APPLICATIONS 

and 2MHz bandwidth. 

• USE AS BUILDING BLOCKS FOR: 

• MULTIPLEXERS 

• SAMPLE AND HOLD CIRCUITS 

• COMPARATORS 

• VOLTAGE FOLLOWERS 

Using these features plus the flexibility afforded by the amplifier 
bias input, HA-23080 may be easily employed as the main 
component in multiplexer, comparator, multiplier, and sample/ 
hold designs. This OTA is also useful as a fast voltage follower. 

Using the popular operational amplifier pinout, HA-23080 comes 
available in 8 pin (TO-99) cans and 8 pin cerdips. Its specified 
temperature range is O^C to +750C for -5 and -550C to +1250C 
for -2. 

PINOUT 

SCHEMATIC 
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SPECIFICATIONS 00 


1 ABSOLUTE MAXIMUM RATINGS (Note 1) 



Voltage Between V+ and V- Terminals 

36V 

Power Dissipation 

125mW 

Differential Input Voltage 

±5V 

Operating Temperature Range 


Common Mode Input Voltage 

V+to V- 

HA-23080-2 

-550C^Ta^+1250C 

Input Signal Current 

1mA 

HA-23080-5 

OOCSTAS+ 750 C 

Amplifier Bias Current 

2mA 

Storage Temperature Range 

-65OC^TaS+150OC 

Output Short Circuit Duration 

Indefinite 




ELECTRICAL CHARACTERISTICS V+= 15V, V- = -t6V 

Iabc = 500/iA (Unless Indicated Otherwise) (Note 2) 


PARAMETER 

TEMP. 

HA-23080-2/-5 

UNITS 

MINIMUM 

TYPICAL 

MAXIMUM 

INPUT CHARACTERISTICS 






Offset Voltage - IabC " 5/iA 

+250C 


0.3 

2 

mV 




0.4 

2 

mV 


Full 



5 

mV 

Offset Voltage Change 






Iabc = S/za to iabc = booma 

+250C 


0.1 

3 

mV 

Average Offset Voltage Drift - IaBC =100/iA 

Full 


3 

18 

/iV/oC 

Bias Current 

+250C 


2 

5 

ma 


Full 



8 

fiA 

Iabc = soonA 

+250C 


2 

5 

nA 

Offset Current 

+250C 


0.12 

0.6 

nA 

Common Mode Range 

+250C 

±12 

±13.6 


V 

Differential Input Current 






iabc = o.Vdiff = 4v 

+250C 


0.008 

5 

nA 

Leakage Current (See Test Circuit) 






iabc = o. Vtp = 0V 

+250C 


0.08 

5 

nA 

•ABC = 0. Vjp = 36V 

+250C 


0.3 

5 

nA 

Input Capacitance (Note 3) 

+250C 


3.6 


pF 

Input Resistance 

+250C 

10 

26 


kO 

TRANSFER CHARACTERISTICS 






Forward Transconductance (Large Signal) 

+250C 

7700 

9900 

15000 

/Limho 


Full 

4000 



pm ho 

Common Mode Rejection Ratio 

+250C 

80 

110 

. 

dB 

Open Loop Bandwidth 

+250C 


20 


MHz 

OUTPUT CHARACTERISTICS 






Output Voltage Swing (Note 4) - IabC = B^A 

+250C 

±12 

±13.8 


V 


+250C 

±12 

±13.5 


V 

Output Current (Note 5) - IabC " BfJA 

+250C 

3 

B 

7 

pA 


+250C 

350 

500 

750 

pA 


Full 

300 



pA 

Output Capacitance (Note 3) 

+250C 


5.6 


pF 

Output Resistance 

+250C 


15 


mq 

Input-to-Output Capacitance (Note 3) 

+250C 


0.024 


pF 

TRANSIENT RESPONSE (See Test Circuit) 






Slew Rate - Compensated 

+^50C 


50 


V/ps 

Uncompensated 

+250C 


75 


V/ps 

NOISE CHARACTERISTICS 






Total Input Noise Voltage (Note 6) 

+250C 



12 

JUVPEAK 

POWER SUPPLY CHARACTERISTICS 






Supply Current 

+250C 

0.8 

1 

1.5 

mA 

Input Offset Voltage Sensitivity 

+250C 



150 

pV/V 

Amplifier Bias Voltage 



+250C 


1 


V 


NOTES; 


1. Absolute maximum ratings are limiting values applied 
individually beyond which the serviceability of the 
circuit may be impaired. Functional operability under 
any of these conditions is not necessarily implied. 

2- UBC (Amplifier Bias Current) The current supplied to 
the amplifier bias terminal (Pin 5) to establish its opera- 
ting point. 


3. f = IMHz 

4. Rl = oc 

5. Rl = 0 

6. Vs=±8.5V, Iabc ■ SOOnA, Bandwidth = 1kHz, 
RSOURCE ■ lOOkQ , Test Time = 30 sec. 
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HC-5502 


SL/C-LC Subscriber Line 
Interface Circuit 


FEATURES 


DESCRIPTION 


• MONOLITHIC INTEGRATED DEVICE 

• UNIQUE 01 HIGH VOLTAGE PROCESS 

• COMPATIBLE WITH WORLDWIDE PABX 
PERFORMANCE REQUIREMENTS 

• CONTROLLED SUPPLY OF BATTERY FEED 
CURRENT FOR SHORT LOOPS 

• INTERNAL RING RELAY DRIVER 

• LOW POWER CONSUMPTION DURING STANDBY 

• SWITCH HOOK, GROUND KEY AND RING TRIP 
DETECTION FUNCTIONS 

• SELECTIVE DENIAL DF POWER TO SUBSCRIBER 
LOOPS 


APPLICATIONS 


• SOLID STATE LINE INTERFACE CIRCUIT FOR 
ANALOG AND DIGITAL PBX SYSTEMS 


The HARRIS SLIC-LC incorporates many of the BORSHT 
functions on a single 1C chip. This includes DC battery 
feed, a ring relay driver, supervisory and hybrid functions. 
Using the unique HARRIS dielectric isolation process, the 
SLIC-LC can operate directly with a wide range of station 
battery voltagees. 

The SLIC-LC also provides selective denial of power. If the 
PABX system becomes overloaded during an emergency, 
the SLIC-LC will provide system protection by denying 
power to selected subscriber loops. 

The HARRIS SLIC-LC is ideally suited in the design of new 
digital PABX systems, by eliminating bulky, expensive 
hybrid transformers. 

SLIC-LC is available in either a 24 pin dual-in-line plastic 
or ceramic package. 


FUNCTIONAL DIAGRAM 





















HC-5504 


SLIC-LC Subscriber 
Line Interface Circuit 


FEATURES 


DESCRIPTION 


• MONOLITHIC INTEGRATED DEVICE 

• UNIQUE Dl HIGH VOLTAGE PROCESS 

• COMPATIBLE WITH WORLDWIDE PABX 
PERFORMANCE REQUIREMENTS 

• CONTROLLED SUPPLY OF BATTERY FEED 
CURRENT FOR SHORT LOOPS 

• INTERNAL RING RELAY DRIVER 

• ALLOWS INTERFACING WITH NEGATIVE 
SUPERIMPOSED RINGING SYSTEMS 

• LOW POWER CONSUMPTION DURING STANDBY 

• SWITCH HOOK, GROUND KEY AND RING TRIP 
DETECTION FUNCTIONS 

• SELECTIVE DENIAL OF POWER TO SUBSCRIBER 
LOOPS 


APPLICATIONS 


• SOLID STATE LINE INTERFACE CIRCUIT FOR 
ANALOG AND DIGITAL PBX SYSTEMS 


PINOUT 


The HARRIS SLIC-LC incorporates many of the BORSHT 
functions on a single 1C chip. This includes DC battery 
feed, a ring relay driver, supervisory and hybrid functions. 
Using the unique HARRIS dielectric isolation process, the 
SLIC-LC can operate directly with a wide range of station 
battery voltages. 

The SLIC-LC also provides selective denial of power. If the 
PABX system becomes overloaded during an emergency, 
the SLIC-LC will provide system protection by denying 
power to selected subscriber loops. 

The HARRIS SLIC-LC is ideally suited for the design 
of new PABX systems, by eliminating bulky, expensive 
hybrid transformers. 

SLIC-LC is available in either a 24 pin dual-in-line plastic 
or ceramic packa^. The SLIC-LC is also available in die form. 


FUNCTIONAL DIAGRAM 


TOP VIEW 
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FEATURES 


DESCRIPTION 


• EXCEEDS ALL D3/D4 AND CCITT SPECIFICATIONS 

• +5V,-5V POWER SUPPLIES 

• LOW POWER CONSUMPTION: 

45mW (soon OdBm LOAD) 

30mW (POWER AMPS DISABLED) 

• POWER DOWN MODE: 0.5mW 

• 20dB GAIN ADJUST RANGE 

• NO EXTERNAL ANTI-ALIASING COMPONENTS 

• SIN x/x CORRECTION IN RECEIVE FILTER 

• 50/60HZ REJECTION IN TRANSMIT FILTER 

• TTL AND CMOS COMPATIBLE LOGIC 

• ALL INPUT PROTECTED AGAINST STATIC DISCHARGE 
OUETO HANDLING 


PINOUT 


DUAL-IN-LINE PACKAGE 
TOP VIEW 



The HC-5512/HC-5512A filter is a monolithic circuit contain- 
ing both transmit and receive filters specifically designed for 
PCM CODEC filtering applications in 8kHz sampled systems. 

The filter is manufactured using double-poly silicon gate 
CMOS technology. Switched capacitor integrators are used 
to simulate classical LC ladder filters which exhibit low 
component sensitivity. 

TRANSMIT FILTER STAGE 

The transmit filter is a fifth order elliptic low pass filter in 
series with a fourth order Chebyshev high pass filter. It pro- 
vides a flat response in the passband and rejection of signals 
below 200Hz and above 3.4kHz. 

RECEIVE FILTER STAGE 

The receive filter is a fifth order elliptic low pass filter designed 
to reconstruct the voice signal from the decoded/demultiplexed 
signal which, as a result of the sampling process, is a stair- 
step signal having the inherent sin x/x frequency response. 
The receive filter approximates the function required to com- 
pensate for the degraded frequency response and restore 
the flat passband response. 


FUNCTIONAL DIAGRAM 




PWRI VFrO Vcc ^B8 gnod gnda pdn 


FIGURE 1 


Copyright (C) Harris Corporation 1982 


3668 


© IC MASTER 19S4 
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HC-55564 

All-Digital Continuously Variable 
Slope Delta Modulator (CVSD) 


FEATURES 


DESCRIPTION 


• REQUIRES FEW EXTERNAL PARTS 

• LOW POWER DRAIN: 6mW FROM SINGLE 4.5V-7V SUPPLY 

• TIME CONSTANTS DETERMINED BY CLOCK 
FREQUENCY; NO CALIBRATION OR DRIFT PROBLEMS; 
AUTOMATIC OFFSET ADJUSTMENT 

• HALF DUPLEX OPERATION UNDER DIGITAL CONTROL 

• FILTER RESET UNDER DIGITAL CONTROL 


AUTOMATIC OVERLOAD RECOVERY 


• AUTOMATIC "QUIET" PATTERN GENERATION 

• AGC CONTROL SIGNAL AVAILABLE 


APPLICATIONS 


• \^0ICE TRANSMISSION OVER DATA CHANNELS 

• VOICE ENCRYPTION/SCRAMBLING 

• VOICE I/O FOR DIGITAL SYSTEMS AND SPEECH 
SYNTHESIS 

• AUDIO MANIPULATIONS: DELAY LINES, TIME 
COMPRESSION, ECHO GENERATION/SUPPRESSION, 
SPECIAL EFFECTS, ETC. 


The HC-55564 is a half duplex modulator/demodulator CMOS 
integrated circuit used to convert voice signals into serial NRZ 
digital data, and to reconvert that data into voice. The conver- 
sion is by delta modulation, using the continuously variable 
slope (CVSD) method of companding. 

While the signals are compatible with other CVSD circuits, the 
internal design is unique. The analog loop filters have been re- 
placed by digital filters, using very low power, and requiring no 
external timing components. This approach allows inclusion of 
many desirable features which would be difficult to implement 
using other approaches. 

The HC-55564 is usable from 9K bits/sec to above 64K bits/sec. 
The unit is available in a 14 pin ceramic or plastic DIP package in 
commercial and military temperature ranges including MIL-STD 
883-B processing. 


PINOUT 


FUNCTIONAL DIAGRAM 


Top View 
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HC-55536 

All-Digital Continuously Variable 
Slope Delta Demodulator (CVSD) 


I 


FEATURES 


DESCRIPTION 


• REQUIRES FEWER EXTERNAL PARTS 

• LOW POWER DRAIN: 6mW FROM SINGLE 5V-7V 

SUPPLY 

• TIME CONSTANTS DETERMINED BY CLOCK FRE- 
QUENCY; NO CALIBRATION OR DRIFT PROBLEMS; 
AUTOMATIC OFFSET ADJUSTMENT 

• FILTER RESET BY DIGITAL CONTROL 

• AUTOMATIC OVERLOAD RECOVERY 

• AUTOMATIC "QUIET" PATTERN GENERATION 


APPLICATIONS 


The HC-55536 is a CMOS integrated circuit used to convert 
serial NRZ digital data to an analog (voice) signal. Conversion 
is by delta demodulation, using the continuously variable slope 
(CVSD) method. 

While signals are compatible with other CVSD circuits, the 
internal design is unique. The analog loop filters have been 
replaced by digital filters which use very low power and 
require no external timing components. This digital approach 
allows inclusion of many desirable features, which otherwise 
would be difficult to implement. Internal time constants are 
optimized for a 16K bit/sec data rate. However, the device 
is usable from 9K bits/sec to above 64K bits/sec. 

The package is a 14 pin DIP, available in plastic (O^C to 
+70^0 or ceramic (-400C to +85^0. Chips are available, 
probe tested at +250C. 


• SPEECH SYNTHESIS 

• AUDIO MANIPULATIONS; DELAY LINES, ECHO 
GENERATION/SUPPRESSION, SPECIAL EFFECTS, ETC. 


PINOUT AND PIN DESCRIPTION 


FUNCTIONAL DIAGRAM 


TOP VIEW 
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^ hHARRis HV-1000/1000A 

Induction Motor 
Energy Saver 


I 


FEATURES 


DESCRIPTION 


• OPERATES DIRECTLY OFF 120V/240V AC LINE - 
NO POWER SUPPLY REQUIRED 

• 50Hz OR 60Hz OPERATION 

• PRODUCES POWER SAVINGS FROM 10% TO 50% 
FOR MOTORS WITH LIGHT OR VARIABLE LOADS 

• SCR OUTPUT STAGE TRIGGERS TRIAC DIRECTLY 

• LOAD ANTICIPATOR SENSES SHOCK LOADS AND 
RESPONDS INSTANTLY WITH FULL POWER 


The HV-1000 and HV-1000A are energy saving induction 
motor control circuits designed to reduce the power 
consumed by single phase induction motors. HV-1000 is for 
120V AC use and HV-1000A for 240V AC use. 

The controller circuit senses the load on the motor and then 
controls a TRIAC to apply reduced voltage to lightly loaded 
motors, full voltage to heavily loaded motors. 


• WITHST.ANDS LINE SURGES TO 35Q0V 

• CAUSES MOTOR TO RUN QUIETER, COOLER 

• CAN BE MOUNTED INSIDE MOTOR 

• NEEDS ONLY 3 RESISTORS, 3 CAPACITORS AND A 
TRIAC TO ASSEMBLE COMPLETE CONTROLLER 


APPLICATIONS 


The HV-1 000/1 OOOA are available in a 16 lead plastic 
DIP. Ideal for mounting inside induction motors, they can 
also be mounted in a heat sunk circuit box for external, 
after market application. 


PINOUT 


• MACHINE TOOLS 

• INDUSTRIAL SEWING MACHINES 

• HEAT PUMPS 

• PRESSES 

• CONVEYORS 

• DISC PACK DRIVES 

► ANY APPLICATION WHERE FOR SOME OF THE 
TIME THE MOTOR IS DRIVING LESS THAN ITS 
RATED LOAD 


FUNCTIONAL DIAGRAM 
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Operational Amplifiers- 

- General Purpose 




Type Description 

Vos lb *W)L GBW (typ) Isuit 

(mV) (nA) (V/V) (MHz) (mA) 

T* 

CC) 

Packages* 

Remarks 


108 

Low Level. Uncompensated 

2.0 

2.0 

50,000 

1.0 

0.6 

-55. +125 

J,F, T 


108LN 

Guaranteed Noise 108 

2.0 

2.0 

50,000 

1.0 

0.6 

-55. +125 

T 

7CnV/VH7®10H 

308 

Low Level, Uncompensated 

7.5 

7.0 

25 000 

1.0 

0.8 

0. +70 

F, J, P. T 

308LN 

Guaranteed Noise 308 

7.5 

7.0 

25,000 

1.0 

0.8 

0, +70 

T 

70nV/VH^@10H 

777 

General Purpose Comparator 

0.7 

25 

150,000 

0.8 

2.5 

-55, +125 

P, T 


777C 

General Purpose Comparator 

0.7 

25 

150,000 

0.8 

2.5 

0, +70 

P,T 


8008M 

Low Bias Current, Compensated 

5.0 

10 

20,000 

1.0 

2.8 

-55, +125 

J,T 


8008C 

Low Bias Current. Compensated 

6.0 

25 

20,000 

1.0 

2.8 

0. +70 

J. P,T 


LH2108 

Dual Super Beta 

2.0 

3.0 

25,000 

1.0 

0.4 

-55 to +125 

D 1 


LH2108A 

Dual Super Beta 

0.5 

3.0 

40,000 

1.0 

0.4 

-55 to +125 

D 


LH2308 

Dual Super Beta 

7.5 

10 

15,000 

1.0 

0.4 

Oto +70 

D 

’ Build to Order 

LH2308A 

Dual Super Beta 

0.5 

10 

60,000 

1.0 

0.4 

Oto +70 

D J 



Operational Amplifiers — 

Low Power Programmable 








Vos 

lb 

Avol 

GBW 

ISOFP 

@ Im 

@v, 



Type 

Description 

(mV) 

(bA) 

(V/V) 

(MHz) 

(aA) 

(r«A) 

(V) 

(*C) 

Packages* 

8021 M 

Programmable. Compensated 

3.0 

20 

50,000 

0.27 

40 

30 

+6.0 

-55 to +125 

J,T 

8021 C 

Programmable, Compensated 

6.0 

30 

50,000 

0.27 

50 

30 

+6.0 

0, +70 

T 

8022M 

Dual 8021M 

3.0 

20 

50,000 

0.27 

40 

30 

+ 6.0 

-55 to +125 

J, F 

8022C 

Dual 8021 C 

6.0 

30 

50,000 

0.27 

50 

30 

+6.0 

0, +70 

J, P 

8023M 

Triple 8021 M 

3.0 

20 

50.000 

0.27 

40 

30 

+ 6.0 

-5510 +125 

J 

8023C 

Triple 802 1C 

6.0 

30 

50,000 

0,27 

50 

30 

+ 6.0 

Oto +70 

J. P 

7611 

CMOS 

2.0 

0.001 

100,000 

1.4 

20 

- 

- 

C,I,M 

T, P 

7612 

CMOS, Extended CMVR 

2.0 

0.001 

100,000 

1.4 

20 

- 

- 

C,I,M 

T, P 

7613 

CMOS, Input Protected 

2.0 

0.001 

100,000 

1.4 

20 

- 

- 

C,I,M 

T, P 


to ± 2iXN 










7631 

CMOS, Triple 

5.0 

0.001 

100,000 

1.4 

60 

- 

- 

C.I.M 

D, P 

7632 

CMOS, Triple, Uncompensated 

5.0 

0.001 

100,000 

1.4 

60 

- 

- 

C,I,M 

D, P 


Operational Amplifiers — CMOS 



Type 

Description 

Componsaiion 

Offset NUN 

V Q$ oMCDpil 

Iqs 

le 

Output Swing 

Input CMR 

Packages* 

7611 

Single, Selectable Iq 

Internal 

Yes 

2. 5, 15mV 

0.5pA 

IpA 

VsuPP-100mV 

Vsupp-IOOmV 

P.T 

7612 

Single, Selectable Iq 
Extended CMVR 

Internal 

Yes 

2, 5, 15mV 

0.5pA 

IpA 

Vsupp+SOOmV 

Vsupp“100mV 

P.T 

7613 

Single. Selectable Iq Internal 

Input Protected to ± 200V 

Yes 

2, 5.15mV 

0.5pA 

IpA 

Vsupp~100mV 

Vsupp~100mV 

P.T 

7614 

Single, Fixed Iq 

External 

Yes 

2, 5, 15mV 

0.5pA 

IpA 

VsuPP“^00mV 

Vsupp“100mV 

P.T 

7615 

Single, Fixed Iq 

Input Protected 

External 

Yes 

2. 5, 15mV 

0.5pA 

IpA 

Vsupp~100mV 

Vsupp~100mV 

P.T 

7621 

Dual, Fixed Iq 

Internal 

No 

2. 5, 15mV 

0.5pA 

IpA 

VsuPP“^BOmV 

Vsupp-IOOmV 

P.T 

7622 

Dual, Fixed Iq 

Internal 

Yes 

2, 5, 15mV 

0.5pA 

IpA 

VsupP”100mV 

Vsupp-IOOmV 

P. J 

7631 

Triple, Selectable Iq 

Internal 

No 

5. 10. 20mV 

0.5pA 

IpA 

VsuPP-100mV 

Vsupp~100mV 

P,J 

7632 

Triple, Selectable Iq 

None 

No 

5. 10. 20mV 

O.SpA 

IpA 

Vsupp~100mV 

VsupP-IOOmV 

P.J 

7641 

Quad, Fixed Iq 

Internal 

No 

5. 10. 20mV 

0.5pA 

IpA 

Vsupp-IOOmV 

Vsupp-IOOmV 

P.J 

7642 

Quad, Fixed Iq 

Internal 

No 

5. 10. 20mV 

0.5pA 

IpA 

VsuPP-100mV 

VsuPP-IOOmV 

P.J 

7650 

Chopper Stabilized 

Internal 

- 

0,01 mV 

- 

lOpA 

VsuPP-IOOmV 

- 

P, T 


‘Package Key: D — Solder lid side brazed ceramic dual-in-line. F — Ceramic flat package. J — Glass frit seal ceramic dual-in-line. P — Plastic dual-in-line. 
T— Metal can. 
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Operational Amplifiers — FET Input (also see Operational Amplifier, CMOS) 


Stew 




Vos 

lb 

Aml 

GBW (typ) Rate 

Isupp 

Ta 



Type 

Description 

(mV) 

(/^) 

(V/V) 

(MHz) 

(V/;iS) 

(mAj 

(°C) 

Packages* 

Remarks 

8007M 

General Purpose, Compensated 

20 

20 

50,000 

1.0 

6 

5.2 

-55, -f-125 

T 


8007AM 

8007M, Low It, 

30 

1.0 

20,000 

1.0 

2.5 

6 

-55. -F125 

T 


8007C 

General Purpose, Compensated 

50 

50 

20,000 

1.0 

6 

6 

0. -1-70 

T 

All BIFET amplifiers 

8007AC 

8007C, Low lb 

30 

1.0 

20,000 

1.0 

2.5 

6 

0, -f70 

T 

offer low noise— 

8043M 

Dual 8007M 

20 

20 

50,000 

1.0 

6.0 

6 

-55, +125 

J 

see data sheets 

8043C 

Dual 8007C 

50 

50 

20.000 

1.0 

6.0 

6.8 

-55, +125 

J. P 


8500 

MOSFET Input, Compensated 

50 

0.1 

20,000 

0.7 

0.5 

2.7 

-25. +85 

T 


8500A 

MOSFET Input, Super Low lb 

50 

0.01 

20,000 

0.7 

0.5 

2.7 

-25, +85 

T 


Operational Amplifiers — High Performance 








Stew 






Vos 

lb 

Avol 

GBW 

Rate 

•sopp 

Ta 


Type 

Descriptkm 

(mV) 

(pA) 

(V/V) 

(MHz) 

(V/^s) 

(mA) 

("C) 

Packages* 


801 7M 

High Speed, Inverting 

5.0 


200 

25,000 

10 

130 


7.0 

-55, +125 

T, F 

801 7C 

High Speed, Inverting 

7.0 


200 

25,000 

10 

130 


8.0 

0, +70 

T, F 

OP-05 

Low Bias, Low Drift 

0.07 


700 

500,000 

0.6 

0.2 


4,0 

-55, +125 

T 1 

OP-07 

Ultra Stable 

0.025 


300 

500,000 

0.6 

0.17 


4.D 

-55, +125 

T. J 

Operational Amplifiers— 

High Slew Rate 














Stew 








Vos 

4> 

Avol 

GBW 

RM 

•supp 


T* 


Typt 

OtitrlpliM 


(■V) 

m 

(V/V) 

(*») 

(V/(iS) 

(■A) 


(°C) 

Pickffis* 

M17M 

High speed, inverting 


50 

200 

25.000 

10 

130 

7.0 


-55-125 

T.F 

8017C 

High speed, inverting 


7.0 

200 

25.000 

10 

130 

6.0 


0-70 

T.F 


'Package Key; D— Solder lid side brazed ceramic dual-in-line. F— Ceramic flat package. J— Glass frit seal ceramic dual-in-line. P— Plastic dual-in-line. 
T— Metal can. 
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Precision Operational Amplifiers, Vsupp = ±2Vto ±8V 


Type 

Descriirtion 

Vos 

(mV) 

AVqs AVqs 

(MV/'t;) (MV/year) 

Av 

(dti min) 

Slew 

Rate Ibias 

Rate (V//is) (pA| 

Packages* 

Ta 

(*C) 

ICL7650C 

Chopper Stabilized 

±1 

±0.01 

100nV/-\y month 

126 

2.5 -H.5 

J. P.T 

0 to -f70 

ICL7650I 

Chopper Stabilized 

±1 

±0.01 

lOOnV/Vmonth 

126 

2.5 -1-1.5 

J, P.T 

-25 to -f85 

ICL7652 

Chopper Stabilized 

±1 

±0.7 

lOOnV/Vmonth 

120 

0.5 -fl.S 

J. P.T 

-20 to -f85 


Precision instrumentation Ampiifiers, Vsupp = ± 2V to 

± 5V, isuPP = 1.7mA 




Vos 


AVos 

AVos 

Ay 


Ta 

Type 

Description 

(mV) 


(/tV/“C) (MV/year) 

(dB min) 

Packages* 

(*C) 

ICL7605C 

Compensated 

±2 


±0.01 

0.5 

90 

J. P 

Oto -fTO 

ICL7605I 

Compensated 

±2 


±0.01 

0.5 

90 

J.P 

-25 to -1-85 

ICL7605M 

Compensated 

±2 


±0.05 

0.5 

90 

J. P 

-55 to -H25 

ICL7606C 

Uncompensated 

±2 


±0.01 

0.5 

90 

J.P 

Oto -fTO 

ICL7606I 

Uncompensated 

±2 


±0.01 

0.5 

90 

J.P 

— 25 to -F 85 

ICL7606M 

Uncompensated 

±2 


±0.05 

0.5 

90 

J..P 

-55 to -H25 



Precision Voltage References 

type Description 

ICL8069 Low Voltage Reference The iCL8069 is a 1 .2V temperature compensated voltage reference. It uses the band- 

gap principle to achieve excellent stability and low noise at reverse currents down to 
50mA. 

ICL8075-9 Ultra Precision Temperature The ICL8075-9 is a family of precision laser-trimmed voltage references that incor- 
Stabilized Voltage References porate a substrate heater to produce extremely tow overall voltage temperature coeffi- 
cients. The series of devices is produced so that exact voltages are available for the 
most popular A/D and D/A converters. This avoids the necessity to perform ad- 
justments in nK>st cases, and reduces the problems with trim ran^ and temperature 
coefficient loss in all others. 


Video Ampiifiers 


Gains (typ) 

Bandwidths (typ) 

Or 

Output 

Isuw Ta 

Type Descr^riion 

(V/V) 

(MHz) 

fiV(rms) 

onset (V) 

(mA) (°C) Packages* 

NE/SE592 Gain Selectable Video Amp 

400. 100. 10 

40.90 

12 

0.75 

10 0, -F70/-55, -F125 J,T 

NE592-8 Gain Selectable Video Amp 

400, 100, 10 

40 

12 

0.75 

10 0. -f70 P 


'Package Key: D— Solder lid side brazed ceramic dual-in-line. F— Ceramic flat package. J— Glass frit seal ceramic dual-in-line. P— Plastic dual-in-line. 
T— -Metal can. 
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Comparators 


Vos ib 

Av 

tpd 

isun> 

Voi 

>OL 

Ta 



Type 

Description (mV) (nA) 

(V/mV) 

(ns)|typ) 

(mA) 

(V) 

(mA) 

(“C) 

Packages* 

8001M Low Power Comparator 3 100 

15 

250 

2 

0.5 

2 

-55, -1-125 


T 

8001 C Low Power Comparator 5 250 

15 

250 

2 

0.4 

2 

0, -h70 


T 

Notes: tpo measured for lOOmV step with 5mV overdrive. 








Isupp measured for Vsupp -t- ± 15V. 









Power Amplifiers 








Slew Quiescent 




Dutput 

Output 

Vos 

tb 

Avol 

Rate 

•sun* 

Ta 

Type 

Description Use 

Current (A) Swing (V) 

(mV) 

(nA) 

(V/V) 

{y/Hi) 

(mA) 

("C) 

ICH8510M 

Hybrid Power Amplifier 

1.0 

±26 

3.0 

250 

100.000 

0.5 

40 

-55. -H25 

ICH8510I 

Hybrid Power Amplifier 

1.0 

±26 

6.0 

500 

100,000 

0.5 

50 

-25, +85 

ICH8515I 

Hybrid Power Amplifier 

1.25 

±12 

6.0 

500 

100,000 

0.5 

80 

-20°C - +85°C 

ICH8515M 

Hybrid Power Amplifier Servo 

1.5 

±12 

3.0 

250 

100,000 

0.5 

70 

-55°C - +125°C 

ICH8520M 

Hybrid Power Amplifier and 

2.0 

±26 

3.0 

250 

100,000 

0.5 

40 

-55. +125 

ICH8520I 

Hybrid Power Amplifier Actuator 

2.0 

±26 

6.0 

500 

100,000 

0.5 

50 

-25, +85 

ICH8530M 

Hybrid Power Amplifier 

2.7 

±25 

3.0 

250 

100,000 

0.5 

40 

-55. -F125 

ICH8530I 

Hybrid Power Amplifier 

Monolithic Power Amplifier , 

,, ..... „ . .... Transistors 

Monolithic Power Amplifier 

2.7 

±25 

6.0 

500 

100,000 

0.5 

50 

-25, +85 

ICL8063C 

2.0 

±27 

50 


6 


250 

0,. + 70 

ICL8063M 

2.0 

±27 

75 


6 


300 

-55. +125 

Note 1: Specifications apply at ±30V supplies. 

Note 3: Fully protected against inductive current flow. 




Note 2: All units packaged in 8 lead TO-3 can. 

Note 4: Externally settable output current limiting. 





•Package Key: D— Solder lid side brazed ceramic dual-in-tine. F— Ceramic flat package. J— Glass frit seal ceramic dual-in-line. P— Plastic dual-in-line. 
T— Metal can. 
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Special Function Circuits 




Vsupp 

Ta 


Type 

Description 

Accuracy 

(V) 

|«C) 

Packages* 

AD590 

Temperature transducer— output linear at 1/iA/*K 

±1“C 

40 to 30 

-55 to •f150 

F. H 

ICL7667C 

Dual Power MOS Driver 

— 

22 

0, -F70 

J, P, T 

ICL7667M 

Dual Power MOS Driver 

— 

22 

-55, -F125 

J, T 

.8013AM 

Four quadrant multiplier. Output proportional to algebraic products 

±0.5% 

±15 

-55, -F125 

T 

801 3BM 

of two input signals. Features ±0.5% accuracy; internal op amp 

±1.0% 

±15 

-55, -H25 

T 

801 3CM 

for level shift, division and square root functions; full ± 10V 

±2.0% 

±15 

-55, -F125 

T 

801 3AC 

input/output range; 1MHz bandwidth. 

±0.5% 

±15 

0, -F70 

T 

801 3BC 


±1.0% 

±15 

0, -f70 

T 

801 3CC 


± 2.0% 

±15 

0, +70 

T 

8038AM 

Simultaneous Sine, Square, and Triangle wave outputs T^L com- 

1.5% 

±5 to ±15 

-55, -H25 

J 

8038AC 

patible to 28V over frequency range from 0.01Hz to 1.0MHz. 

1.5% 

±5 to ±15 

0, -f70 

J 

8038BM 

Low distortion (< 1%); high linearity (0.1%); low frequency drift 

3.0% 

±5 to ±15 

-55. -F125 

J 


with temperature (50ppm/'<) max); variabie duty cycle (2%-98%). 





8038BC 


3.0% 

±5 to ±15 

0. +70 

P 

8038CC 

External frequency modulation. 

5,0% 

±5 to ±15 

0, +70 

P 

8048BC 

Log amp IV/decade (Adjustable). 120dB range. 

±30mV 

±15 

0, +70 

J. P 

8Q48CC 

with current input. Error referred to output. 

±60mV 

±15 

0, +70 

J. P 

8049BC 

Antilog amplifier adjustabia scale factor. 

± lOmV 

±15 

0. +70 

J. P 

8049CC 

Error referred to input. 

±30mV 

±15 

0. +70 

J, P 

821 1M 

Micropower voltage detector/indicator/voltage regulator/ 


2to30 

-55, +125 

T 

8211C 

programmable zener. Contains 1.15V micropower reference 


2 to 30 

0. +70 

P.T 

8212M 

plus comparator and hysteresis output. Main output 


2 to- 30 

-55, +125 

T 

8212C 

inverting (8212) or non-inverting (8211). 


2 to 30 

0, +70 

P.T 


Note: All parameters are specified at Vsupp = ± 15V and Ta = + 25°C unless otherwise noted. 


•Package Key: D— Solder lid side brazed ceramic dual-in-line. F— Ceramic flat package. J— Glass frit seal ceramic dual-in-line. P— Plastic dual-in-line. 
T— -Metal can. 


CMOS Power Supply Circuits 


Type 

ICL7660 


ICL7663 

ICL7664 


ICL7665 


Description 


Voltage Converter 

Positive Regulator 
Negative Regulator 

Programmable 
Micropower 
Voltage Detector 


The ICL7660 performs the complete supply voltage conversion from positive to negative for an input range of -F1.SV to 
-FlO.OV, resulting in complementary output voltages of -1.5V to -10.0V. 

The ICL7663 (positive) and ICL7664 (negative) series regulators are low-power, high-efficiency devices which accept 
inputs from 1 .6V to 16V and provide adjustabie outputs over the same range at currents up to 40mA. Operating current is 
typically less than 40fiA, regardless of load. 

The ICL7665 contains two individually programmable voltage detectors on a single chip. Requiring only - 3;tA for opera- 
tion. the device is intended for battery-operated systems and instruments which require high or low voltage warnings, 
settable trip points, or fault monitoring and correction. 
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ICH8500/A 
Ultra Low Bias Current 
Operational Amplifier 


FEATURES 

• Input diode protection 

• Input bias current iess than 0.01 pA at all 
operating temperatures 

• No frequency compensation required 

• Offset voltage null capability 

• Short circuit protection 

• Low power consumption 

APPLICATIONS 

• Femto Ammeter 

• Electrometers 

• Long time integrators 

• Fiame detectors 

• pH meter 

• PrQxirnitv detectcf 

• Sample and Hold Circuits 


SCHEMATIC DIAGRAM 



GENERAL DESCRIPTION 

The ICMSSOO and ICH8500A are hybrid circuits 
designed for ultra low input bias current operational 
amplifier applications. They are ideally suited for 
analog and electrometer applications where high input 
resistance and low input current are of .prime 
importance. 

Functionally, they are pin for pin identical to the 
popular 741 monolithic amplifier. These amplifiers are 
unconditionally stable and the input offset voltage can 
be adjusted to zero with an external 20k potentiometer. 
The input bias current for the inverting and non- 
inverting inputs is 0.1 pA maximum for the ICH8500, 
and 0.01 pA maximum for the 1CH8500A and are 
constant over the operating temperature range of 
-25° C to +85° C. 

Pin 8 is connected to the case. This permits the 
designer to operate the case at any desired potential, 
the key to achieving the ultra low input currents 
associated with these two amplifiers. Forcing the case 
to the same potential as the inputs eliminates current 
flow between the case and the input pins, and leakage 
currents that may have otherwise existed between any 
of the other pins and the inputs are intercepted by the 
case. 


ORDERING INFORMATION 

ICH 8500A TV 

~ r PACKAGE 

TV=TO-99 metal can 

DEVICE TYPE 

INTERSIL HYBRID 
CIRCUIT 


PIN CONFIGURATION (outline dwg TV) 

CASE 

(GUARD) 




‘co 

V. 

0 

c 
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ICH8500/A Pl^iH^DIL 


ABSOLUTE MAXIMUM RATINGS 

Supply Voltage ±18V 

Internal Power Dissipation!’ i 500 mW 

Differential Voltage ±0.5V 

Storage Temperature -65° C to +150° C 

Operating Temperature -25°Cto+85°C 

Lead Temperature (Soldering 10 sec) 300°G 

Output Short Circuit Duration Indefinite 


NOTE: Stresses above those listed under “Absolute Maximum 
Ratings" may cause permanent device failure. These are 
stress ratings only and functional operation of the devices at 
these or any other conditions above those indicated in the 
operation sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for 
extended periods may cause device failures. 


Note: 1. Rating applies for ambient temperature to +70° C. 



ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise specified, Vsupp = ±15V) 


CHARACTERISTICS 

SYMBOL 

iCH8500 

ICH8S00A 

UNITS 

TEST 

CONDITIONS 

MIN 

TYP. 

MAX 

MIN 

TYP 

MAX 

Input Leakage Current 
(Inverting and Non-Inverting) 

liLK 






0.01 

pA 

Case at same 
potential as inputs 

Input Offset Voltage 

Vos 



50 



50 

mV 


Offset Voltage Adjustment Range 

±Vos 



±50 



±50 

mV 

20kn Potentiometer 

Change in Input Offset 

Voltage Over Temperature 

A Vos 

AT 






±5.0 

±5.0 

mV 

mV 

±25 to ±85° C 
-25 to ±25° C 

Common Mode Rejection Ratio 

CMRR 

60 

75 


60 

75 


dB 

±5 volts common 
mode voltage 

Output Voltage Swing 

±Vo 

±11 



±11 



V 

Rl > lOkfl 

Common Mode Voltage Range 

CMVR 

±10 



±10 



V 


Large Signal Voltage Gain 

Avol 

20,000 

105 


20,000 

105 


— 


Feedback Capacitance 

Cfb 



0.1 



0.1 

PF 

Case guarded 

Long Term Input Offset 

Voltage Stability 

AVos/At 



±3.0 



±3.0 

mV 

At 25° C 

Slew Rate 

SR 


0.5 



0.5 


V/pts 

Rl > 2kn 

Input Capacitance 

CiN 


0.7 



0.7 


pF 

Case guarded 

Input Capacitance 

CiN 


1.5 



1.5 


pF 

Case grounded 


CIRCUIT NOTES 


VOLTAGE OFFSET 
NULL CIRCUIT 



VOLTAGE FOLLOWER LOW LEVEL CURRENT MEASURING CIRCUIT 




NOTE: Adjust input offset voltage to 0V± lO^iV before measuring leakage. 
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ICH851 0/8520/8530 
Power Amplifier/ 
Motor & Actuator Driver 


KEY FEATURES: 

• Delivers up to 2.7 amps @ 24-28V DC 
(30V supplies) 

• Protected against inductive kick back with internal 
power limiting 

• Programmable current limiting (short circuit protec- 
tion) 

• Package is electrically isolated (allowing easy heat 
sinking) 

• DC gain > lOOdB 

• 20mA typical standy quiescent current 

• Popular 8 pin TO-3 package 

• Internal frequency compensation 

• Can drive up to 0.1 horsepower motors. 


DESCRIPTION: 

The ICH851 0/8520/8530 is a family of hybrid power 
amplifiers that have been specifically designed to drive 
linear and rotary actuators, electronic valves, push-pull 
solenoids, and DC & AC motors. 

There are three models available for up to -f-30V power 
supply operation: 2.7 amps @ 24 volt output levels, 2 amps 
@ 24V and 1 amp @ 24V. All amplifiers are protected 
against shorts to ground by the addition of 2 external pro- 
tection resistors. For a device operating at lower voltages, 
see the ICH8515. 

The design uses a conventional 741 operational amplifier, 
a special monolithic driver chip (BL8063), NPN & PNP 
power transistors, and internal frequency compensating 
capacitors. The chips are mounted on a beryllium oxide 
substrate for optimum heat transfer to the metal package; 
this substrate provides electrical isolation between 
amplifiers and metal package. 

The I.C. power driver chip has built-in regulators to drive 
the 741 @ typically ±13V supply voltages. 



ORDERING INFORMATION 

PIN CONFIGURATION (outline Owg KA) 

ICH8510MKA 

(TOP VIEW) 



L — Package 





KA =8 lead TO-3 can 

grounoT^ 

^v+ 



Temperature Range 





M=Mi«tary -55°Cto +125°C 


- (yRsc 



1= Industrial -20°C to +85°C 

T r 

+ jy 



Basic Part Number 

+IN^P 

Cy vouT 



8510=1 A output 





8520 =2A output 





8530 =2.7A output 
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ICH851 0/8520/8530 

ABSOLUTE MAXIMUM RATINGS @ Ta = 25° C 

Supply Voltage 

Power Dissipation, Safe Operating Area . 

Differential Input Voltage 

Input Voltage 

Peak Output Current 

Output Short Circuit Duration (to ground) 
Operating Temperature Range M 


Storage Temperature Range 

Lead Temperature (Soldering, 10 seconds) 
Max Case Temperature 



±32V 

See Curves 

±30V 

±15V (Note 1) 

See Curves (Note 2) 
Continuous (Note 2) 
.. -55°C - +125°C 
.. -20°C-+85°C 
. . -65°C to +150°C 

300° C 

150°C 



Note 1: Rating applies to supply voltages of ±15V. For lower supply voltages, Vinmax = Vsupp. 

Note 2: Ratings apply as long as package dissipation is not exceeded. Device must be mounted on heat sink, see Figures 8 and 12. 
Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions above those indicated in the operational sections of the specifications is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


I 

{ 



ELECTRICAL SPECIFICATIONS Ta = +25°C. Vsupp = ±30V (unless Otherwise stated) 


DESCRIPTION 

SYMBOL 

CONOmONS 

ICH8S10I 

ICH8510M 

ICH8520I 

ICHBS20M 

ICH8530I 

ICH8530H 


MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX 

MIN. 

MAX. 

UNITS 

Input Offset Voltage 
Change with 

Power Dissipation 

A Vos/ -i Pd 

Mtd, on Wakefield 
403 Heat Sink 


4 


2 


4 


2 


4 


2 

mV/W 

Input Ofiset Voltage 

Vos 

Rs- 10 k!! 

Pd • 1W 

-6 

*6 

-3 

+ 3 

-6 

+ 6 

-3 

+ 3 

-6 

+ 6 

-3 

+ 3 

mV 

Input Bias Current 

Ibias 

Rs ■ 10 kn 

Pd 1W 


500 


250 


500 


250 

' 

500 


250 

nA 

Input Offset Current 

los 

Rs- 10 k!! 

Pd •- 1W 


200 


100 


200 


100 


200 


100 

nA 

Large Signal 

Voltage Gain 

Avol 

Ru =20!! 

Vo 2/3 Vsupp 

100 


100 


100 


100 


100 


100 


dB 

Input Voltage Range 

VcMR 


-10 

+ 10 

-10 

+ 10 

-10 

+10 

-10 

+ 10 

-10 

+ 10 

-10 

+ 10 

V 

Common Mode 

Rejection Ratio 

CMRR 

Rs = 10 k!! 

70 


70 


70 


70 


70 


70 


dB 

Power Supply 

Rejection Ratio 

PSRR 

Rs = 10 k!! 

77 


77 


77 


77 


77 


77 


dB 

Slew Rate 

SR 

Cl -3 pF. Av - 1 

Rl = 100 

Vo ^ 2/3 Vsupp 

0,5 


0.5 


0.5 


0.5 


0.5 


0.5 


V^s 

Output Voltage Swing 

VOMAX 

Rl = 20!! 

Av = 10 

(Rl-30!!) 

±26V 


(Rl'M!!) 

±26V 


±26V 


±26V 


±25V 


±25V 


V 

Output Current (3) 

Imax 

Rl = 8!! 

Av = 10 

1.0 


1.0 


2.0 


2.0 


2.7 


2.7 


A 

Power Supply 

Quiescent Current 

Iq 

Rl = - 
ViN = OV 


125 


100 


125 


100 


125 


100 

mA 


Note 3; See Figure #9 if Power Supplies are less than 1 30V. 


ELECTRICAL SPECIFICATIONS (continued) Ta = -55°c. to +125°C.(M) orTA = -20°C to +85°C.(i) 


Input Offset Voltage 

Vos 

Pd < 1W 

-10 

+ 10 

-9 

+ 9 

-10 

+ 10 

•-9 

+ 9 

-10 

+ 10 

-9 

+ 9 

MV 

Input Bias Current 

Ibias 

Pd < 1W 


1500 


750 


1500 


750 


1500 


750 

nA 

Input Offset Current 

los 



500 


200 


500 


200 


500 


200 

nA 

Large Signal 

Voltage Gain 

Avol 

Rl = 20!! 

A Vo =2/3 Vsupp 

90 


90 


90 


90 


90 


90 


dB 

Output Voltage Swing 

VoMAX 

Rl = 20!!, Av = 10 

= 24 


±24 


±24 


±24 


±24 


±24 


V 

Thermal Resistance 
Junction to Ambient 

Rhja 

Without 

Heat Sink 

— 

40 


40 


40 


40 


40 


40 

°C/W 

Thermal Resistance 
Junction to Case 

RkjC 



2.5 


2.5 


2.5 


2.5 


2,5 


2,6 

"C/W 

Thermal Resistance 
Junction to Ambient 

R«ja 

Mtd. on Wakefield 
403 Heat Sink 


(Typ.) 

4.0 


(Typ.) 

4.0 


(Typ.) 

4.0 


(Typ) 

4.0 


(Typ.) 

4.0 


(Typ.) 

4.0 

°C/W 

Supply Voltage Range 

Vsupp 


±18 

^3° 

±18 

±30 

±18 

±30 

±18 

±30 

±18 

±30 

±18 

±30 

V 
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FEATURES 

• Wide operating voltage range ±1.0V to ±8V 

• High input impedance -- 

• Programmable power consumption — as low as 
20mW 

• Input current tower than BIFETs — typ IpA 

• Available as singles, duals, triples, and quads 

• Output voltage swing ranges to within millivolts of 
V- to V+ 

• Low power replacement for many standard op amps 

• Compensated and uncompensated versions 


ICL761X/ 
762X/763X/764X 
Low Power CMOS^" 
Operational Amplifiers 

APPLICATIONS 

• Portable instruments • Meter amplifiers 

• Telephone headsets • Medical instruments 

• Hearing aid/microphone • High impedance buffers 
amplifiers 

A number of special options are available. They include: 

• Single, dual, triple, and quad configurations 

• Internally compensated and uncompensated 
versions 

• Inputs protected to ±200V (ICL7613/15) 

• Input common mode voltage range greater than 
supply rails (ICL7612) 


SCHEMATIC 

INPUT SETTING OUTPUT 

STAGE STAGE STAGE 



2. OFFSET NULLING PINS ARE NOT AVAILABLE ON TRIPLE 
(ICL 763X1 AND QUAD ( 1C L 764X1 VERSIONS, 

3. Iq and COMP TERMINALS ARE METAL MASK OPTIONS OF THE 
SAME BONDING PAD: ONLY ONE OF THESE FUNCTIONS IS 
AVAILABLE IN A GIVEN DEVICE 

4. FOR INTERNALLY COMPENSATED VERSIONS ONLY. THIS 
CAPACITOR IS ABSENT FOR ALL OTHER DEVICES. 
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ICL761 X/762X/763X/764X 


GENERAL DESCRIPTION 

The ICL761X/762X/763X/764X series is a family of 
monolithic CMOS op amps. These amplifiers provide 
the designer with high performance operation at low 
supply voltages and selectable quiescent currents, 
and are an ideal design tool when ultra low input 
current and low power drain are essential. 

The basic amplifier will operate at supply voltages 
ranging from ±1 .OV to ±8V, and may be operated from 
a single Lithium cell. 

A unique quiescent current programming pin allows 
setting of standby current to 1 mA, 100 mA, or 10 nA, 
with no external components. This results in power 
drain as low as 20 n\N. Output swings range to within a 
few millivolts of the supply voltages. 


Of particular significance is the extremely low (1 pA) 
input current, input noise current of .01 pA/ /Hz, and 
10120 input impedance. These features optimize 
performance in very high source impedance applica- 
tions. 

The inputs are internally protected and require no 
special handling procedures. Outputs are fully protect- 
ed against shorts to ground or to either supply. 

AC performance is excellent, with a slew rate of 
1.6V//iS, and unity gain bandwidth of 1 MHz at Iq = 
1 mA. 

Because of the low power dissipation, operating 
temperatures and drift are quite low. Applications 
utilizing these features may include stable instru- 
ments, extended life designs, or high density packages. 


SELECTION GUIDE 


BASIC TYPE 



76XX 









n 




OFFSET 

NULL CAPABILITY 
Y = YES 
N = NO 


ORDERING 


Iq SETTING 
L IQmA fixed 
M = 100»iA FIXED 
H = 1mA FIXED 
P > PROGRAMMABLE 


INFORMATION 


M N OP 


Vos selection 

A-2mV 
B = 5mV 
C = lOmV 
D= 15mV 
S = 2(hnV 


TEMP. RANGE 
C = 0°C TO 70°C 
M = -55°C TO+125°C 


PACKAGE CODE 

TV - TO-99, 8 PIN 

PA - PLASTIC 8 PIN MINIDIP 

PD - 14 PIN PLASTIC 

PE - 16 PIN PLASTIC 

JD- 14 PIN CERDIP 

JE - 16 PIN CERDIP 


BASIC TYPE 


So jSo S 

Z9W III 

wS aJo- wS! o- 2 

ts 5 t 1 1 •" “ 

“00^ " O S X 


ORDER SUFFIX 

MINI PLASTIC CERAMIC 
DIP DIPMl DIP(ll 


7611 7614 7613 
SINGLE yIp Y Im y] P 


1458 PINOUT N M 


747 PINOUT Y M 


(3| 

7631 7632 


ACTV 

BCTV 

DCTV 

AMTV 

BMTV 

ACPA 

BCPA 

DCPA 

ACTV 

BCTV 

DCTV 

AMTV 

BMTV 

ACPA 

BCPA 

DCPA 














ACPD 

ACJD 

AMJD 

BCPD 

BCJD 

BMJD 

DCPD 

DCJD 


BCPE 

BCJE 

BMJE 

CCPE 

CCJE 

CMJE 

ECPE 

ECJE 


BCPD 

BCJD 

BMJD 

CCPD 

CCJD 

CMJD 

ECPD 

ECPD 


BCPD 

BCJD 

BMJD 

CCPD 

CCJD 

CMJD 

ECPD 

ECJD 



NOTES: 1 . Duals and quads are available in 14 pin DIP packages, triples in 16 pin only. 

2. Ordering code must consist of basic device and order suffix, e.g., ICL761 1BCPA. 

3. ICL7632 is not compensatable. Recommended for use in high gain circuits only. 
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ICL761 X/762X/763X/764X 

PIN CONFIGURATIONS 


DEVICE 


DESCRIPTION 


PIN ASSIGNMENTS 


ICL7611XCPA 

ICL7611XCTV 

ICL7611XMTV 

ICL7612XCPA 

ICL7612XCTV 

ICL7612XMTV 

ICL7613XCPA 

ICL7613XCTV 

ICL7613XMTV 


Internal compensation, plus 
offset null capability 
and external Iq control. 


TO-99 (TOP VIEW) 
(outline dwg TV) 


Iq set 


8 PIN DIP (TOP VIEW) 
(outline dwg PA) 




*Pin 7 connected to case. 


ICL7614XCPA 

ICL7614XCTV 

ICL7614XMTV 

ICL7615XCPA 

ICL7615XCTV 

ICL7615XMTV 


Fixed Iq (100^ A), external 
compensation, and offset 
null capability. 


TO-99 (TOP VIEW) 
(outline dwg TV) 


8 PIN DIP (TOP VIEW) 
(outline dwg PA) 




ICL7621XCPA 

ICL7621XCTV 

ICL7621XMTV 


Dual op amps with internal 
compensation; Iq fixed 
at lOOpA 

Pin compatible with 
Texas Inst. TL082 
Motorola MC1458 
Raytheon RC4558 


TO-99 (TOP VIEW) 
(outline dwg TV) 


8 PIN DIP (TOP VIEW) 
(outline dwg PA) 




* Pin 8 connected to case. 


ICL7622XCPD 


Dual op amps with internal 
compensation and offset 
null capability; Iq fixed 
at IOOmA 

Pin compatible with 
Texas Inst. TL083 
Fairchild pA747 


14 PIN DIP (TOP VIEW) 
(outline dwgs JD, PD) 


OFFSET* V* OUT* n/c OUTb OFFSETb 



OFFSET* OFFSETb 

Note: Pins 9 and 13 are internally connected. 
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ICL761 X/762X/763X/764X 

PIN CONFIGURATIONS (Cont.) 




DEVICE 


DESCRIPTION 


ICL7631XCPE Triple op amps with internal 

ICL7632XCPE compensation (ICL7631) and 

no compensation (ICL7632). 
Adjustable I q 
S ame pin configuration as 


ICL8023. 


ICL7641XCPD 

ICL7642XCPD 


Quad op amps with internal 
compensation. 


PIN ASSIGNMENTS 


16 PIN DIP (TOP VIEW) 
(outline dwgs JE, PE) 



14 PIN DIP (TOP VIEW) 
(outline dwg JD, PD) 


Iq fixed at 1mA (ICL7641) 
Iq fixed at 10M (ICL7642) 
Pin compatible with 
Texas Instr. TL084 
National LM324 
Harris HA4741 


OUTo -INd +IN„ V +|Nc -INc OUTc 



GENERAL INFORMATION 

STATIC PROTECTION 

All devices are static protected by the use of input 
diodes. However, strong static fields should be avoided, 
as it is possible for the strong fields to cause degraded 
diode junction characteristics, which may result in 
increased input leakage currents. 

LATCHUP AVOIDANCE 

Junction-isolated CMOS circuits employ configura- 
tions which produce a parasitic 4-layer (p-n-p-n) 
structure. The 4-layer structure has characteristics 
similar to an SCR, and under certain circumstances 
may be triggered into a low impedance state resulting 
in excessive supply current. T o avoid this condition, no 
voltage greater than 0.3V beyond the supply rails may 
be applied to any pin. (An exception to this rule 
concerns the inputs of the ICL7613 and ICL7615, 
which are protected to ±200V.) In general, the op amp 
supplies must be established simultaneously with, or 
before any input signals are applied. If this is not 
possible, the drive circuits must limit input current flow 
to 2 mA to prevent latchup. 

CHOOSING THE PROPER Iq 

Each device in the ICL76XX family has a similar Iq 
set-up scheme, which allows the amplifier to be set to 
nominal quiescent currents of 10 /nA, 100 /nA or 1 mA. 


These current settings change only very slightly over 
the entire supply voltage range. The ICL761 1/12/13 
and ICL7631/32 have an external Iq control terminal, 
permitting user selection of each amplifiers’ quiescent 
current. (The ICL7614/15, 7621/22, and 7641/42 have 
fixed iQsettings — refer to selector guide for details.) 
To set the I Q of programmable versions, connect the 
I Q terminal as follows: 

Iq = IOmA — Iq pin to V+ 

Iq = 100/.tA — Iq pin to ground. If this is not possible, 
any voltage from V+-0.8 to V“ +0.8 can be used. 
Iq = 1mA — Iq pin to V~ 

NOTE: The negative output current available is a 
function of the quiescent current setting. For max- 
imum p-p ouput voltage swings into low impedance 
loads, iQof 1 mA should be selected. 

OUTPUT STAGE AND LOAD 
DRIVING CONSIDERATIONS 

Each amplifiers’ quiescent current flows primarily in 
the output stage. This is approximately 70% of the Iq 
settings. This allows output swings to almost the 
supply rails for output loads of 1M, 100K, and lOK, 
using the output stage in a highly linear class A mode. 
In this mode, crossover distortion is avoided and the 
voltage gain is maximized. However, the output stage 
can also be operated in Class AB, which can supply 
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higher output currents. (See graphs under Typical 
Operating Characteristics). During the transition from 
Class A to Class B operation, the output transfer 
characteristic is non-linear and the voltage gain 
decreases. 

A special feature of the output stage is that it 
approximates a transconductance amplifier, and its 
gain is directly proportional to load impedance. 
Approximately the same open loop gains are obtained 
at each ofthe iQsettings if corresponding loads of 1 0K, 
100K, and 1M are used. 

INPUT CFFSET NULLING 

For those models provided with CFFSET NULLING 
pins, nulling may be achieved by connecting a 25K pot 
between the CFFSET terminals with the wiper con- 
nected to V+. At quiescent currents of 1 mA and 100 juA, 
the nulling range provided is adequate for all Vqs 
selections: however wjth Iq = lOyA, nulling may not be 
possible with higher values of Vqs- 

FREQUENCY CCMPENSATIQN 

Th3 IC'.7611/12/13, 7621/22, 7631, 7641/42 are 
internally compensated, and are stable for closed loop 
gains as low as unity for capacitive loads up to lOOpF 

The ICL7614 and 15 are externally compensated by 
connecting a capacitor between the CCMP and CUT 
pins. A 39pF capacitor is required for unity gain 
compensation; for greater than unity gain applications, 
increased bandwidth and slew rate can be obtained by 
reducing the value of the compensating capacitor. 

Since the gm of the first stage is proportional to VTq, 
greatest compensation is required when I Q= 1 mA. The 
ICL7632 is not compensated internally, nor can it be 
compensated externally. The device is stable when 
used as follows: 

Iq of 1 mA for gains > 20 
Iq of 100 /iA for gains > 10 
Iq of 10 iiA for gains > 5 


ABSOLUTE MAXIMUM RATINGS ' 

Total Supply Voltage to V~ 18V 

Input Voltage V'+0.3 to V~ -0.3V 

Input Voltage ICL7613/15 Only .... V"+200 to V~ -200V 
Differential Input Voltage 2 ... ±| ^ V'-i-0.3 - i V” -0.3i|V 

Differential Input Voltage ^ 

ICL7613/15 Only ± V^+200 - iV~ - 200i|V 

Duration of Output Short Circuit ^ Unlimited 


Continuous Power Dissipation @ 25° C 

Above 25® C 
derate 3S lOilov^^ 

TO-99 

250m W 

2mW/°C 

8 Lead Minidip 

250m W 

2mW/°C 

14 Lead Plastic 

375mW 

3mW/°C 

14 Lead Cerdip 

500mW 

4mW/°C 

16 Lead Plastic 

375mW 

3mW/°C 

16 Lead Cerdip 

500mW 

4mW/°C 

Storage Temperature Range 

. -55° C to -l-150°C 


HIGH VCLTAGE INPUT PRCTECTICN 

The ICL7613 and 7615 include on-chip thin film 
resisitors and clamping diodes which allow voltages of 
up to ±200 to be applied to either input for an indefinite 
time without device failure. These devices will be 
useful where high common mode voltages, differential 
mode voltages, or high transients may be experienced. 
Such conditions may be found when interfacing 
separate systerns with separate supplies. Unity gain 
stability is somewhat degraded with capacitive loads 
because of the high value of input resistors. 

EXTENDED COMMON MODE INPUT RANGE 

The 1CL761 2 incorporates additional processing which 
allows the input CMVR to exceed each power supply 
rail by 0.1 volt for applications where Vsupp^ r1.5V. 
For those applications where Vsupp^ -1 -SV, the input 
CMVR is limited in the positive direction, but may 
exceed the negative supply rail by 0.1 volt in the 
negative direction (eg. for Vsupp = 7:1.0V, the input 
CMVR would be ± 0.6 volts to -1 .1 volts). 

OPERATION AT Vsupp = ^10 VOLTS 

Operation at Vsupp= ±1 OV is guaranteed at I q= IO^A 
only. This applies to these devices with selectable Iq, 
and those devices are set internally to Iq = lO^A (i.e., 
ICL7611 , 7612, 7613, 7631, 7632, 7642). 

Output swings to within a few millivolts of the supply 
rails are achievable for Rl^ 1 Megli. Guaranteed input 
CMVR is r0.6V minimum and typically t 0.9V to -0.7 at 
V supp= ±1 OV. For applications where greater common 
mode range is desirable, refer to description of 
ICL7612 above. 

The user is cautioned that, due to extremely high input 
impedances, care must be exercised in layout, 
construction, board cleanliness, and supply filtering to 
avoid hum and noise pickup. 


Operating Temperature Range 

M Series -55°C to +125°C 

C Series 0°Cto+70°C 

Lead Temperature 'Soldering, 10 sec 300°C 

Notes: 


1. Stresses above those listed under Absolute Maximum 
Ratings may cause permanent damage to the device. These 
are stress ratings only, and functional operation ofthe device 
at these or any other conditions above those indicated in 
the operational sections ofthe specifications is not Implied. 
Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 

2. Long term offset voltage stability will be degraded if large 
input differential voltages are applied for long periods of 
time. 

3. The outputs may be shorted to ground or to either supply, 
for Vsupp SIOV. Care must be taken to insure that the dissi- 
pation rating is not exceeded. 
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ELECTRICAL CHARACTERISTICS VsuPP = ±5.0V, Ta = 25°C. unless otherwise specified 





76XXA 


76XXB 

76XXO 



PARAMETER 

SYMBOL 

CONDITIONS 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

UNITS 

Input Offset Voltage 

Vos 

Rs<100Kn, Ta=25°C 



2 



5 



15 

mV 


Tmin<Ta<Tmax 



3 



7 



20 


Temperature Coefficient of Vos 

AVos/AT 

Rs<100Kn 


10 


■ 

lJLS 



25 


mV/'-C 

Input Offset Current 

los 

Ta=25‘'C 


0.5 

30 


05 

30 

1 

0.5 

30 




ATa=C ^ 



300 



300 



300 

pA 



^Ta=M2 



800 



800 



800 


Input Bias Current 

Ibias 

Ta=25'’ C 


1.0 

50 


1.0 

50 


1.0 

50 




ATa=C 



400 



400 



400 

pA 



ATa=M 



4000 



4000 



4000 


Common Mode Voltage Range 

VCMR 

Io=10mA ' 

z:4.4 



+ 4.4 



±4.4 




1 Except ICL7612 


Iq=100mA 

=4.2 



± 4.2 



±4.2 



V 



iQ=1mA ’ 

±3.7 



± 3.7 



±3.7 




Extended Common Mode Voltage 

VcMP 

Iq=10uA 

±53 



± 5.3 



±5.3 




Range ilCL7612 Only 


Iq=100mA 

+5.3 

-5.1 



+ 5.3 

- 5.1 



+5.3 

-6.1 



V 



lo=1 mA 

+53 



+ 5.3 



+5.3 






-4.5 



-45 



-4.5 




Output Voltage Swing 

VoUT 

(1) Iq = lOnA. Rl = 1MH 













Ta = 25°C 

+ 4.9 



+ 4.9 



+ 4,9 






■iTA = C 

+ 4.8 



+ 4.8 



1 + 

bo 






JiTa = M 

+ 4.7 



+ 4.7 



± 4.7 






Iq = 100aA. RL = 100kS! 













Ta=25»C 

+ 4.9 



+ 4.9 



+ 4.9 






ATa=C 

+ 4.8 



+ 4.8 



±4.8 



V 



.iTA = M 

+ 4.5 



+ 4.5 



+ 4.5 






(1) Iq = 1mA, R|_ = lOkit 













Ta=25"C 

1+ 

u 

<p 



+ 4.5 



+ 4.5 






aTa = C 

+ 4.3 



+ 4.3 



+ 4.3 






L' 

11 

+ 4.0 



+ 4.0 



+ 4.0 




Large Signal Voltage Gain 

Avol 

Vo=±4.0V, RL=1Mfl 
Io=10aA' , Ta=25‘’C 

86 

104 


80 

104 


80 

104 





.iTA=C 

80 



75 



75 






^Ta=M 

74 



68 



68 






Vo=:4.0V, RL=100kll 
Io=100mA, Ta=25°C 

86 

102 


80 

102 


80 

102 





JiTA=C 

80 



75 



75 






.iTA=M 

74 



68 



68 



dB 



Vo=±4.0V, RL=10k£J 
lQ=1mA' Ta=25°C 

80 

83 


76 

83 


76 

83 





.iTA=C 

76 



72 



/ ^ 






.iTA=M 

72 



68 



68 




Unity Gain Bandwidth 

Gbw 

lb=10MA ’ 


0.044 



0 044 



0.044 


MHz 



Io=100aA 


0 48 



0.48 



0 48 





lQ=1mA ’ 


1.4 



1.4 



1.4 



Input Resistance 

Rin 



1012 



10'2 



1012 


ii 

Common Mode Rejection Ratio 

CMRR 

Rs<100Kn, Io=10mA ’ 

76 

96 


70 

96 


70 

96 





RsSIOOKn, lQ=100;iA 

76 

91 


70 

91 


70 

91 


dB 



RsSIOOKn, lo=1mA ’ 

66 

87 


60 

87 


60 

87 



Power Supply Rejection Ratio 

PSRR 

RsSIOOKfl, lQ=10iiA ' 

80 

94 


80 

94 


80 

94 





RsSIOOKfl, Io=100a£A 

80 

86 


80 

86 


80 

86 


dB 



Rs<100Kn, lQ=1mA ’ 

70 

77 


70 

77 


70 

77 



Input Referred Noise Voltage 

6 n 

Rs=100n, f=1KHz 


100 



100 



100 


nV^i^ 

Input Referred Noise Current 

in 

Rs=100n, 1=1 KHz 


0.01 



0.01 



001 


pA^Hz 

Supply Current 

ISUPP 

No Signal. No Load 











(Per Amplifier! 


Iq=10mA ' 


0.01 

0.02 


0.01 

0.02 


0.01 

0.02 




Io=100mA 


0.1 

0.25 


0.1 

0.25 


0.1 

0.25 

mA 



lQ=1mA ' 


1.0 

2.5 


1.0 

2.5 


1.0 

2.5 


Channel Separation 

V 01 /V 02 

Avol=100 


120 



120 



120 


dB 

Slew Ratei^ 

SR 

Avol=1. Cl=100pF, 













ViN = 8Vp-p 













IO=10MAi1 , RL=1Mn 


0.016 



0.016 



0.016 


V/as 



IO=100,iA, flL=100Kn 


0.16 



0.16 



0.16 





IO=1mA 1 , RL=10Kn 


1.6 



1.6 



1.6 



Rise Time 


ViN=50mV, Cl=100pF 
IO=10mA ' . RL=1Mn 


20 



20 



20 


mS 



Io=100mA. RL=100Kn 


2 



2 



2 





IO=1mA ’ , RL=10Kn 


0.9 



0.9 



0.9 



Overshoot Factor iSl 


ViN=50mV, Cl=100pF 
lo=10jiA ' , RL=1Mn 


5 



5 



5 





Io=100mA, RL=100Kn 


10 



10 



10 


% 



lo=1mA 1 . RL=10Kn 


40 



40 



40 





Note: 1. ICLTSU, 7612, 7613 only. 2. C - Commercial Temperature Range: 0°C to t 70°C 3. ICL7614/15; 39pF from pin 6to pin 8. 

M = Military Temperature Range: to +125°C 
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ELECTRICAL CHARACTERISTICS Vsupp =± 1-OV, Iq = lO^A, Ta = 25°C, unless otherwise specified. 

Specs apply to ICL761 1/7612/7613 only. 






76XXA 



76XXB 



PARAMETER 

SYMBOL 

CONDITIONS 

MIN. 

TYP. 

MAX. 

MIN 

TYP. 

MAX 

UNITS 

Input Offset Voltage 

Vos 

Rs<100Kn, Ta=25“C 



2 



5 

mV 



Tmin<Ta<Tmax 



3 



7 


Temperature Coefficient of Vos 

JkVos/AT 

RsSIOOKH 


10 



15 


mV/“C 

Input Offset Current 

los 

Ta=25*C 


0.5 

30 


0.5 

30 



ATa— c 



300 



300 

pA 

Input Bias Current 

■bias 

Ta=25'’C 


1.0 

50 


1.0 

50 



ATa=C 



500 



500 

pA 

Common Mode Voltage Range 
(Except ICL7612) 

VCMR 


±0 .6 



±0 .6 



V 

Extended Common Mode Voltage 

VCMH 


+0.6 



+0.6 




Range (ICL7612 Only) 



to 

-1.1 



to 

-1.1 



V 

Output Voltage Swing 

VOUT 

RL=1Mn, Ta=25°C 


±0.98 



±0.98 





ATa=C 


±0.96 



±0.96 


V 

Large Signal Voltage Gain 

o 

> 

< 

vo=±o.iv, RL=iMn 










Ta=25‘’C 


90 



90 





ATa=C 


80 



80 


dB 

Unity Gain Bandwidth 

Gbw 



0.044 



0.044 


MHz 

Input Resistance 

Rin 



1012 



1012 


n 

Common Mode Rejection Ratio 

CMRR 

Rs<100Kft 


80 



80 


dB 

Power Supply Rejection Ratio 

PSRR 

Rs<100Kn 


80 



80 


dB 

input Referred Noise Voltage 

6n 

Rs=100n, f=1KHz 


100 



100 


1 

c 

Input Referred Noise Current 

in 

Rs=100n, f=1KHz 


0.01 



0.01 



Supply Current 
(Per Amplifier) 

Isupp 

No Signal, No Load 


6 

15 


6 

15 

mA 

Slew Rate 

SR 

Avol=1, Cl=100pF, 


0.016 



0.016 


V/mS 



ViN=0.2Vp-p 










RL=1Mn 








Rise Time 

tr 

ViN=50mV, Cl=100pF 


20 



20 


MS 



RL=1Mn 








Overshoot Factor 


ViN=50mV. Cl=100pF 


5 



5 


% 



RL=1Mn 









Note; C = Commercial Temperature Range(0“C to +70®C) ; M = Military Temperature Range (-55®C to +125‘’C) . 
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ICL7650 
Chopper Stabilized 
Operational Amplifier 


FEATURES 

• Extremely low Input offset voltage - VV over 
temperature range 

• Low long-term and temperature drifts of Input 
offset voltage 

• Low DC Input bias current - lOpA 

• Extremely high gain, CMRR and PSRR - 
min 120dB 

• High slew rate - 2.5V I ns 

• Wide bandwidth - 2MHz 

• Internally compensated for unity-gain operation 

• Very low intermodulation effects (open loop phase 
shift <10** ® chopper frequency) , 

• Clamp circuit to avoid overload recovery problems 
and allow comparator use 

• Extremely low chopping spikes at input and 
output 

GENERAL DESCRIPTION 

The ICL7660 chopper-stabilized amplifier is a high- 
performance device which offers exceptionally low off- 
set voltage and input-bias parameters, combined with 
excellent bandwidth and speed characteristics. Inter- 
sil’s unique CMOS approach to chopper-stabilized 
amplifier design yields a versatile precision compo- 
nent which can replace more expensive hybrid or 
modular parts, while at the same time out-perlorming 
them and other monolithic devices. 


The chopper amplifier achieves its low offset by com- 
paring the inverting and non-inverting input voltages in 
a nulling amplifier, nulled by alternate clock phases. 
Two external capacitors are required to store the cor- 
recting potentials on the two amplifier nulling inputs; 
these are the only external components necessary. 

The clock oscillator and all the other control circuitry 
is entirely self-contained, however the 14-pin version 
includes a provision for the use of an external clock, if 
required for a particular application. In addition, the 
ICL7650 is internally compensated for unity-gain 
operation. 

ORDERING INFORMATION 



NOTE; By using the ICL 76%-1 versions and connecting Ch^|,i, better noise 
performance can be attained. 
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ICL7650 BMM iiiaggBL 

ABSOLUTE MAXIMUM RATINGS 


Total Supply Voltage (V*" to V“ ) , 18 Volts 

Input Voltage (V*" + 0.3) to (V~ - 0.3) Volts 

Storage Temp. Range -55“Cto150“C 

Operating Temp. Range See Note 1 

Lead Temperature (Soldering, 10 sec) 300 “C 

Voitage on osciilator controi pins V+toV" 

except EXT CLOCK iN: . (V + + 0.3) to (V + - 6.0) Volts 

Duration of Output short circuit Indefinite 

Current into any pin 10mA 

— while operating (Note 4) 100 M 


Copt. Total Power Dissipn (Ta =25°C) 


CERDIP Package 500 mW 

Plastic Package 375 mW 

TO-99 250 mW 


Stresses above those listed under “Absolute Maximum Ratings” 
may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of the 
specifications is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect device reliability. 


OPERATING CHARACTERISTICS: Test Conditions; V+ = +5V, V- = -5V, Ta = +25“C, Test Ckt 

(unless otherwise specified) 


HARAMtlEK 

SYMBOL 

TEST CONOiTiONS 

MiN. 

LIMITS 

TYP. 

MAX. 

UNIT 

Input Offset Voltage 

Vos 

Ta = +25*C 


±0.7 

±5 




-55*C <Ta <+85*C 


±1.0 


aV 



-55*C <Ta < + 125’C 



5.0 


Average Temp. Coefficient 

AVos 

-20*C <Ta < +85*C 


0.01 

0.05 

|tV/*C 

of Input Offset Voltage 

AT 



50 



Input Bias Current 

■bias 

Ta = +25*C 


1.5 

10 


(doubles every 10*0) 


0*C<Ta< +70*C 


35 


pA 



-20*C<Ta< +85*C 


100 



Input Offset Current 

■os 

Ta = 25*C 


0.5 


pA 

Input Resistance 

Rin 



1012 


Q 

Large Signal Voltage Gain 

AvoL 

Rl = 10k0 

1x10® 

5x10® 


V/V 

Output Voltage Swing 

VoUT 

Rl. = lOkO 

±4.7 

±4.85 


V 

(Notes) 


Rl = lOOkQ 


±4.95 



Common Mode Voltage Range 

CMVR 


-5.0 

-5.2 to + 2.0 

1.6 

V 

Common Mode Rejection Ratio 

CMRR 

CMVR = -5Vto +1.6 

120 

130 

■ 

dB 

Power Supply Rejection Ratio 

PSRR 

±3V to ±8V 

120 

130 


dB 

Input Noise Voltage 

6n__ 

Rs = 1000 


2 


pVp-p 



0 to 10Hz 





Input Noise Current 

■n 

f = 10H2 


0.01 


pA/VHz 

Unity Gain Bandwidth 

GBW 



2.0 


MHz 

Slew Rate 

SR 

Cl = 50pF, Rl = lOkO 


2.5 


V/aS 

Rise Time 

tr 



0.2 


AS 

Overshoot 




20 


% 

Operating Supply Range 

V+ to V- 


4.5 


16 

V 

Supply Current 

■SUPP 

no load 


2.0 

3.5 

mA 

Internal Chopping Frequency 

fch 

pins 12-14 open (DIP) 

120 

200 

375 

Hz 

Clamp ON Current (note 2) 


Rl = lOOkO 

25 

70 

200 

pA 

Clamp OFF Current (note 2) 


-4.0V<VouT< +4.0V 


1 


pA 

Offset Voltage vs Tims 




100 


nV/'vmOrun 


NOTE 1: Operating temperature range for M series parts is -56 *C to +125 *C, for I series Is -20*C to +65*0, for C series is 0*0 to +70*0 
NOTE 2: See OUTPUT OLAMP under detailed description. 

NOTE 3: OUTPUT OLAMP not connected. See typical characteristic curves for output swing vs clamp current characteristics. 

NOTE 4: Limiting Input current to 100^ is recommended to avoid latch-up problems. Typically 1mA Is safe, however this is not guaranteed. 
NOTE 5: Iqs = 2 • Ibias 
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INPUT OFFSET VOLTAGE CHANGE - COMMON-MODE INPUT VOLTAGE LIMIT V SUPPLY CURRENT - mA 


ICL7650 

TYPICAL OPERATING CHARACTERISTICS 



SUPPLY CURRENT va. SUPPLY CURRENT w. 

SUPPLY VOLTAGE AMBIENT TEMPERATURE 



4 6 8 10 12 14 16 



-SO -25 0 25 SO 75 100 125 


MAXIMUM OUTPUT CURRENT 



2 4 6 8 10 12 14 16 


TOTAL SUPPLY VOLTAGE - VOLTS 


AMBIENT TEMPERATURE — °C 


TOTAL SUPPLY VOLTAGE - VOLTS 


COMMON-MODE INPUT-VOLTAGE RANGE 
«• SUPPLY VOLTAGE 




10Hz P-P NOISE VOLTAGE 
vs. CHOPPING FREQUENCY 



10 100 IK 10K 


EACH SUPPLY VOLTAGE ( -I- AND -) 


TEMPERATURE - 'C 


CHOPPING FREQUENCY (CLOCK-OUT) Hz 


INPUT OFFSET VOLTAGE CHANGE 
vs. SUPPLY VOLTAGE 



4 8 8 10 12 14 16 


INPUT OFFSET VOLTAGE 



10 100 IK 10K 


OUTPUT WITH ZERO INPUT; GAIN « 1000; 
BALANCED SOURCE IMPEDANCE > lOKO 



123456789 


TOTAL SUPPLY VOLTAGE - VOLTS 


CHOPPING FREQUENCY (CLOCK-OUT) Hz 


TIME - ms 
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1ms/dlv 








ICL7650 


OPEN LOOP GAIN AND PHASE SHIFT 
vs. FREQUENCY 



FREQUENCY Hz 



OPEN LOOP GAIN AND PHASE SHIFT 
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DETAILED DESCRIPTION 
AMPLIFIER 

The block diagram shows the major elements of the 
ICL7650. There are two amplifiers, the main amplifier, 
and the nulling amplifier; both have offset-null capabil- 
ity. The main amplifier is connected full-time from the 
input to the output, while the nulling amplifier, under 
the control of the chopping frequency oscillator and 
clock circuit, alternately nulls itself and the main 
amplifier. The nulling connections, which are MOSFET 
back gates, are inherently high impedance, and two ex- 
ternal capacitors provide the required storage of the 
nulling potentials and the necessary nulling-loop time 
constants. The nulling arrangement operates over the 
full common-mode and power-supply ranges, and is 
also independent of the output level, thus giving ex- 
ceptionally high CMRR, PSRR, and AyoL- 

Careful balancing of the input switches, and the in- 
herent balance of the input circuit, minimizes chopper 
frequency charge injection at the input terminals, and 
also the feedforward-type injection into the compensa- 
tion capacitor, which is the main cause of output 
spikes in this type of circuit. 

INTERMODULATION 

Previous chopper-stabilized amplifiers have suffered 
from intermodulation effects between the chopper fre- 
quency and input signals. These arise because the 
finite AC gain of the amplifier necessitates a small AC 
signal at the input. This is seen by the zeroing circuit 
as an error signal, which is chopped and fed back, thus 
injecting sum and difference frequencies and causing 
disturbances to the gain and phase vs. frequency 
characteristics near the chopping frequency. These ef- 
fects are sustantially reduced in the ICL7650 by 
feeding the nulling circuit with a dynamic current, cor- 
responding to the compensation capacitor current, in 
such a way as to cancel that portion of the input signal 
due to finite AC gain. Since that is the major error con- 
tribution to the ICL7650, the intermodulation and 
gain/phase disturbances are held to very low values, 
and can generally be ignored. 

CAPACITOR CONNECTION 

The null-storage capacitors should be connected to 
the Cexta and Cextb pins, with a common connection 
to the Cretn pin (in the case of 14-pin devices) or the 
V~ pin (in the case of the 8-pin devices). This connec- 
tion should be made directly by either a separate wire 
or PC trace to avoid injecting load current IR drops into 



the capacitive circuitry. The outside foil, where 
available, should be connected to Cretn (o'' V~). 

OUTPUT CLAMP 

The OUTPUT CLAMP pin allows reduction of the 
overload recovery time inherent with chopper-stabi- 
lized amplifiers. When tied to the inverting input pin, or 
summing junction, a current path between this point 
and the OUTPUT pin occurs just before the device out- 
put saturates. Thus uncontrolled input differential in- 
puts are avoided, together with the consequent charge 
build-up on the correction-storage capacitors. The out- 
put swing is slightly reduced. 

CLOCK 

The ICL7650 has an internal oscillator giving a chop- 
ping frequency of 200 Hz, available at the CLOCK OUT 
pin on the 14-pin devices. Provision has also been 
made fo r the use of an external clock in these parts. 
The INT/EXT pin has an internal pull-up and may be left 
open for normal operation, but to utilize an external 
clock this pin must be tied to V“ to disable the in- 
ternal clock. The external clock signal may then be ap- 
plied to the EXT. CLOCK IN pin. At low frequencies, the 
duty cycle of the external clock is not critical, since an 
internal divide-by-two provides the desired 50% swit- 
ching duty cycle. However, since the capacitors are 
charged only when EXT CLK IN is HIGH, a 50-80% 
positive duty cycle is favored for frequencies above 
500Hz to ensure that any transients have time to settle 
before the capacitors are turned OFF. The external 
clock should swing between V+ and GROUND for 
power supplies up to ±6V, and between V+ and V+ 
-6V for higher supply voltages. Note that a signal of 
abo ut 40 0Hz will be present at the EXT CLK IN pin with 
INT/EXT high or open. This is the internal clock signal 
before the divider. 

In those applications where a strobe signal is 
available, an alternate approach to avoid capacitor 
misbalancing during overload can be used. If a strobe 
signal is connected to EXT CLK IN so that it is low dur- 
ing the time that the overload signal is applied to the 
amplifier, neither capacitor will be charged. Since the 
leakage at the capacitor pins is quite low at room 
temperature, the typical amplifier will drift less than 
10/tV/sec, and relatively long measurements can be 
made with little change in offset. 

BRIEF APPLICATION NOTES 

COMPONENT SELECTION 

The two required capacitors, Cexta and Cextb. I^ave 
optimum values depending on the clock or chopping 
frequency. For the preset internal clock, the correct 
value is O.VF, and to maintain the same relationship 
between the chopping frequency and the nulling time 
constant this value should be scaled approximately in 
proportion if an external clock Is used. A high-quality 
film-type capacitor such as mylar is preferred, 
although a ceramic or other lower-grade capacitor may 
prove suitable in many applications. For quickest settl- 
ing on initial turn-on, low dielectric absorbtion capaci- 
tors (such as poly propylene) should be used. With 
ceramic capacitors, several seconds may be required 
to settle to VV. 
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STATIC PROTECTION 

All device pins are static-protected by the use of input 
diodes. However, strong static fields and discharges 
should be avoided, as they can cause degraded diode 
junction characteristics, which may result in increased 
input-leakage currents. 

LATCH UP AVOIDANCE 

Junction-isolated CMOS circuits inherently include a 
parasitic 4-layer (p-n-p-n) structure which has 
characteristics similar to an SCR. Under certain cir- 
cumstances this junction may be triggered into a low- 
impedance state, resulting in excessive supply cur- 
rent. To avoid this condition, no voitage greater than 
0.3V beyond the supply rails should be applied to any 
pin. In general, the amplifier supplies must be 
established either at the same time or before any input 
signals are applied. If this is not possible, the drive cir- 
cuits must limit input current flow to under 1mA to 
avoid latchup, even under fauit conditions. 

OUTPUT STAGE/LOAD DRIVING 

The output circuit is a high-impedance stage (approx- 
imately' ISkS), and t.hsrefors, with loads less than this 
the chopper amplifier behaves in some ways like a 
transconductance amplifier whose open-loop gain is 
proporfionai to load resistance. For example, the open- 
loop gain wili be 17dB lower with a IkQ load than with a 
lOkQ load. If the amplifier is used strictly for DC, this 
iower gain is of little consequence, since the DC gain 
is typicaliy greater than 120dB even with a 1KO load. 
However, for wideband appiications, the best frequen- 
cy response will be achieved with a load resistor of 
10K or higher. This wiii result in a smooth 6dB/octave 
response from 0.1 Hz to 2MHz, with phase shifts of less 
than 10” in the transition region where the main 
amplifier takes over from the null amplifier. 

THERMO-ELECTRIC EFFECTS 

The ultimate limitations to ultra-high precision DC 
ampiifiers are the thermo-eiectric or Peltier effects 
arising in thermocouple junctions of dissimilar metals, 
alloys, silicon, etc. Unless all junctions are at the same 


temperature, thermoeiectric voltages typically around 
O.liiWrc, but up to tens of /iV/®C for some materials, 
will be generated. In order to realize the extremeiy iow 
offset voltages that the chopper amplifier can provide, 
it is essential to take special precautions to avoid 
temperature gradients. Ail components should be 
enclosed to eliminate air movement, especially that 
caused by power-dissipating elements in the system. 
Low thermoelectric-coefficient connections should be 
used where possible and power supply voltages and 
power dissipation should be kept to a minimum. High- 
impedance loads are preferable, and good separation 
from surrounding heat-dissipating elements is 
advisable. 

GUARDING 

Extra care must be taken in the assembly of printed cir- 
cuit boards to take full advantage of the low input cur- 
rents of the ICL7650. Boards must be thoroughly 
cleaned with TCE or alcohol and blown dry with com- 
pressed air. After cieaning, the boards should be 
coated with epoxy or silicone rubber to prevent 
contamination. 

Even with properly cleaned and coated boards, 
leakage currents may cause trouble, particularly since 
the input pins are adjacent to pins that are at supply 
potentials. This ieakage can be significantly reduced 
by using guarding to lower the voltage difference be- 
tween the inputs and adjacent metal runs. Input guar- 
ding of the 8-lead TO-99 package is accomplished by 
using a 10-lead pin circle, with the leads of the device 
formed so that the holes adjacent to the inputs are 
empty when it is inserted in the board. The guard, 
which is a conductive ring surrounding the inputs, is 
connected to a low impedance point that is at approx- 
imately the same voltage as the inputs. Leakage cur- 
rents from high-voltage pins are then absorbed by the 
guard. 

The pin configuration of the 14-pin duai in-line package 
is designed to facilitate guarding, since the pins adja- 
cent to the inputs are not used (this is different from 
the standard 741 and 101A pin configuration, but cor- 
responds to that of the LM108). 
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PIN COMPATIBILITY 

The basic pinout of the 8-pin device corresponds, where 
possible, to that of the industry-standard 8-pin devices, 
the LM741, LM101, etc. The null-storing external 
capacitors are connected to pins 1 and 8, usually used 
for offset null or compensation capacitors, or simply 
not connected. The output-clamp pin (5) is similarly us- 
ed. In the case of the OP-05 and OP-07 devices, the re- 
placement of the offset-null pot, connected between 
pins 1 and 8 and V+ , by two capacitors from those pins 
to V- , will provide easy compatibility. As for the LM108, 
replacement the compensation capacitor between pins 
1 and 8 by the two capacitors to V- is all that is 
necessary. The same operation, with the removal of any 
connection to pin 5, will suffice for the LM101, /iA748, 
and similar parts. 

The 14-pin device pinout corresponds most closely to 
that of the LM108 device, owing to the provision of 
“NC” pins for guarding between the input and all other 
pins. Since this device does not use any of the extra 
pins, and has no provision for offset-nulling, but re- 
quires a compensation capacitor, some changes will 
be required in layout to convert to the ICL7650. 

TYPICAL APPLICATIONS 

Clearly the applications of the ICL7650 will mirror 
those of other op. amps. Thus, anywhere that the per- 
formance of a circuit can be significantly improved by 
a reduction of input-offset voltage and bias current, the 
ICL7650 is the logical choice. Basic non-inverting and 
inverting amplifier circuits are shown in Figs. 2 and 3. 
Both circuits can use the output ciamping circuit to 
enhance the overload recovery performance. The only 
limitations on the replacement of other op. amps by 


the ICL7650 are the supply voltage {± 8V max.) and the 
output drive capability (lOkQ load for full swing). Even 
these limitations can be overcome using a simple 
booster circuit, as shown in Fig, 4, to enable the full 
output capabilities of the LM741 (or any other standard 
device) to be combined with the input capabilities of 
the ICL7650. The pair form a composite device, so loop 
gain stability, when the feedback network is added, 
should be watched carefully. 

Fig. 5 shows the use of the clamp circuit to advantage 
in a zero-offset comparator. The usual problems in us- 
ing a chopper stabilized ampiifier in this application 
are avoided, since the clamp circuit forces the inver- 
ting input to follow the input signal. The threshold in- 
put must tolerate the output clamp current ® V|n/R 
without disturbing other portions of the system. 
Normal logarithmic amplifiers are limited in dynamic 
range in the voltage-input mode by their input-offset 
voltage. The built-in temperature compensation and 
convenience features of the ICL8048 can be extended 
to a voltage-input dynamic range of close to 6 decades 
by using the ICL7650 to offset-null the ICL8048, as 
shown in Fig. 6. The same concept can also be used 
with such devices as the HA2500 or HA2600 families of 
op amps, to add very iow offset voltage capability to 
their very high slew rates and bandwidths. Note that 
these circuits will also have their DC gains, CMRR, and 
PSRR enhanced. 

Mixing the iCL7650 with circuits operating at ±15V 
supplies requires the provision of a lower voltage. 
Although this can be met fairly easily, a highly efficient 
voltage divider can be built using the ICL76^ voltage 
converter circuit ‘backwards’. A suitable connection is 
shown In Fig. 7. 
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FIG. 6 ICL8048 OFFSET NULLED BY ICL7650 FIG. 7 SPLITTING +15V WITH ICL7660. 

SAME FOR -15V. >95% EFF. 

FOR FURTHER APPLICATIONS ASSISTANCE, SEE A053 AND R017 
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Chopper-Stabilized 
Operational Amplifier 



FEATURES 

• Extremely low input offset voltage— VV over tem- 
perature range 

• Ultra low long-term an d temp erature drifts of input 
offset voltage (lOOnV/Vmonth, 10nV/**C) 

• Low DC input bias current— 15pA 

• Extremely high gain, CMRR and PSRR— min 1 10dB 

• Low input noise voltage- 0.2/iVp-p (DC— 1Hz) 

• Internally compensated for unity-gain operation 

• Very low intermodulation effects (open-loop phase 
shift < 2° @ chopper frequency) 

• Clamp circuit to avoid overload recovery problems 
and allow comparator use 

• Extremely low chopping spikes at input and output 

GENERAL DESCRIPTION 

The ICL7652 chopper-stabilized amplifier offers excep- 
tionally low input offset voltage and is extremely stable with 


respect to time and temperature. It is similar to INTERSIL'S 
ICL7650 but offers improved noise performance and a wider 
common-mode input voltage range. The bandwidth and slew 
rate are reduced slightly. 

INTERSIL’S unique CMOS chopper-stabilized amplifier cir- 
cuitry is user-transparent, virtually eliminating the traditional 
chopperamplifier problems of intermodulation effects, chop- 
ping spikes, and overrange lock-up. 

The chopper amplifier achieves its low offset by comparing 
the inverting and non-inverting input voltages in a nulling 
amplifier, nulled by alternate clock phases. Two external 
capacitors are required to store the correcting potentials on 
the two amplifier nulling inputs; these are the only external 
components necessary. 

The clock oscillator and all the other control circuitry is en- 
tirely self-contained, however the 14-pin version includes a 
provision for the use of an external clock, if required for a 
particular application. In addition, the ICL7652 is internally 
compensated for unity-gain operation. 


ORDERING INFORMATION 


PIN CONFIGURATIONS 


TEMP RANGE 

PACKAGE 

ORDER# 

O^C to + 70°G 

14-pin plastic 

ICL7652CPD 

-20°Cto -t-85°C 

14-pin CERDIP 

ICL7652IJD 

0“Cto -l-70°C 

8-pin TO-99 

ICL7652CTV 

-20°Cto -f85X 

8-pin TO-99 

ICL7652ITV 




Figure 1. Block Diagram 
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ABSOLUTE MAXIMUM RATINGS 



TotalSupp!yVoltage(V+toV-) 18V 

Input Voltage (V^ +0.3)to(V“ -0.3)V 

Storage Temperature Range -55“Cto150“C 

Operating Temperature Range See Note 1 

Lead Temperature (Soldering, 10 sec) 300“C 

Voltageon Oscillator Control Pins V^toV" 

Duration of Output Short Circuit Indefinite 


Current into Any Pin 10mA 

—while operating (Note4) lOO^tA 

Continuous Total Power Dissipation (T^ = 25°C) 

CERDIP Package SOOmW 

Plastic Package 375mW 

TO-99 250mW 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of the specifica- 
tions is not Implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


OPERATING CHARACTERISTICS: Test Conditions: V^ = +5V, V = -5V, Ta= +25'C, Test Circuit (unless otherwise specified) 

i 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNIT 

MIN 

TYP 

MAX 

Input Offset Voltage 

Vqs 

Ta= -P25X 


±0.7 , 

±5 

fN 

Over Operating Temperature 
Range (Note 1) 


±1.0 


Average Temperature Coefficient 
of Input Offset Voltage 

^Vqs 

AT 

Operating Temperature 

Range (Note 1) 


0.01 

0.05 

pV/X 

Input Bias Current 
(Doubles every 10X above 
about 60X) 

'bias 

T* = H- 25X 


15 

30 

pA 

0X<Ta< -P70X 


35 


-20X<Ta< +85“C 


100 


, Input Offset Current 

'os 

Ta= -r-25X 


25 

60 

pA 

Input Resistance 

f^lN 



10^2 


0 

Large Signal Voltage Gain 

^VOL 

Rl = lOkfi, Vqut = ± 4V 

120 

150 


dB 

Output Voltage Swing (Note 3) 

Vqut 

CJ 

o 

II 

cc 



±4.7 

±4.85 


V 

Rl = lOOkQ 


±4.95 


Common-Mode Voltage Range 

CMVR 


-4.3 

- 4.8 to -p 4.0 

3.5 

V 

Common-Mode Rejection Ratio 

CMRR 

CMVR= -4.3V to -I-3.5V 

110 

130 


dB 

Power Supply Rejection Ratio 

PSRR 

±3Vto±8V 

110 

130 


dB 

input Noise Voltage 

®np-p 

Rs = 100S, DC to 1Hz 


0.2 


/‘Vp-p 

DC to 10Hz 


0.7 


Input Noise Current 


f=10Hz 


0.01 


pA/VHz 

Unity-Gain Bandwidth 

GBW 



0.45 


MHz 

Slew Rate 

SR 

Cl = 50pF, RL = 10kfi 


0.5 


V/^s 

Rise Time 

tr 



0.8 


IXS 

Overshoot 




20 


% 

Operating Supply Range 

1 

> 

o 

+ 

> 


5.0 


16 

V 

Supply Current 

'supp 

No Load 


2.0 

3.5 

mA 

Internal Chopping Frequency 

^ch 

Pins 12-14 Open (DIP) 


400 


Hz 

Clamp ON Current (Note 2) 


RL = 100kfi 

25 

100 


/^A 

Clamp OFF Current (Note 2) 


- 4.0V < Vqut < +4.0V 


1 


pA 

Offset Voltage vs Time 





100 


nV/Vmonth 


Note 1: Operating temperature range for I series parts is - 20"C to + 85°C, for C series is OX to + 70X. 

Note 2: See OUTPUT CLAMP under detailed description. 

Note 3; OUTPUT CLAMP not connected. See typical characteristics curves for output swing vs clamp current characteristics. 

Note 4: Limiting input current to 100/iA is recommended to avoid latch-up problems. Typically 1mA is safe, however this is not guaranteed. 
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Monolithic MAXCMOS"* 
Voltage Convertor 
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FEATURES 

• Simple Conversion of +5V Logic Supply to ±5V 
Supplies 

• Simple Voltage Multiplication (Vout = (-) CVin) 

• 99.9% Typical Open Circuit Voltage Conversion 
Efficiency 

• 98% Typical Power Efficiency 

• Wide Operating Voltage Range 1.5V ^to 10.0V 

• Easy to use - Requires only 2 External Non- 
Critical Passive Components 


GENERAL DESCRIPTION 

The Intersil ICL7660 is a monolithic MAXCMOS™ power 
supply circuit which offers unique performance advantages 
over previously available devices. The ICL7660 performs the 
complete supply voltage conversion from positive to 
negative for an input range of +1.5V to +10.0V, resulting in 
complementary output voltages of -1.5 to -10.0V with the 
addition of only 2 non-critical external capacitors needed for 
the charge pump and charge reservoir functions. Note that 
an additional diode is required for Vsupply >6.5V. 


APPLICATIONS 

• On Board Negative Supply for up to 64 Dynamic RAMs. 

• Localized /u-Processor (8080 type) Negative Supplies 

• Inexpensive Negative Supplies 

• Data Acquisition Systems 


Contained on chip are a series DC power supply regulator, 
RC oscillator, voltage level translator, four output power 
MOS switches, and a unique logic element which senses the 
most negative voltage in the device and ensures that the 
output N-channel switches are not forward biased. This 
assures latch-up free operation. 


PIN CONFIGURATIONS 

v+ (and CASE) 



ORDERING INFORMATION 


PART NUMBER 

TEMP. RANGE 

PACKAGE 

ICL7660CTV 


TO-99 

ICL7660CPA 


8 PIN MINI DIP 

ICL7660MTV 

-55“ to +125“C 

TO-99 

ICL7660/D 


DICE 


BLOCK DIAGRAM 


The oscillator, when unloaded, oscillates at a nominal 
frequency of 10kHz for an input supply voltage of 5.0 volts. 
This frequency can be lowered by the addition of an external 
capacitor to the “OSC” terminal, or the oscillator may be 
overdriven by an external clock. 

The "LV” terminal may be tied to GROUND to bypass the 
internal series regulator and improve low voltage (LV) 
operation. At medium to high voltages (+3.5 to +10.0 volts), 
the LV pin is left floating to prevent device latchup. 

Typical applications for the ICL7660 will be data acquisition 
and microprocessor based systems where there is a +5 volt 
supply available for the digital functions and an additional -5 
volt supply is required for the analog functions. The ICL7660 
is also ideally suited for providing low current, -5V body bias 
supply for dynamic RAMs. 
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ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 10.5V 

LV and OSC Input Voltage 

(Note 1 ) -0.3V to ( Vt +0.3V) for V+ < 5.5V 

(V+-5.5VI to iV++0.3V) for V+> 5.5V 

Current into LV (Note 1 ) 20 mA forV+ > 3.5V 

Output Short Duration (Vsupply < 5.5V) . . . ; Continuous 
Power Dissipation (Note 2) 

1CL7660CTV 500mW 

ICL7660CPA 300mW 

ICL7660MTV 500mW 


Operating Temperature Range 


ICL7660M -55“C to +125°C 

ICL7660C 0°C to 70°C 

Storage Temperature Range -65° C to 150°C 

Lead Temperature 

(Soldering, 10 sec.) 300°C 


Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions above those indicated in the operational sections of the specifications is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


OPERATING CHARACTERISTICS V’^ = 5V, Ta = 25° C, Cose = o, Test Circuit Figure 1 (unless otherwise .specified) 


SYMBOL 

PARAMETER 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN. 

TYP. 

MAX. 

1+ 

Supply Current 


170 

500 

mA 

Rl = “> ■ 

V^HI 

Supply Voltage Range - Hi 
(Dx out of circuit) (Note 3) 

3.0 


6.5 

V 

0°C<Ta< 70°C, RL = 10kn, LV Open 

3.0 


5.0 

V 

-55° C < Ta < 125°C. Rl = 10kn, LV Open 

v\i 

Supply Voltage Range - Lo 

\i_/X uri oiiouiif 

1.5 


3.5 

V 

MIN < Ta < MAX, Rl = lOkfi, LV to GROUND 

V*H2 

Supply Voltage Range - Hi 
(Dx in circuit) 

3.0 


10.0 

V 

MIN < Ta < MAX, Rl = lOkft, LV Open 

\rL2 

Supply Voltage Range - Lo 
(Dx in circuit) 

1.5 


3.5 

V 

MIN < Ta < MAX, Rl = lOkn, LV to GROUND 

Rout 

Output Source Resistance 


55 

100 

n 

louT = 20mA, Ta = 25° C 



120 

n 

louT = 20mA, -20° C < Ta < +70° C 



150 

n 

louT = 20mA, -55° C < Ta < +125°C (Note 3) 



300 

n 

y* = 2V, louT = 3mA. LV to GROUND 
-20° C < Ta < +70° C 



400 

n 

V+ = 2V, louT = 3mA, LV to GROUND, -55° C< 
Ta^ +125°C, Dx in circuit (Note 3) 

fosc 

Oscillator Frequency 


10 


kHz 


Pei 

Power Efficiency 

95 

98 


% 

Rl = 5kn 

VOUT Et 

Voltage Conversion Efficiency 

97 

99.9 


% 

Rl = * 

Zosc 

Oscillator Impedance 


1.0 


Mn 

V+ = 2 Volts 


100 


kn 

V =5 Volts 


Notes: 1. Connecting any input terminal to voltages greater than V+ or less than GROUND may cause destructive latchup. It is recommended 
that no inputs from sources operating from external supplies be applied prior to “power up" of the ICL7660. 

2. Derate linearly above 50° C by 5.5mW/°C. 

3. ICL7660M only. 


TYPICAL PERFORMANCE CHARACTERISTICS (Circuit of Figure 1) 


OPERATING VOLTAGE AS A 
FUNCTION OF TEMPERATURE 


r: 













-55 -25 0 ^25 -rSO ^75 t100t-12S 

TEMPERATURE (°C) 


OUTPUT SOURCE RESISTANCE AS A 
FUNCTION OF SUPPLY VOLTAGE 



SUPPLY VOLTAGE (V+) 


OUTPUT SOURCE RESISTANCE AS 
A FUNCTION OF TEMPERATURE 
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TYPICAL APPLICATIONS 

1. Simple Negative Voltage Converter 
The majority of applications will undoubtedly utilize the 
ICL7660 for generation of negative supply voltages. Figure 4 
shows typical connections to provide a negative supply 
where a positive supply is available. A similar scheme may be 
employed for supply voltages anywhere in the operating 
range of +1.5V to +10.0 volts, keeping in mind that pin 6 (LV) 
is tied to the supply negative (GND) only for supply voltages 
below 3.5 volts, and that diode Dx must be included for 
proper operation at higher voltages and/or elevated 
temperatures. 


The output characteristics of the circuit in Figure 4 are those 
of a nearly ideal voltage source in series with 70 ohms. Thus 
for a load current of -10mA and a supply voltage of +5 volts, 
the output voltage will be -4.3 volts. The dynamic output 
impedance due to the capacitor impedances is approximately 
1/wC where 

C = Cl = C2 

giving = ;r— j — ^ — 7 ^ = 3 ohms 

toC 27r fosc X 10-5 

for C = IOmF and fosc = 5kHz (1/2 of oscillator frequency) 
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•NOTE: 1. VouT = -nV+ FOR 
1.5V < V+ < 6.5V 

2. VouT = -n(V+-VFDx) 
FOR 6.5 < V+ < 10.0V 




-O VoUT* 


IOjjF 


Figure 4: Simple Negative Converter 



2. Paralleling Devices its own pump capacitor, Ci. The resultant output resistance 

would be approximately 

Any number of ICL7660 voltage convertors may be 

paralleled to reduce output resistance. The reservoir nr,,,T= Rout (of ICL7660) 

capacitor, C 2 . serves all devices while each device requires n (number of devices) 



3. Cascading Devices 

The ICL7660 may be cascaded as shown to produce larger 
negative multiplication of the initial supply voltage, however, 
due to the finite efficiency of each device, the practical limit 
is 10 devices for light loads. The output voltage is 


lO^F 



defined by: 

VouT = -n (Vin), 

where n is an integer representing the number of devices 
cascaded. The resulting output resistance would be 
approximately the weighted sum of the individual ICL7660 
Rout values. 
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•NOTE: 1. VouT = -nV+ FOR 
1.5V < V+ < 6.5V 
2. VouT = -n (V^-Vfdx) for 
6.5V < V+ < 10.0V 
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Figure 6: Cascading Devices for Increased Output Voltage 
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POWER CONVERSION EFFICIENCY AS A 
FUNCTION OF OSC. FREQUENCY 



OUTPUT VOLTAGE AS A 
FUNCTION OF OUTPUT CURRENT 
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OUTPUT VOLTAGE AS A 
FUNCTION OF OUTPUT CURRENT 



FREQUENCY OF OSCILLATION 
AS A FUNCTION OF 
EXTERNAL OSC. CAPACITANCE 



NOTE 4. 

Note that the curves on the right 
include in the supply current that cur- 
rent fed directly into the load i Rl from 
V'*’ Ksee Figure 1 Thus, approxi- 
mately half the supply current goes 
directly to the positive side of the load, 
and the other half, through the 
ICL7660. to the negative side of the 
load. Ideally, Vout - 2 Vin, Is = 2 II, so 
ViN * Is = Vout * II. 


UNLOADED OSCILLATOR FREQUENCY 
AS A FUNCTION OF 
TEMPERATURE 



TEMPERATURE-C‘C) 


SUPPLY CURRENT & POWER CONVERSION 
EFFICIENCY AS A FUNCTION OF 



SUPPLY CURRENT POWER CONVERSION 
EFFICIENCY AS A FUNCTION OF 
LOAD CURRENT 






NOTES: 1. For large value of Cose (>1000pF) the values of Ci 
and C 2 should be increased to 1CX)/iF. 

2. Dx is required for supply voltages greater than 6.5V 
@ -55° < Ta < +70°C; refer to performance curves 
for additional information. 
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Figure 1: iCL7660 Test Circuit 


Figure 2: Chip Topography 


'co 

0 

+-• 

C 


© 1C MASTER 1984 


3501 


SUPPLY CURRENT I ‘ (mA) (Note 4) SUPPLY CURRENT (mA) (Note 4) 






NEAR 




ICL7660 



CIRCUIT DESCRIPTION 

The ICL7660 contains all the necessary circuitry to complete 
a voltage doubler, with the exception of 2 external capacitors 
which may be inexpensive lO^F polarized electrolytic 
capacitors. The mode of operation of the device may be best 
understood by considering Figure 3, which shows an 
idealized voltage doubler. Capacitor Ci is charged to a 
voltage, V^, for the half cycle when switches Si and S 3 are 
closed. (Note: Switches S 2 and S 4 are open during this half 
cycle.) During the second half cycle of operation, switches 
S 2 and S 4 are closed, with Si and S 3 open, thereby shifting 
capacitor Ci negatively by \/+ volts. Charge is then 
transferred from Ci to C 2 such that the voltage on C 2 is 
exactly V, assuming ideal switches and no load on C 2 . The 
ICL7660 approaches this ideal situation more closely than 
existing non-mechanical circuits. 

In the ICL7660, the 4 switches in Figure 3 are MOS power 
switches: Si is a P-channel device and S 2 , S 3 & S 4 are N- 
channel devices. The main difficulty with this approach is 
that in integrating the switches, the substrates of S 3 & S 4 
must always remain reverse biased with respect to their 
sources, but not so much as to degrade their “ON” 
resistances. In addition, at circuit startup, and under output 
short circuit conditions (Vout = V^), the output voltage must 
be sensed and the substrate bias adjusted accordingly. 
Failure to accomplish this would result in high power losses 
and probable device latchup. 


si S2 



JULn_-4>^ 


Figure 3. Idealized Voltage Doubler 


This problem is eliminated in the ICL7660 by a logic network 
which senses the output voltage (Vout) together with the 
level translators and switches the substrates or S 3 & S 4 to the 
correct level to maintain necessary reverse bias. 

The voltage regulator portion of the ICL7660 is an integral 
part of the anti-latchup circuitry, however it’s inherent 
voltage drop can degrade operation at low voltages. 
Therefore, to improve low voltage operation the “LV” pin 
should be connected to GROUND, disabling the regulator. 
For supply voltages greater than 3.5 volts the LV terminal 
must be left open to insure latchup proof operation, and 
prevent device damage. 


THEORETICAL POWER EFFICIENCY 
CONSIDERATIONS 

In theory a voltage multiplier can approach 100% efficiency if 
certain conditions are met: 

A The drive circuitry consumes minimal power 
B The output switches have extremely low ON resistance 
and virtually no offset. 

C The impedances of the pump and reservoir capacitors 
are negligible at the pump frequency. 

The ICL7660 approaches these conditions for negative 
voltage multiplication if large values of Ci and C 2 are used. 

ENERGY IS LOST ONLY IN THE TRANSFER OF CHARGE 
BETWEEN CAPACITORS IF A CHANGE IN VOLTAGE 
OCCURS. The energy lost is defined by: 

E= 1/2 Cl (V 12 -V 22 ) 

where Vi and V 2 are the voltages on Ci during the pump and 
transfer cycles. If the impedances of Ci and C 2 are relatively 
high at the pump frequency (refer to Fig. 3) compared to the 
value of Rl, there will be a substantial difference in the 
voltages Vi and V 2 . Therefore it is not only desirable to make 
C 2 as large as possible to eliminate output voltage ripple, but 
also to employ a correspondingly large value for Ci in order 
to achieve maximum efficiency of operation. 

DO’S AND DONTS 

1 Do not exceed maximum supply voltages. 

2 Do not connect LV terminal to GROUND for supply 
voltages greater than 3.5 volts. 

3 Do not short circuit the output to V^ supply for supply 
voltages above 5.5 volts for extended periods, however, 
transient conditions including startup are okay. 

4 When using polarized capacitors, the + terminal of Ci 
must be connected to pin 2 of the ICL7660 and the + 
terminal of C 2 must be connected to GROUND. 

5 Add diode Dx as shown in Fig. 1 for hi-voltage, elevated 
temperature applications. 

CONSIDERATIONS FOR HI VOLTAGE & 
ELEVATED TEMPERATURE 

The ICL7660 will operate efficiently over its specified 
temperature range with only 2 external passive components 
(storage & pump capacitors), provided the operating supply 
voltage does not exceed 6.5 volts at +70° C and 5.0 volts at 
+125°C. Exceeding these maximums at the temperatures 
indicated may result in destructive latch-up of the ICL7660. 
(Ref: Graph “Operating Voltage Vs. Temperature”) 
Operation at supply voltages of up to 10.0 volts over the full 
temperature range without danger of latch-up can be 
achieved by adding a general purpose diode in series with 
the ICL7660 output, as shown by “Dx” in the circuit 
diagrams. The effect of this diode on overall circuit per- 
formance is the reduction of output voltage by one diode 
drop (approximately 0.6 volts). 
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4. Changing the iCL7660 Oscillator Frequency 
It may be desirable in some applications, due to noise or 
other considerations, to increase the oscillator frequency. 
This is achieved by overdriving the oscillator from an external 
clock, as shown in Figure 7. In order to prevent possible 
device latchup, a 1 kfl resistor must be used in series with the 
clock output. In the situation where the designer has gener- 
ated the external clock frequency using TTL logic, the addi- 
tion of a lOkQ pullup resistor to supply is required. Note 
that the pump frequency with external clocking, as with 
internal clocking, will be 1/2 of the clock frequency. Output 
transitions occur on the positive-going edge of the clock. 


v+ v+ 



It is also possible to increase the conversion efficiency of the 
ICL7660 at low load levels by lowering the oscillator fre- 
quency. This reduces the switching josses, and is achieved 
by connecting an additional capacitor. Cose, as shown in 
Figure 8. However, lowering the oscillator frequency will 
cause an undesirable increase in the impedance of the pump 
(C,) and reservoir (C 2 ) capacitors; this is overcome by in- 
creasing the values of C, and C; by the same factor that the 
frequency has been reduced. For example, the addition of a 
lOOpF capacitor between pin 7 (Osc) and V+ will lower the 
oscillator frequency to 1kHz from its nominal frequency of 
10kHz (a multiple of 10), and thereby necessitate a corre- 
sponding increase in the value of C, and Ca (from lO^F to 
IOOmF). 

v+ 

P 



Figure 7: External Clocking 


5. Positive Voltage Multiplication 

The ICL7660 may be employed to achieve positive voltage 
multiplication using the circuit shown in Figure 9. In this 
application, the pump inverter switches of the ICL7660 are 
used to charge Ci to a voltage level of - Vp (where V^ is the 
supply voltage and Vf is the forward voltage drop of diode 
Di). On the transfer cycle, the voltage on Ci plus the supply 
voltage (V^) is applied through diode D 2 to capacitor C 2 . The 
voltage thus created on C 2 becomes (2V^) -(2 Vf) or twice the 
supply voltage minus the combined forward voltage drops of 
diodes Di and D 2 . 

The source impedance of the output (Vouri will depend on 
the output current, but for = 5 volts and an output current 
of 10mA it will be approximately 60 ohms. 


Figure 8: Lowering Oscillator Frequency 


6. Combined Negative Voltage Conversion and 
Positive Supply Multiplication 
Figure 10 combines the functions shown in Figures 4 and 9 to 
provide negative voltage conversion and positive voltage 
multiplication simultaneously. This approach would be, for 
example, suitable for generating -1-9 volts and -5 volts from an 
existing -1-5 volt supply, in this instance capacitors Ci and C 3 
perform the pump and reservoir functions respectively for 
the generation of the negative voltage, while capacitors C 2 
and C 4 are pump and reservoir respectively for the multiplied 
positive voltage. There is a penalty in this configuration 
which combines both functions, however, in that the source 
impedances of the generated supplies will be somewhat 
higher due to the finite impedance of the common charge 
pump driver at pin 2 of the device. 
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Figure 9: Positive Voltage Multiplier 


Figure 10: Combined Negative Converter and Positive Multiplier 
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7. Voltage Splitting 

The bidirectional characteristics can also be used to split a 
higher supply in half, as shown in Figure 11. The combined 
ioad will be evenly shared between the two sides. Once 
again, a high value resistor to the LV pin ensures start-up. 
Because the switches share the load in parallel, the output 
impedance is much lower than in the standard circuits, and 
higher currents can be drawn from the device. By using 
this circuit, and then the circuit of Figure 6, -t- 15V can be 
converted (via + 7.5, and - 7.5) to a nominai - 15V, though 
with rather high series resistance (-2500). 



Figure 11: Splitting a Supply in Half. 


ICL7660’s output does not respond instantaneously to a 
change in input, but oniy after the switching delay. The cir- 
cuit shown supplies enough delay to accommodate the 
7660, while maintaining adequate feedback. An increase in 
pump and storage capacitors is desirable, and the values 
shown provides an output impedance of less than 50 to a 
load of 10mA. 


50k 



ADJUST 


Figure 12: Regulating the Output Voltage 



8. Regulated Negative Voitage Supply 
In some cases, the output impedance of the ICL7660 can be 
a problem, particularly if the load current varies substantial- 
ly. The circuit of Figure 12 can be used to overcome this by 
controiling the input voltage, via an ICL7611 low-power 
CMOS op amp, in such a way as to maintain a nearly cons- 
tant output voltage. Direct feedback is inadvisable, since the 


OTHER APPLICATIONS 

Further information on the operation and use of the ICL7660 
may be found in A051 "Principals and Applications of the 
ICL7660 CMOS Voltage Converter” by Peter Bradshaw and 
Dave Bingham. 
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FEATURES 



ICL7663/7664 

CMOS ProgramiKiabie 
Micropower Voltage Regulators 

GENERAL DESCRIPTION 


• Ideal for battery-operated systems: less than 4^ 
typical current drain 

• Will handle input voltages from 1.6V to 16V 

• Very low input-output differential voltage 

• 1.3V bandgap voltage reference 

• Up to 40mA output current 

• Output shutdown via current-limit sensing or exter- 
nal logic signal 

• Output voltages programmable from 1.3V to 16V 

• Output voltages with programmable negative tem- 
perature coefficients (ICL7663 only) 


The ICL7663 (positive) and ICL7664 (negative) series 
regulators are low-power, high-efficlency devices which 
accept inputs from 1.6V to 16V and provide adjustable out- 
puts over the same range at currents up to 40mA. Operating 
current is typically less than 4/tA, regardless of load. 

Output current sensing and remote shutdown are available 
on both devices, thereby providing protection for the 
regulators and the circuits they power. A unique feature, on 
the ICL7663 only, is a negative temperature coefficient out- 
put. This can be used, for example, to efficiently tailor the 
voltage applied to a multiplexed LCD through the driver (e.g., 
ICM7231/2/3/4) so as to extend the display operating tem- 
perature range many times. 

The ICL7663 and iCL7664 are available in either an 8-pin 
plastic minidip package or a TO-99 can. 


PIN CONFIGURATIONS (outline dwge PA. TV) 


ICL7663 Positive Regulator 


\J — — 

• 

1] vA 

T| Vtc 

SENSE 

vA 

n 

® 

''^Vtc 

Voura [T 

SENSE [T 



• 


T] VSET 

VOUTS j (D 

TOP 

VIEW 

01 Vsrr 

SHDN [T 



Tj SHDN 

v® 

VOUTI 

.®- 
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ICL7664 Negative Regulator 

GROUND 


Q GROUND 


VoOT 2 


SENSE 


rT| Vsrr 


[1] SHDN } 

SHDN 



.0 ^ ^ 

(£) ^ SHDN 


ORDERING INFORMATION 


1 Positive Regulator | 

ICL7663CPA 

ICL7663CTV 

ICL7663/D 

0‘CtO +70X 

O'C to -1- 70''C 

8-pin minidip 
TO-99 

DICE 


1 Negative Regulator | 

ICL7664CPA 

ICL7664CTV 

ICL7664/D 

0*C to -t- 70*C 

0*C to - 1 - 70’C 

8-pin minidip 
TO-99 

DICE 
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ABSOLUTE MAXIMUM RATINGS, ICL7663 POSITIVE REGULATOR 


Input Supply Voltage 

-t-18V 

Output Sinking Current (Terminal 7) . . . 

-10mA 

Any Input or Output Voltage(Notel) 

(GND -0.3V) to 

Power Dissipation (Note 2) 


(Terminals 1,2, 3, 5, 6, 7) 

(V|]i +0.3V) 

Minidip 

200mW 

Output Source Current 


TO-99 Can 

300mW 

(Terminal 2) 

50mA 



(Terminals) 

25mA 




Stresses above those listed under “Absolute Maximum Ratings" may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of the specifica- 
tions is not impiied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


OPERATING CHARACTERISTICS V it, =9V, Vqut = 5V, Ta = + 25'’C, test circuit unless otherwise specified. 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNIT 

MIN 

TYP 

MAX 

Input Voltage 

V,N 

Ta=-I-25°C 

20X<Ta< -I-70X 

1.5 

1.6 


16.0 

16.0 

V 

Quiescent Current 


f Rl=Oo V|n=16V 

1.4V<Vouts8.5V V|n =9V 


4.0 

3.5 

12 

10 


Reference Voltage 

VSET 


1.2 

1.3 

1.4 

V 

Temperature Coefficient 

AVset 

8.5V<V|n<9V 


±200 


ppm 

Line Regulation 

AVset 

2V<V,n<15V 


0.03 


%/V 

VsetAVin 

VsET Input Current 

IsET 



±0.01 

10 

nA 

Shutdown Input Current 

IsHDN 



±0.01 

10 

nA 

Shutdown Input Voltage 

VsHDN 

VgHDN^^' "^ouT Dis3bl©d 

Vg^Qf^LOi Both Vquj Ensbloc! 

1.4 


0.3 

V 

Sense Pin Input Current 

•sense 



0.01 

10 

nA 

Sense Pin Input Threshold Voltage 

VCL 

^CL = VoUT2 ~ VsenSE 
(Current-Limit Threshold) 


0.7 


V 

Input-Output Saturation Resistance 
(Note 3) 

f^SAT 

V,+ =2V 

ViN =9V 

V,+ =15V 


200 

70 

50 


n 

Load Regulation 

AVout 

aIqut 

AIouti = 100/tA @ VouTi = 5V 

AIout 2 = 10mA @ Vou-j '2 = 5V 


2.0 

1.0 


Q 

Available Output Current (V 0 UT 2 ) 

loUT2 

V IN = 3V Vqut = Vset 

Vit;=9V Vout = 5V 

V,n=15V Vout = 5V 

10 

25 

40 



mA 

Negative-Tempco Output (Note 4) 

Vtc 

Open-Circuit Voltage 


0.9 


V 

•tc 

Maximum Sink Current 

0 

8 

2.0 

mA 

Temperature Coefficient 

AVtc 

AT 

Open Circuit 


-1-2.5 


mV/“C 

Minimum Load Current 

•L(min) 

(Includes Vset Divider) 



1.0 

fA 


Note 1: Connecting any terminal to voltages greater than (V|t +0.3V) or less than (GND -0.3V) may cause destructive device latch-up. 
It is recommended that no inputs from sources operating on external power supplies be applied prior to ICL7663 power-up. 

Note 2: Derate linearly above 50°C at 5mW/°C for minidip and 7.5mW/'’C for TO-99 can. 

Note 3: This parameter refers to the saturation resistance of the MOS pass transistor. The minimum input-output voltage differential at low 
current (under 5mA), can be determined by multiplying the load current (including set resistor current, but not quiescent current) by this 
resistance. 

Note 4: This output has a positive temperature coefficient. Using it in combination with the inverting input of the regulator at Vset, a 
negative coefficient results in the output voltage. See Figure 3 for details. Pin will not source current. 
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ABSOLUTE MAXIMUM RATINGS, ICL7664 NEGATIVE REGULATOR 

Input Supply Voltage -18V Power Dissipation (Note 2) 

Any inputorOutputVoltage(Notel) (GND+0.3V)to Minidip 200mW 

(Terminals 1.2, 3, 5, 6, 7) (V,n -0.3V) TO-99Can 300mW 

Output Sink Current 

(Terminals 1,7) -25mA 

Stresses above those listed under “Absolute Maximum Ratings" may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions above those indicated in the operationai sections of the specifica- 
tions is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


OPERATING CHARACTERISTICS V IN = -9V, Vout= - 5V, Ta = + 25°C, test circuit unless otherwise specified. 



PARAMETER 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNIT 

MIN 

TYP 

MAX 

Input Voltage 

'^IN 

Ta= -Eas'c 

-1.5 


-16.0 

V 

+ 70*^C 

-1.6 


-16.0 




[Re=00 1 V,n=16V 


4.0 

12 


Quiescent Current 



3.5 


VquT- V|n=9V 


10 

Reference Voltage 

VgcT 

, 

-1.2 

-1.3 

-1,4 

V 


^VsET 



±200 



Temperature Coefficient 


-8.5V<V,n<-9V 



ppm 

Line Regulation 

AVset 

VsetAVin 

-2V<V,n<-15V 


0.03 


%/V 

VsET Input Current 

IsET 



±0.01 

10 

nA 

Shutdown Input Current 

ISHDN 



±0.01 

10 

nA 

Shutdown Input Voltage 

VsHDN 

VsHDN^^* Both Vqut Enablod 

Vshdn^^* Both VouT Dtsablod 

-0.3 


-1.4 

V 

Sense Pin Input Current 

1 

'SENSE 



0.01 

10 

nA 

Sense Pin Input Threshold Voltage 

VCL 

VcL = VouT2 ~ VsenSE 
(Current-Limit Threshold) 


-0.35 


V 

Input-Output Saturation Resistance 
(Note 3) 


V,n=2V 

V,n=9V 

V,n=15V 


150 



f^SAT 

■ 

40 

30 


Q 

Load Regulation 

aVout 

AIqut ~ 100/iA @ 


2.0 


n 

AIqut 

Vout=-5V 







V IN = 3V Vqut = Vset 


-2 



Output Current, Vquti or Vout 2 

•out 

V,n=9V Vout=-5V 


-20 


mA 



V,n=15V Vout=-5V 


-40 



Minimum Load Current 
(Includes Vset Divider) 

^L(fnin) 




1.0 



Note 1: Connecting any terminai to voitages greater than (GND +0.3V) or iess than (V|n -0.3V) may cause destructive device latch-up. 
It is recommended that no inputs from sources operating on external power supplies be applied prior to ICL7664 power-up. 

Note 2: Derate linearly above 50°C at 5mW/°C for minidip and 7.5mW/°C for TO-99 can. 

Note 3: This parameter refers to the saturation resistance of the MOS pass transistor. The minimum input-output voltage differential can be 
determined by multiplying the load current (including set resistor current, but not quiescent current) by this resistance. 
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APPLICATIONS 



Figure 4. Basic Application of ICL7663 as Positive Regulator with 
Current Limit 



VoUT= VSET 


Figure 5. Basic Application of ICL7664 as Negative Regulator with 
Current Limit 



‘co 

© 

C 



Values depend on load 
characteristics 


Figure 6. Generating regulated split supplies from a single supply. The oscillation frequency of the ICL7660 is 
reduced by the external oscillator capacitor, so that it inverts the battery voltage more efficiently. 



Figure 7. Driving a Multiplexed LCD Display. The negative temperature coefficient drive voltage 
to the displays allows consistent operation over more than 40°C temperature span, as 
opposed to about 10°C with a fixed drive voltage. Values based on EPSON LDB-728 
display or similar. 
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TYPJCAL CHARACTERISTICS 


ICL7663 

Output Voltage as a 
Function of Output Current 



lO/iA 100^ 1.0 10.0 100.0 

lOUT (mA) 


ICL7663 

Vquti Input-Output Differential 
vs Output Current 



d 2 4 6 8 10 12 14 16 18 20 
louTi (mA) 


ICL7663 

Input Power Supply 
Rejection Ratio 
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ICL7664 


Output Voltage as a 
Function of Output Current 
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iCL7663 

Quiescent Current as a 
Function of input Voitage 



0 2 4 6 8 10 12 14 16 

ViN (V) 

ICL7664 

Vquti Input-Output Differential 
vs Output Current 



0 3.0 6.0 9.0 1Z0 15.0 
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ICL7664 

Input Power Supply 
Rejection Ratio 
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iCL7664 

Quiescent Current as a 
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TEST CIRCUIT 




Note 1: Si when closed, disables output current limiting 

Note 2: For ICL7664, exchange Voyj, and Vout 2 - Sa action differs, 

as follows; 


Device 

$2 Closed 

$2 Open 

ICL7663 

V0UT1 

V0UT2 

ICL7664 

VqUTI + VoUT2 

Vquti 


R2 + R1 

Note 3: Vqut = Vset 

Note4: Iq quiescent current is measured at GND pin by meter M 
Notes: S 3 when ON, permits normal operation, when OFF, shuts 
down both Vquti and Vout 2 


Test Circuit for ICL7663/64 (Polarities shown are for ICL7663. Reverse for ICL7664) 



DETAILED DESCRIPTION 

The ICL7663 and ICL7664 are CMOS integrated circuits which 
contain ail the functions of a voltage regulator plus protec- 
tion circuitry on a single monolithic chip. Referring to the 
block diagrams (Figures 1 and 2), each contains a bandgap- 
type voltage reference of 1.3 Volts; this voltage, therefore, is 
the lowest output voltage the regulators can control (- 1.3V 
for the ICL7664). Error amplifier A drives either a P-channel 
(ICL7663) or an N-channel (ICL7664) pass transistor which is 
sufficient for low (under about 5mA) currents; this transistor 
is augmented by a duplicate in the ICL7664, which permits 
higher current outputs. In the ICL7663, the high current 
output is formed by an NPN transistor connected as a 
follower. This configuration gives more gain and lower output 
impedance. 

Logic-controlled shutdown is implemented via an MOS tran- 
sistor of the appropriate polarity. Current-sensing is 
achieved with comparator C, which functions with the Vout 2 
line on each chip. Finally, the positive regulator (ICL7663 
only) has an output (Vtc) from a buffer amplifier (B), 
which can be used to generate programmable-temperature- 
coefficient output voltages. 



Figure 1. Block Diagram of the ICL7663 


The amplifiers, reference and comparator circuitry all 
operate at bias levels well below 1/iAto achieve the extremely 
low quiescent current. This does limit the dynamic response 
of the circuits, however, and transients are best dealt with 
outside the regulator loop. 


BASIC OPERATION 


The ICL7663 and ICL7664 are designed to regulate battery 
voltages in the 5V to 15V region at maximum load currents of 
about 5mA to 30mA. Although intended as low power de- 
vices, power dissipation limits must be observed. For exam- 
ple, the power dissipation in the case of a 15V supply 
regulated down to 5V with a load current of 30mA clearly ex- 
ceeds the power dissipation rating of the minidip; (15-5) (30) 
(10 - 3) = 300mW. The test circuit illustrates proper use of the 
devices. Although the following discussion refers to the 
ICL7663, it applies as well to the parallel features of the 
ICL7664 as long as the appropriate polarities are reversed. In- 
dividual features and precautions will be discussed where 
appropriate. 



Figure 2. Block Diagram of the ICL7664 
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ICL7663/7664 



CMOS devices generaiiy require two precautions: every input 
pin must. go somewhere, and maximum values of applied 
voltages and current limits must be rigorously observed. 
Neglecting these precautions may lead to, at the least, incor- 
rect or non-operation, arid at worst, destructive device failure. 
To avoid the problem of latchup, do not apply inputs to any 
pins before supply voltage is applied. 

Input Voltages— These regulators accept working inputs of 
about 1.4V to 16V. When power is applied, the rate-of-rise of 
the input may be hundreds of volts per microsecond. This is 
potentially harmful to the regulators, where internal 
operating currents are in the nanoampere range. The 0.047#tF 
capacitor on the device side of the switch will limit inputs to a 
safe level around 2V/fts. Use of this capacitor is suggested in 
all applications. In severe rate-of-rise cases, it may be ad- 
visable to use an RC network on the SHutDowN pin to delay 
output turn-on. Battery charging surges, transients, and 
assorted noise signals should be kept from the regulators by 
RC filtering, zener protection, or even fusing. 

Output Voltages— The resistor divider Ro/Ri is used to scale 
the reference voltage, Vset. to the desired outpu^using the 
formula Vqut = (1 + R 2/R1 ) Vset- In the ICL7664, Vin and Vset 
are negative, so v'out wiii be also. Suitable arrangemenis of 
these resistors, using a potentiometer, enables exact values 
for Vqut to be obtained. Because of the low leakage current of 
the Vset terminal, these resistors can be tens of megohms for 
minimum additional quiescent drain current. However, some 
load current is required for proper operation, so for extremely 
low-drain applications it is necessary to draw at least l^iA. 
This can include the current for R2 and R^ 

Output voltages up to nearly the Vin supply may be obtained 
at low load currents, while the low limit is the reference 
voltage. The minimum input-output differential in each 
regulator is obtained using the Vquti terminal. 

Output Currents— For the ICL7663, low output currents of 
less than 5mA are obtained with the least input-output dif- 
ferential from the Vquti terminal (connect Vqutz to Vquti)- 
Either output may be used on the ICL7664, with the unus^ 
output connected to V|n. Where higher currents are needed, 
use Vqut2 on the ICL7663 (Vquti should be left open in this 
case) and parallel Vquti and Vqut 2 on the ICL7664. 

High output currents can be obtained only as far as package 
dissipation allows. It is strongly recommended that output 
current-limit sensing be used in such cases. 


Current-Limit Sensing— The on-chip comparator (C in the 
block diagrams) permits shutdown of the regulator output in 
the event of excessive current drain. As the test circuits 
show, a current-limiting resistor, Rql, i-s placed in series with 
VouT2r and the SENSE terminal is connected to the load side 
of Rql- When the current through Rql is high enough to pro- 
duce a voltage drop equal to Vql (0.7V for ICL7663, 0.35V for 
ICL7664) the voltage feedback is bypassed and the regulator 
output will be limited to this current. Therefore, when the 
maximum load current (Iload) is determined, simply divide 
Vql by Iload to obtain the value for Rql- 

Logic-Controllable Shutdown— When equipment is not 
needed continuously (e.g., in remote data-acquisition 
systems), it is desirable to eliminate its drain on the system 
until it is required. This usually means switches, with their 
unreliable contacts. Instead, the ICL7663 and ICL7664 can be 
shut down by a logic signal, leaving only Iq (under 4/iA) as a 
drain on the power source. Since this pin. must not be left 
open, it should be tied to ground if not needed. A voltage of 
less than 0.3V for the ICL7663, and greater than - 0.3V for the 
ICL7664 will keep the regulator ON, and a voltage level of 
more than 1.4V but less than VIm for the ICL7663, and less 
than -1.4V but not less than V IN for the ICL7664 control will 
turn the outputs OFF. If there is a possibility that the control 
signal could exceed the regulator input (V'in or V|n), the cur- 
rent from this signal should limited to 100^ maximum by 
a high-value (IMfi) series resistor. This situation may occur 
when the logic signal originates from a separately-powered 
system from that of the regulator. 


Additional Circuit Precautions— These regulators have poor 
rejection of voltage fluctuations from AC sources above 10Hz 
or so. To prevent the output from responding (where this 
might be a problem), a reservoir capacitor across the ioad is 
advised. The value of this capacitor is chosen so that the 
regulated output voltage reaches 90% of its final value in 
20ms. From 


l = C — ,C = Iqut 
At 


(20x10^^) 


= 0.022 


•out 


0.9Vqut Vqut 

In addition, where such a capacitor is used, a current-limiting 
resistor is also suggested (see “Current-Limit Sensing”). 


Producing Output Voltages With Negative Temperature 
Coefficients— The ICL7663 has an additional output (not 
present on the ICL7664) which is 0.9V relative to GND and has 
a tempco of -H2.5mV/“C. By applying this voltage to the 
inverting input of amplifier A (i.e., the Vset pin), output 
voltages having negative TC may be produced. The TC of the 
output voltage is controlled by the R2/R3 ratio (see Figure 3 
and its design equations). 




EQ. 1: Vout = Vsct ^ ^ (Vset - Vjc) 

EQ.2:, TCVout= - ^ (TCVTc)inmV/»C 

H3 

WHERE: Vset = 1.3V 
Vtc - Q-9V 
TCVtc= -^2.5mVrC 


Figure 3. Generating Negative Temperature Coefficients 
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APPLICATIONS (Continued) 



I 



Figure 8. Once a Day System. This circuit wili turn on a reguiated supply to a system for one minute every day, via the SHUTDOWN 
pin on the iCL7664, and under control of the ICM7223A Alarm Clock circuit. If the system decides it needs another one minute ac- 
tivation, puiiing the REPEAT line to (GND) during one activation will trigger a subsequent activation after a snooze intervai set 

by the choice of SN pins (2 mins shown). Alternativeiy, activation of the Sleep timer, without pause, can be achieved. See 
iCM7223A data sheet for detaiis. 


CHIP TOPOGRAPHIES 



SENSE 


W0UT2 


ICL7663 


ICL7664 
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^ ICL7665 

Micropower Under-/ 
Over-Voltage Detector 


FEATURES ^ 

• Exceptionally low supply current 4i^3^ typ) 

• Individually programmable upper and lower trip 
voltages and hysteresis levels 

• Accurate on-chip bandgap reference, used by both 
detectors 

• Up to 20mA output current sinking ability 

• Wide supply voltage range 


GENERAL DESCRIPTION 

The ICL7665 contains two individually programmable voltage 
detectors on a single chip. Requiring only -3/iA for oper- 
ation, the device’ is intended for battery-operated systems 
and instruments which require high or low voltage warnings, 
settable trip points, or fault monitoring and correction. 
Typical applications are battery-backup computer memories, 
battery-operated medical devices, radiation dosimeters, 
pocket pagers, portable calibrators and test instruments, 
and charging systems. 


BLOCK DIAGRAM 



Conditions* 

VsETi > 1.3V, OUT1 switch ON HYST1 switch ON 
VsETi < 1.3V, OUT1 switch OFF HYST1 switch OFF 
VsET 2 > 1.3V, OUT2 switch OFF HYST2 switch ON 
Vset 2 < 1.3V, OUT2 switch ON HYST2 switch OFF 

*See Operating Characteristics for exact thresholds. 


ORDERING INFORMATION 


PART NUMBER 

ICL766SPA 

ICL7665TV 

ICL766S/0 


TEMPERATURE 

RANGE 

-20*Cto +70*C 
-20*C to -^70•C 


8 Lead MiniDIP 
8 Lead TO-99 
DICE Only 



Qr 

< 

UJ 

z 
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ABSOLUTE MAXIMUM RATINGS 


Supply Voltage -0.3V to +18V 

Output Voltages OUT1 and OUT2 

(with respect to GND) (Note 2) -0.3V to +18V 

Output Voltages HYST1 and HYST2 

(with respect to V ) (Note 2) + 0.3V to - 18V 

Input Voltages SET1 and SET2 

(Note 2) (G N D - 0.3V) to (V + + 0.3V) 

Note 1: Derate above +25°C ambient temperature at 4mW/°C. 


Maximum Sink Output Current OUT1 and OUT2 25mA 

Maximum Source Output Current 


HYST1 and HYST2 - 25mA 

Power Dissipation (Note 1) 200mW 

Operating Temperature Range -20°Cto +70°C 

Storage Temperature Range -55°C to +125°C 


Note 2: Due to the SCR structure inherent in the CMOS process used to fabricate these devices, connecting any terminal to voltages greater 
than (V"*" +0.3V) or less than (GND -0.3V) may cause destructive device latchup. For this reason, it is recommended that no inputs from 
external sources not operating from the same power supply be applied to the device before its supply is established, and that in multiple 
supply systems, the supply to the ICL7665 be turned on first. If this is not possible, currents into inputs and/or outputs must be limited to 
± 0.5mA and voltages must not exceed those defined above. 


Stresses above those listed under ‘‘Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of the specifica- 
tions is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


DC OPERATING CHARACTERISTICS (V'*' =5V, Ta= +25‘’C, test circuit unless otherwise specified.) 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN 

TYP 

MAX 

Operating Supply Voltage 

V + 

Ta = + 25X 

1.6 


16.0 

V 



- 20°C < Ta £ + 70°C 

1.8 


16.0 


Supply Current 

1 + 

GND S VsET 1 . VseT 2 - V'*^ 

All Outputs Open Circuit 

V+ =2V 


2.5 

10 




V+ =9V 


2.6 

10 

i^k 



V+=15V 


2.9 

15 


Input Trip Voltage 

VsETI 


1.15 

1.3 

1.45 

V 


VsET 2 


1.2 

1.3 

1.4 

Temperature Coefficient 

^VsET 



200 


ppm/°C 

of VsET 

AT 






Supply Voltage Sensitivity 

AVset 

RqUTI. RoUT2> RhYSTI. RhyST2 = 1 mo 


0.004 


%/V 

of '4 eM, Vset2 

A\/. 

— VJj 






Output Leakage Currents 
on OUT and HYST 

•OLK 

•hlk 

VsET = 0V orVsET a 2V 


10 

-10 

200 

-100 

nA 


•oLK 

=15V,Ta = 70‘'C 



2000 


Ihlk 

V+ =15V, Ta = 70°C 



-500 


Output Saturation Voltages 

Vquti 

V"*^ =2V, VsETi =2V, Iquti = 2mA 


0.2 

0.5 



Vquti 

V = 5V, VsETi = 2V, Iquti = 2mA 


0.1 

0.3 



Vquti 

V = 1 5V, VsETi = 2V, Iquti = 2mA 


0.06 

0.2 



Vhysti 

V+ = 2V, VsETi = 2V, Ihysti = - 0.5mA 


-0.15 

-0.3 



Vhysti 

V -^ = 5V, VsETi = 2V, Ihysti = - 0.5mA 


-0.05 

-0.15 



Vhysti 

V+ = 15V, VsETi =2V, Ihysti = -0.5mA 


-0.02 

-0.10 



VouT 2 

V + = 2V, Vset 2 = OV, Iout 2 = 2mA 


0.2 

0.5 



VoUT 2 

V = 5V, Vset2 = OV, Iqut 2 = 2m a 


0.15 

o;3 



VouT 2 

V = 1 5 V, Vset2 = OV, Iqut 2 = 2m a 


0.11 

0.25 . 



VhYST2 

M* =2\1, Vset 2 = 2V, Ihyst 2 = - 0.2mA 


-0.25 

-0.8 



VhYST2 

V = 5V, Vset 2 = 2V, Ihyst 2 = — 0.5mA 


-0.43 

-1.0 



VhYST2 

V '*' = 1 5V, Vset2 = 2V, Ihyst 2 — ” 0.6mA 


-0.35 

-0.8 


VsET Input Leakage Current 

ISET 

GND < VsET :£ y* 


0.01 

10 

nA 

aVset Input for Complete 

AVset 

Rqut = 4.7k0, Rhyst = 20kQ 


1 



Output Change 


VqutLO = 1 % V •" , VqutHI = 99% V 





Difference in Trip Voltages 

VsET 1 - Vset 2 

Rqut. Rhyst = 1 MO 


±5 

±50 

mV 

Output/Hysteresis Difference 


Rqut. Rhyst = 1M0 


±1 
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APPLICATIONS 



ViN 



(a) Circuit Configuration 


VOUT 



(b) Transfer Characteristics 


Figure 1. Simple Threshold Detector 


Figure 1 shows the simplest connection of the ICL 7665 for 
threshold detection. From the graph (b), it can be seen that 
at low input voltages OUT 1 is OFF, or high, while OUT 2 is 
ON, or low. As the input rises (e.g. at power-on) toward Vnom 
( usually the eventual operating voltage), OUT 2 goes high on 
reaching Vjr 2. If the voltage rises above Vnom as much as 
VjRi, OUT 1 goes low. The equations giving Vseti and Vset 2 
are, from Figure 1 (a): 


Vseti = V|n 


Rii 

(Rii + R21) 


VsET2 = V|N 


Ri2 

(Ri2 + R22) 


Since the voltage to trip each comparator is nominally 1 . 3 V, 
the value of Vin for each trip point can be found from 

VxRi = Vseti ^5ilL?2i) _ -j 3 ( R11 + R21 ) detector 1 and 

R11 R11 

Vtr2 = Vset2 ^5i2±R22) ^1.3 (Ri2 + Rk) for detector 2. 
Ri2 Ri2 


Either detector may be used alone, as well as both together, 
in any of the circuits shown here. 

When V|N is very close to one of the trip voltages, normal 
variations and noise may cause it to wander back and forth 
across this level, leading to erratic output ON and OFF condi- 


tions. The addition of hysteresis, making the trip points 
siightiy different for rising and failing inputs, wiii avoid this 
condition. 

Figure 2 (a) shows how to set up such hysteresis, while Figure 
2(b) shows how the hysteresis around each trip point pro- 
duces switching action at different points depending on 
whether V|n is rising or falling (the arrows indicate direction 
of change). The HYST outputs are basically switches which 
short out R31 or R32 when V|n is above the respective trip 
point. Thus if the input voltage rises from a low value, the trip 
point will be controlled by R^n, R2n and R3n, until the trip point 
is reached. As this value is passed, the detector changes 
state, R3n is shorted out, and the trip point becomes con- 
trolled by only R^n and R2n, a lower value. The input will then 
have to fall to this new point to restore the initial comparator 
state, but as soon as this occurs, the trip point will be raised 
again. 

An alternative circuit for obtaining hysteresis is shown in 
Figure 3 . In this configuration, the HYST pins put the extra 
resistor in parallel with the upper setting resistor. The values 
of the resistors differ, but the action is essentially the same. 
The governing equations are given in Table 1 . These ignore 
the effects of the resistance of the HYST outputs, but these 
can normally be neglected if the resistor values are above 
about lOOkn. 


Vin 



OUT 



(b) Transfer Characteristics 



Figure 2. Threshold Detector with Hysteresis 
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FEATURES 

• AVos = 3 mV max (adjustable to zero). 

• ±1V to ±18V Power Supply Operation. 

• Power Consumption - 20 /iW @ ± IV. 

• Input Bias Current - 30 nA max. 

• Internal Compensation. 

• Pin-For-Pin Compatible With 741. 

• Short Circuit Protected. 

ABSOLUTE MAXIMUM RATINGS 


Supply Voltage ±18V 

Differential Input Voltage (Note 1) ±15V 

Common Mode Input Voltage (Note 1) ±15V 

Output Short Circuit Duration Indefinite 

Power Dissipation (Note 2) 300 mW 

Operating Temperature Range 

802 1M -55°C to +125°C 

8021C . .0°Cto+70°C 

Storage Temperature Range —65 C to +150 C 

Lead Temperature (Soldering, 10 sec) +300 C 


NOTE 1: For supply voltages less than ±15V, the absolute maximum 
input voltage is equal to the supply voltage. 

NOTE 2: Rating applies for case temperatures to + 125°C; derate 
linearly at 5.6 mW/°C for ambient temperatures above 
+95‘’C. 


iCL8021— ICL8023 
Low Power 
Operational Amplifiers 

GENERAL DESCRIPTION 

The Intersil 8021 integrated circuit is a low power operational 
amplifier specifically designed for applications requiring very 
low standby power consumption over a wide range of supply 
voltages. The electrical characteristics of the 8021 can be tail- 
ored to a particular application by adjusting an external resis- 
tor, Rset. which controls the quiescent current. This is advan- 
tageous because Iq can be made independent of the supply 
voltages: it can be set to an extremely low value where power 
is critical, or to a larger value for high slew rate or wideband 
applications. 

Other features of the 8021 include low input current that re- 
mains constant with temperature, low noise, high input im- 
pedance, internal compensation and pin-for-pin compatibil- 
ity with the 741 . 

The Intersil 8022 (8023) consists of two (three) low power op- 
erational amplifiers in a single 14-pin DIP. Each amplifier is 
identical to an 8021 low power op amp, and has separate con- 
nections for adjusting its electrical characteristics by means 
of an external resistor, Rset, which controls the quiescent cur- 
rent of that amplifier. 


SCHEMATIC DIAGRAM 




ORDERING INFORMATION 


BmIc 

Part Number 
8021— Single 

8022— Dual 

8023— Triple 


C TV 

1" X-Package 

TY - TOS9 Metal Can 
PA— 8 pin Minidip 

JO— 14 pin CERDIP 
PD — 14 pin Plastic DIP 


8021 only 

8022 only 


8023 only 


JE— 16 pin CERDIP 
PE- 16 pin Plastic DIP 

I TemperatuFe 

C — Commercial — OX to 70X 
M— Military -55X to +125X 
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ICL8021— ICL8023 

ELECTRICAL CHARACTERISTICS (Vs = ±6V, Iq = 30 /jA, unless otherwise specified. 


CHARACTERISTICS 

CONDITIONS 

802 IM 

MIN TYP MAX 

8021 C 

MIN TYP MAX 

UNITS 

The following specifications apply for T/^ = 25 C: 


Input Offset Voltage 

Rs < 100 kU 

2 3 

2 6 

mV 

Input Offset Current 


.5 7.5 

.7 10 

nA 

Input Bias Current 


5 20 

7 30 

nA 

Input Resistance 


3 10 

3 10 

MU 

Input Voltage Range 

Vs = ±15V 

±12 ±13 

±12 ±13 

V 

Common Mode Rejection Ratio 

Rg < 10 kS> 

70 80 

70 80 

dB 

Supply Voltage Rejection Ratio 

Rg<10k£2 

30 150 

30 150 

mv/v 

Output Resistance 

Open Loop 

2 

2 

k£2 

Output Voltage Swing 

Rl >20 kU, Vs = ±15V 

±12 ±14 

±12 ±14 

V 


RL>10kU, Vs = ±15V 

±11 ±13 

±11 ±13 

V 

Output Short-Circuit Current 


±13 

±13 

mA 

Power Consumption 

Vqut “ 0 

360 480 

360 600 

IJ\N 

Slew Rate (Unity Gain) 


0.16 

0.16 

V//US 

Unity Gain Bandwidth 

Rl = 20 kU, V,ikj = 20 mV 

270 

270 

kHz 

Transient Response (Unity 





Gain) 

Rl =20 kU, V|rg = 20 mV 




Risetime 


1.3 

1.3 

JUS 

Overshoot 


10 

10 

% 


The following specifications apply for 0 C < Ta < '*'70 C (8021C) -55 C < +125 C (8021IVI) 


Input Offset Voltage 
Input Offset Current 
Input Bias Current 

Average Temperature 
Coefficient of Input 
Offset Voltage 

Average Temperature 
.Coefficient of Input 
Offset Current 

Large Signal Voltage Gain 
Output Voltage Swing 


Rg < lOkU 

2.0 

4.0 

2.0 

7.5 


1.0 

11 

1.5 

15 


10 

32 

15 

50 

Rs<10kU 

5 


5 



1.7 


0.8 


Rl = 10 kU 

50 200 

50 

200 


Rl > 10 kU 

±10 ±13 

±10 

±13 



QUIESCENT CURRENT ADJUSTMENT 


QUIESCENT CURRENT 
SETTING RESISTOR 
(PIN 8 TO V) 

10(iA 30(iA lOOtiA 300(iA 

!I5 l.SMSi ilOkil 150k!! 

: 3 3 3 MU t 1 330kU iOOkli: 

! 6 7 5 MU 2 7MSi 7S0kU 220 kU 

! 9 13 MU 4 MU 13 MU 350 kU 

t12 18 MU 5 6 MU 1 5 MU 510 kl» 

? 15 22 MU 7 5MSZ 2 2 MU 620 kU 


QUIESCENT CURRENT 
SETTING RESISTOR 
(PIN 8 TO V") 



0 2 4 6 8 10 12 M 16 18 

SUPPlV voltage 1-Vl 
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FEATURES 

• Low frequency drift with temperature - 50ppm/° C 

• Simultaneous sine, square, and triangle wave 
outputs 

• Low distortion - 1% (sine wave output) 

• High linearity - 0.1% (triangle wave output) 

• Wide operating frequency range - 0.001Hz to 
0.3MHz 

• Variable duty cycle - 2% to 98% 

• High level outputs - TTL to 28V 

• Easy to use - just a handful of external components 
required 


ICL8038 
Precision Waveform 
Generator/Voitage 
Controlled Oscillator 

GENERAL DESCRIPTION 

The ICL8038 Waveform Generator is a monolithic integrated 
circuit capable of producing high accuracy sine, square, 
triangular, sawtooth and pulse waveforms with a minimum of 
external components. The frequency (or repetition rate) can 
be selected externally from .001Hz to more than 300kHz 
using either resistors or capacitors, and frequency 
modulation and sweeping can be accomplished with an 
external voltage. The ICL8038 is fabricated with advanced 
monolithic technology, using Schottky-barrier diodes and 
thin film resistors, and the output is stable over a wide range 
of temperature and supply variations. These devices may be 
interfaced with phase locked loop circuitry to reduce 
temperature drift to less than 50ppm/°C. 




BLOCK DIAGRAM 


PIN CONFIGURATION (outline dwg JD) 




NC 


NC 

SINE WAVE 
ADJUST 

V” OR GND 

TIMING 
CAPACITOR 
SQUARE WAVE 
OUT 

FM SWEEP 
INPUT 


ORDERING INFORMATION 


TYPE 

TEMPERATURE RANGE 

STABILITY 

PACKAGE 

ORDER PART NUMBER 

8038 CC 

0‘'Cto+70*C 

250ppm/*C typ 

CERDIP 

ICL8038 CC JD 

8038 BC 

0*Cto+70*C 

150ppm/*C max 

CERDIP 

ICL8038 BC JD 

8038 AC 

0‘’Cto+70*C 

80ppm/*C max 

CERDIP 

ICL8038 AC JD 

8038 BM 

-SS-C to +125*0 

150ppm/®C max 

CERDIP 

ICL8038 BM JD 

8038 AM 

-55*010 +125*0 

80ppm/“C max 

CERDIP 

ICL8038 AM JD 
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ICL8038 

MAXIMUM RATINGS 



Supply Voltage 

Power Dissipation'-' 

Input Voltage (any pin) 

Input Current (Pins 4 and 5) 

Output Sink Current (Pins 3 and 9) . . . 

Storage Temperature Range 

Operating Temperature Range: 

8038AM, 8038BM 

8038AC, 8038BC, 8038CC 

Lead Temperature (Soldering, ,10 sec.) 


±18V or 36V Total 

750m W 

Not To Exceed Supply Voltages 

25mA 

25mA 

-65° C to +125°C 

-55°Cto +125°C 

0°Cto+70°C 

300°C 


Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions above those indicated in the operational sections Of the specifications is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


NOTE 1: Derate ceramic package at 12.5mW/°C for ambient temperatures above lOO'C. 


ELEC I RiCAL CHARACTERISTICS 

(Vsupp = ±10V or +20V, Ta = 25°C, Rl = lOkfl, Test Circuit Unless Otherwise Specified) 


SYMBOL 

GENERAL CHARACTERISTICS 

80S8CC 

8038BqBM) 

8038AC(AM) 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

Vsupp 

Supply Voltage Operating Range 











V* 

Single Supply 

+10 


+30 

+10 


30 

+10 


30 

V 

VT V 

Dual Supplies 

±5 


±15 

±5 


±15 

±5 


±15 

V 

ISUPP 

Supply Current (Vsupp = ±10V)'2i 












8038AM, 8038BM 





12 

15 


12 

15 

mA 


,8038AC, 8038BC. 8038CC 


12 

20 


12 

20 


12 

20 

mA 

1 FREQUENCY CHARACTERISTICS (all waveforms) 1 

fmax 

Maximum Frequency of Oscillation 

100,000 



100,000 



100,000 



Hz 

fsweep 

Sweep Frequency of FM 


10 



10 



10 


kHz 


Sweep FM Range's) 


35:1 



35:1 



35:1 




FM Linearity 10:1 Ratio 


0.5 



0.2 



0.2 


% 

Af/AT 

Frequency Drift With Temperature® 
+ 25'Cto +70‘’C(+125'’C) 


250 




150 



80 

ppm/’C 

0°C(-40°C)to +25''C 


250 




200 



120 

Af/AV 

Frequency Drift With Supply Voltage 
(Over Supply Voltage Range) 


0.05 



0.05 



0.05 


%/Vsupp 


Recommended Programming 
Resistors (Ra and Rb) 

1000 


1M 

1000 


1M 

1000 


1M 

n 

1 OUTPUT CHARACTERISTICS I 

lOLK 

Square-Wave 

Leakage Current (Vg = 30V) 



1 



1 



1 

mA 

VSAT 

Saturation Voltage (Isink = 2mA) 


0.2 

0.5 


0.2 

0.4 


0.2 

0.4 

V 

tr 

Rise Time (Ru = 4.7kft) 


180 



180 



180 


ns 

tf 

Fall Time (Rl = 4.7kn) 


40 



40 



40 


ns 


Duty Cycle Adjust 

2 


98 

2 


98 

2 


98 

% 


Triangle/Sawtooth/Ramp 

Amplitude (Rtri = 1(X)kn) 

0.30 

0.33 


0.30 

0.33 


0.30 

0.33 


XVSUPP 


Linearity 


0.1 



0.05 



0.05 


% 

ZOUT 

Output Impedance (lour = 5mA) 


200 



200 



200 


n 


Sine-Wave 

Amplitude (Rsine = lOOkfl) 

0.2 

0.22 


0.2 

0.22 


0.2 

0.22 


xVsupp 


THD (Rs = 1Mn)'4i 


2.0 

5 


1.5 

3 


1.0 

1.5 

% 


THD Adjusted (Use Fig. 8b) 


1.5 



1.0 



0.8 


% 



NOTE 2: Ra and Rb currents not included. 

NOTE 3; Vsupp = 20V; Ra and Rb = lOkfl, f s 9kHz; Can be extended to 1000.1. See Figures 13 and 14. 
NOTE 4: 82kn connected between pins 11 and 12, Triangle Duty Cycle set at 50%. (Use Ra and Rb.) 
NOTE 5: Fig. 2, pins 7 and 8 connected, Vsupp = ±10V. See Fig. 6c for T.C. vs Vsupp. 
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ICL8038 



The sine wave output has a relatively high output impedance 
(Ikfl Typ). The circuit of Figure 4 provides buffering, gain and 
amplitude adjustment. A simple op amp follower could also be 
used. 



Figure 5: Strobe-Tone Burst Generator. 

With a dual supply voltage the external capacitor on Pin 10 can be 
shorted to ground to halt the 8038 oscillation. Figure 5 shows a 
FET switch, diode ANDed with an input strobe signal to allow the 
output to always start on the same slope. 



To obtain a 1 000;1 Sweep Range on the 8038 the voltage across external resistors Ra and Rb must decrease to nearly zero. This requires that the 
highest voltage on control Pin 8 exceed the voltage at the top of Ra and Rb by a few hundred millivolts. 

The Circuit of Figure 6 achieves this by using a diode to lower the effective supply voltage on the 8038. The large resistor on pin 5 helps reduce 
duty cycle variations with sweep. 



Figure 7: Linear Voltage Controlled Oscillator 

The linearity of input sweep voltage versus output frequency can be significantly improved by using an op amp as shown in Figure 7. 


3520 


® IC MASTER 1984 







ICL8069 Series 
Low Voltage Reference 


FEATURES 

• Temperature Coefficient guaranteed to 10ppm/°C 
max. 

• Low Bias Current . . . SO/iA min 

• Low Dynamic impedance 

• Low Reverse Voitage 

• Low Cost 


GENERAL DESCRIPTION 

The ICL8069 is a 1.2V temperature compensated voltage 
reference. It uses the band-gap principle to achieve excellent 
stability and low noise at reverse currents down to 50^A. 
Applications include analog-to-digital converters, digital-to- 
analog converters, threshold detectors, and voltage 
regulators. Its low power consumption makes it especially 
suitable for battery operated equipment. 


TYPICAL CONNECTION DIAGRAMS 




I 

I 


(a) Simple Reference (1.2 volts or less) 


(b) Buffered 10V Reference using a 
single supply. 


(c) Double regulated 100m V reference 
for ICL7107 one-chip 0PM circuit. 


ORDERING INFORMATION 


PIN CONFIGURATION 


Max. Temp. Coeff. 

“♦Vref 

Temp. Range 

Order P/N 

TO-92 

Order P/N 

TO-52 

0.001 wc 

0°Cto+70°C 


ICL8069ACSQ 

0.0025%/” C 

0°Cto+70°C 


ICLB069BCSQ 

0.005%/° C 

0°Cto+70°C 

ICL8069CCZR 

ICL8069CCSQ 

0.005%/° C 

-55°Cto+125°C 

— 

ICL8069CMSQ 

0.01 %/°C 

0°Cto+70°C 

ICL8069DC2R 

ICL8069DCSQ 

0.01 %/°C 

-55°Cto+125°C 

— 

ICL8069OMSQ 


PACKAGE DIMENSIONS 


Q.17S-0.ia6 

(4.44S— 4Jli| 



map— a.«» 


SCATIMQ nJUIE 


q-j l 1 i 
r TTrt 

(0.7M) 0 0 0 I 

UK 



TO-52 


TO-52 


TO-92 
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ICL8211, ICL8212 

Programmable Voltage Reference 


FEATURES 

• High accuracy voltage sensing and generation: 
internal reference 1.15 volts typical 

• Low sensitivity to supply voltage and temperature 
variations 

• Wide supply voltage range: Typ. 1.8 to 30 volts 

• Essentially constant supply current over full supply 
voltage range 

• Easy to set hysteresis voltage range 

• Defined output current limit - ICL8211 
High output current capability - ICL8212 


GENERAL DESCRIPTION 

The Intersil ICL8211/12 are micropower bipolar monolithic 
integrated circuits intended primarily for precise voltage 
detection and generation. These circuits consist of an 
accurate voltage reference, a comparator and a pair of 
output buffer/drivers. 

Specifically, the ICL8211 provides a 7mA current limited 
output sink when the voltage applied to the THRESHOLD’ 
terminal is less than 1.15 volts (the internal reference). The 
ICL821 2 requires a voltage in excess of 1 .15 volts to switch its 
output on (no current limit). Both devices have a low current 
output (HYSTERESIS) which is switched on for input 
voltages in excess of 1 .1 5V. The HYSTERESIS output may be 
used to provide positive and noise free output switching 
using a simple feedback network. 

Applications include; 

1. Low voltage sensor/indicator 

2. High voltage sensor/indicator 

3. Non volatile out-of-voltage range sensor/indicator 

4. Programmable voltage reference or zener diode 

5. Series or shunt power supply regulator 

6. Fixed value constant current source 



ORDERING INFORMATION 


Part Number 

Temperature Range 

Package 

ICL8211CPA 

0 to +70° C 

8 lead Mini biP 

ICL8211CTY 

0 to +70° C 

TO-99 Can 

ICL8211MTY 

-55° to +125°C 

TO-99 Can 

ICL8212CPA 

0 to 70° C 

8 lead Mini DIP 

1CL8212CTY 

Oto 70° C 

TO-99 Can 

ICL8212MTY 

-55 to +125°C 

TO-99 Can 

ICL8211D 

Dice only 


ICL8212D 

Dice only 



SCHEMATIC DIAGRAM 


VOLTAGE REFERENCE COMPARATOR OUTPUT BUFFERS 



- - - - tCL8211 option 
X X X X ICL8212 option 
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ICL8211/ICL8212 ^fll^jnnil^DIL 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Supply Voltage -0.5 to +30 volts 

Output Voltage -0.5 to +30 volts 

Hysteresis Voltage +0.5 to -10 volts 

Threshold Input Voltage +30 to -5 volts with respect to GROUND 

and +0 to -30 volts with respect to 

Current into Any Terminal ±30mA 

Power Dissipation (Note 1 & 2) 300mW 

Operating Temperature Range ICL8211M/12M -55°C to +125°C 

Operating Temperature Range ICL8211C/12C 0 to +70°C 

Storage Temperature Range -€5‘’C to +150‘’C 

Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions above those indicated in the operational sections of the specifications is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 

NOTE 1: Rating applies for case temperatures to 125°C to ICL8211MTY/12MTY products. Derate linearly at -10mW/°C for ambient 
temperatures above 1CK)°C. 

NOTE 2: Derate linearly above 50°C by -lOmW/'C for ICL8211C/12C products. The threshold input voltage may exceed +7 volts for short 
periods of time. However for continuous operation this voltage must be maintained at a value less than 7 volts. 


TYPICAL OPERATING CHARACTERISTICS (V^ = 5V, Ta = 25‘’C unless otherwise specified) 


PARAMETER 




10.8211 

1 iCL8211 


UNITS 

9 1 MDwIm 


MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

Supply Current 

r 

2.0 < V^ < 30 

Vt = 1.3 V 

10 

22 

40 

50 

110 

250 

mA 



Vt = 0.9V 

50 

140 

250 

10 

20 

40 

mA 

Threshold Trip Voltage 

Vth 

louT = 4mA V* = SW 

0.98 

1.15 

1.19 

1.00 

1.15 

1.19 

V 



VouT = 2V V^ = 2V 

0.98 

1.145 

1.19 

1.00 

1.145 

1.19 

V 



V* = 30V 

1.00 

1.165 

1.20 

1.05 

1.165 

1.20 

V 

Threshold Voltage Disparity 

Vthp 

lour = 4 mA VouT = 2V 


-8.0 



-0.5 


mV 

Between Output & Hysteresis 
Output 


Ihyst = 7^A Vhyst = 3V 








Guaranteed Operating Supply 

Vsupp 

+25° C 

2.0 


30 

2.0 


30 

V 

Voltage Range 


0 to +70° C 

2.2 


30 

2.2 


30 

V 



-55°Cto+125°C 

2.8 


30 

2.8 


30 

V 

Typical Operating Supply 

Vsupp 

+25° C 

1.8 


30 

1.8 


30 

V 

Voltage Range 


+125°C 

1.4 


30 

1.4 


30 

V 



-55° C 

2.5 


30 

2.5 


30 

V 

Threshold Voltage 

AVth/AT 

lOUT = 4mA 


+200 



+200 


ppm/°C 

Temperature Coefficient 


VouT = 2V 








Variation of Threshold Voltage 
with Supply Voltage 

dVrn/AV* 

AV* = 10%atV* = 5V 


1.0 



1.0 


mV 

Threshold Input Current 

. Ith 

Vth = 1.15V 


100 

250 


100 

250 

nA 



Vth = 1.00V 


5 



5 


nA 

Output Leakage Current 

lOLK 

Vout = 30V Vth = 1.0V 






10 

mA 



Vout = 30V Vth = 1.3V 



10 




mA 



Vout = 5V Vth = 1.0V 






1 

mA 



Vout = 5V Vth = 1.3V 



1 




mA 

Output Saturation Voltage 

VSAT 

lour = 4mA Vth = 1 .OV 


0.17 

0.4 




V 



Vth = 1.3V 





0.17 

0.4 

V 

Max Available Output Current 

lOH 

(Note 3 & 4) Vth = 1.0V 

VouT = 5V Vth = 1 .3V 

4 

7.0 

12 

15 

35 

mA 

mA 



-55°C< Ta < 125°C Vth = 1.0V 



15 

12 



mA 

Hysteresis Leakage Current 

Ilhys 

y* = 10V Vth = 1.0V 

Vhyst = V“ 



0.1 



0.1 

mA 

Hysteresis Sat Voltage 

VhyS (max) 

Ihyst = -7mA Vth = i.3V 
measured with respect to 'V^ 


-0.1 

-0.2 


-0.1 

-0.2 

V 

Max Available Hysteresis Current 

IhyS (max) 

Vth = 1.3 V 

-15 

-21 


-15 

-21 


mA 



NOTE 3; The maximum output current of the ICL8211 is limited by design to 15ma under any operating conditions. The output voltage may be 
sustained at any voltage up to +30 as long as the maximum power dissipation of the device is not exceeded. 

NOTE 4: The maximum output current of the ICL8212 is not defined, and systems using the ICL8212 must therefore ensure that the output 
current does not exceed 30ma and that the maximum power dissipation of the device is not exceeded. 


®IC MASTER 1984 


3523 


Intersil 



ICM7206 
CMOS Touch 
Toncf" Encoder 



FEATURES 

• Low cost system with minimum component count 

• Fully integrated oscillator uses 3.58 MHz color TV 
crystal 

• High current bipolar output driver 

• Low output harmonic distortion 

• Wide operating supply voltage range: 3 to 6 volts 

• Uses inexpensive single contact per key 
calculator type keyboard (ICM7206/C/D) 

• Extremely low power < 5.5mW with a 5.5V supply 

• Single and dual tone capabilities 

• Multiple key lockout 

• Disable output: provides output switch function 
whenever a key is pressed 

• Custom options available 


-3dBV into a 900 ohm termination. The skew between the 
high and low groups is typically 2.5 dB without low pass 
filtering. 

The 7206 uses either a3x4or4x4 single contact keyboard; 
the oscillator will run whenever the power is applied, and the 
DISABLE output consists of a p-channel open drain FET 
whose source is connected to V^. 

The 7206A can also use a3x4or4x4 keyboard, but requires 
a double contact type with the common line tied to V*. The 
oscillator will be on whenever power is applied; the DISABLE 
output consists of a p-channel open drain FET; its’ source is 
connected to V^. 

The 7206B requires a 4 x 4 double contact keyboard with the 
common line tied to V“. The oscillator will be on only during 
the time that a ROW is enabled, and the DISABLE output 
consists of an n-channel open drain FET with its’ source tied 
to V”. 


GENERAL DESCRIPTION 

The Intersil ICM7206/A/B/C/D are 2-of-8 sine wave tone 
encoders for use in telephone dialing systems. Each circuit 
contains a high frequency oscillator, two separate program- 
mable dividers, a D/A converter, and a high level output 
driver. 

The reference frequency is generated from a fully integrated 
oscillator requiring only a 3.58 MHz color TV crystal. This 
frequency is divided by 8 and is then gated into two divide by 
N counters (possible division ratios 1 through 128) which 
provide the correct division ratios for the upper and lower 
band of frequencies. The outputs from these two divide by N 
counters are further divided by 8 to provide the time 
sequencing for a 4 voltage level synthesis of each sinewave. 
Both sinewaves are added and buffered to a high current 
output driver, with provisions made for up to two external 
capacitors for low pass filtering, if desired. Typically, the 
total output harmonic distortion is 20% with no L.P. filtering 
and it may be reduced to typically less than 5% with filtering. 
The output drive level of the tone pairs will be approximately 


PIN CONFIGURATION (OUTLINE DRAWING PE) 


LPi □ 

1* 

16 

□ v^ 

LPzC 

2 

15 

1 OUTPUT 

ROW 1 [2 

3 

14 

COL 1 

ROW 2 

* ICM 

7206/A/B/C/D 

2 ] COL 2 

ROW 3 Q 

5 

12 

^ COL 3 

ROW4 1 

6 

11 

□ COL 4 

DISABLE Q 

7 

10 

^ OSC OUT 

v-C 

8 

9 

1 OSC IN 


Pin 1 is designated either by a dot or a notch. 


The 7206C uses either a3x4or4x4 single contact keyboard; 
the oscillator will be on only during the time that a key is 
depressed. The DISABLE output consists of an n-channel 
open drain FET with its source tied to V“. 

The 7206D uses a single contact 3 x 4 or 4 x 4 keyboard. The 
oscillator will be on only during the time that a key is 
depressed. DISABLE output consists of a p-channel open 
drain FET with its source tied to V+. 



ORDERING INFORMATION 


PART 

NUMBER 

TEMPERATURE 

RANGE 

PACKAGE 

ICM7206 JPE 

-40'’Cto +85° C 

Plastic 

ICM7206A JPE 

-40°Cto +85° C 

Plastic 

ICM7206B JPE 

-40°Cto +85° C 

Plastic 

ICM7206C JPE 

-40°Cto +85° C 

Plastic 

ICM7206DJPE 

-40°Cto +85° C 

Plastic 

ICM7206/D 

-40° C to +85° C 

DICE 

ICM7206A/D 

-40°Cto +85° C 

DICE 

ICM7206B/D 

-40°Cto +85° C 

DICE 

ICM7206C/D 

-40°Cto +85° C 

DICE 

ICM7206D/D 

-40°Cto +85° C 

DICE 
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iCM7206 Family ^DINnfi^lL 

ABSOLUTE MAXIMUM RATINGS (Note 1) Output Vo!t. (term. 15) . Not more pos. than +5V with respect to V* 

Supply Voltage (Note 2) 6.0V nor more neg. than -1 .0 with respect to V” 

Supply Current V' (terminal 8) 25mA Output Current (terminal 15) 25mA 

Supply Current (terminal 16) 40mA Power Dissipation SOOmW 

Disable Output Volt. (term. 7) . . Not more pos. than V* nor more Operating Temperature Range -40“C to +85°C 

neg. than -6V with respect to V* Storage Temperature Range -55°C to +125°C 

NOTE 1. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only, 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of the 
specifications is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 

NOTE 2. The ICM7206 family has a zener diode connected between V’' and V having a breakdown voltage between 6.2 and 7:0 volts. If the 
currents into terminals 8 and l6are limited to 25 and 40mA maximum respectively, the supply voltage may be increased above 6 volts 
to zener voltage. With no such current limiting, the supply voltage must not exceed 6 volts. 


TYPICAL OPERATING CHARACTERISTICS 

TEST CONDITIONS: V*= 5.5V, Test Circuit, Ta = 25° C unless otherwise specified. 


PARAMETER 

SYMBOL 

CONDITIONS 

MIN. 

TYP. 

MAX. 

UNITS 

Supply Current 

1+ 

Rl disconnected 


450 

1000 


Guaranteed Operating Supply Voltage Range 
(Note 3) 

Vop 

-40°C<Ta<+85°C 

3.0 


6.0 

V 

Peak to Peak Output Voltage 

VOUT 

Cl, C 2 disconnected — Low Band 

0.90 

1.15 

1.45 

Rl = 1 k(l, no filtering — High Band 

1.10 

1.40 

1.70 

RMS Output Voltage 

Rl = 1 kll. fouT = 697Hz 

C? Only 


480 


mV 

Cl to C 2 


480 


Nofiltering 


490 


Rl= IkO, f OUT .= 1633Hz 

Cl 


490 


Cl to C 2 


580 


Nofiltering 


655 


Skew Between High and Low Band 

Output Voltages 


Rl = 1 kfl. Cl , C 2 disconnected 


2.5 

3.0 

dB 

Output Impedance 

Zo 

II 

(T 

Operating 


90 

200 

fl 

Quiescent 


25 


Kfl 

Total Output Harmonic Distortion 

THD1 

Either Hi or Low Bands 


20 

25 

% 

No Low Pass Filtering 


Total Output Harmonic Distortion 

THD2 

Rl= Ikn, Cl = .OOZfiF 

fouT = 697Hz 


2.3 

10 

C2 = 0.02ixF 

f 0 UT= 1633Hz 


1.0 

10 

Maximum Output Voltage Level 

VOH 

RL=1kn 



4.6 

V 

Minimum Output Voltage Level 

VOL 

Rl =1kfl 

0.5 



Keyboard Input Pullup Resistors 

Rin 

Terminals 3, 4, 5, 6, 11, 12, 13, 14 

35 

100 

150 

KO 

Keyboard Input Capacitance 

C|N 

Terminals 3, 4,5, 6,1 1,12,13,14 



5 

PF 

Guaranteed Oscillator Frequency Range 
(Note 4) 

fosc 

3< iV+- V-|<6V 

2.0 


4.5 

MHz 

Guaranteed Oscillator Frequency Range 

4V<iV+-V-|<6V 

2.0 


7 

System Startup Time on Application of Power 

ton 

ICM7206, ICM7206A 


10 


ms 

System Startup Time on Application of Power 
and Key Depressed Simultaneously 

ICM7206B, ICM7206C, ICM7206D 



7 

DISABLE Output Saturation Resistance 
(ON STATE) 

Rd 

See Logic Table for Input Conditions 
Current = 4mA 


330 

700 

fl 

DISABLE Output Leakage 
(OFF STATE 1 

lOLK 

See Logic Table for Input Conditions 



10 

mA 

Oscillator Load Capacitance 

Cose 

Measured between terminals 9 & 10, 
no supply voltage applied to circuit 
-40 °C<Ta<85°C 


7 


• 

pF 

Guaranteed Output Frequency Tolerance 

^0 

Any output frequency 

Crystal tolerance ±60ppm 

Crystal load capacitance CL = 30pF 

1 


±0.75 

% 

Oscillator Startup Time 1CM7206B, C, D 

tstart !V+ = 3V (Note 5 1 



7 

ms 


NOTE 3: Operation above 6 volts must employ supply current limiting. Refer to ABSOLUTE MAXIMUM RATINGS’ and the Application Notes 
for further information. 

NOTE 4: The ICM7206 family uses dynamic high frequency circuitry in the initial 23 divider resulting in low powerdissipation and excellent per- 
formance over a restricted frequency range. Thus, for reliable operation with a 6 volt supply an oscillator frequency of not less than 
2MHz must be used. 

NOTE 5: After row input is enabled. 


© 1C MASTER 1984 


3525 



ICM7206 Family 


© (D (D 
@ ® ® 
© ® ® 
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4X3 MATRIX 
KEYBOARD 
(ONE CONTACT 
PER KEY) 


cc 

< 

UJ 

z 




NOTE: If dual contact keyboard is used, common should be left floating 
FIGURE 5; Telephone Handset Touch Tone Encoder 




© © © 
0 © 0 
© © © 
O © 0 


^ ICM 13 
7206A 
5 12 


4X3 KEYBOARD 
2 CONTACTS 
PER KEY 


4.7Ka (470!l FOR 
6 VOLT SUPPLY) 


FIGURE 6: Portable Tone Generator 
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ICM7555/7556 

CMOS 

General Purpeee Timers 


FEATURES 

• Exact equivalent in moat cases for SE/NE555/ 

556 or the 355. 

• Low Supply Current — SOjuA typ. (ICM7555) 

160mA Typ. (ICM7556) 

• Extremely low trigger, threshold and reset 
currents • 20pA Typical 

• High speed operation ~ 500 kHz guaranteed 

• Wide operation supply voltage range guaranteed 
2 to 18 volts 

• Normal Reset function - No crowbarring of 
supply during output transitloh. 

• Can be used with higher impedance timing elements 
than regulkr 555/6 for longer RC time constants. 

• Timing from microseconds through hours 

• Operates in both astable and monoitable modes 

• Adiustable duty cycle 

• High output source/sink driver can drive 
TTL/CMOS 

• Typical temperature stability of 0.005% per '’C at 
25‘’C 

• Outputs have very low offsets, HI and LO 


GENERAL DESCRIPTION 

The ICM7555/6 are CMOS RC timers providing significantly 
improved performance over the standard SE/NE555/6 and 355 
timers, while at the same time being direct replacements for 
those devices in most applications. Improved parameters 
include low supply curre nt, wide o per ating sup ply voltage 
range, low THRESHOLD, TRIGGER and RESET currents, no 
crowbarring of the supply current during output transitions, 
highbr frequency performance and no requirement to decou- 
ple CONTROL VOLTAGE for stable operation. 

Specifically, the ICM7555/6 are stable controllers capable of 
producing accurate time delays or frequencies. The ICM7556 
is a dual ICM7555, with the two timers operating indepen- 
dently of each other, sharing only and GND. In the one 
shot mode, the pulse width of each circuit is precisely con- 
troijsd by ons GxtGrnsI rssistcr snd cspscitcr. Fcr sstsbiG 
operation as an oscillator, the free running frequency and the 
duty cycle are both accurately controlled by two external 
resistors and one capacitor. Unlike the regular bipolar 555/6 
devices, the CONTROL VOLTAGE terminal need not be 
decoupled with a capacitor. The circuits are triggered and 
reset on falling (negative) waveforms, and the output inverter 
can source or sink currents large enough to drive TTL loads, 
or provide minimal offsets to drive CMOS loads. 


APPLICATIONS 

• Precision Timing 

• Pulse Generation 

• Sequential Timing 

• Time Delay Generation 

• Pulse Width Modulation 

• Pulse Position Modulation 

• Missing Pulse Detector 


PIN CONFIGURATIONS (Top View) 


V* AND CASE 



ORDERING INFORMATION 


ORDER 

TEMPERATURE 

PACKAGE 

PART NUMBER 

RANGE 

ICM7555IPA 

-20 to +85* C 

8 Lead MiniDip 

ICM7555ITV 

-20 to +85’ C 

TO-99Can 

ICM7555MTV 

—55 +125*C* 

Csn 

ICM7556IPD 

-20 to +85’ C 

14 Lead Plastic DIP 

ICM7556MJD 

-55 to +125’C* 

14 Lead CERDIP 

ICM7555/D 


DICE 

ICM7556/0 


DICE 



i] V. 

7] DISCHAROE 
T] THRESHOLD 


(OUTLINE DRAWING PA) 


DISCHARGE 

THRESHOLD 

CONTROL 


V- 

S jD O'i 


ICMTSSe 


TRIGGER 

GND 


DISCHARGE 
THRESHOLD 

control 

B VOLTA GE 
RESET 
OUTPUT 
TRIGGER 


(OUTLINE DRAWING JD, PD) 


*Add tS83B to order number if 883B processing is desired. 
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NEAR 




Intersil 


ICM7555/ICM7556 





APPLICATION NOTES 
GENERAL 

The ICM7555/6 devices are, in most instances, direct replace- 
ments for the NE/SE 555/6 devices. However, it is possible to 
effect economies in the external component count using the 
ICM7555/6. Because the bipolar 555/6 devices produce large 
crowbar currents in the output driver, it is necessary to decou- 
ple the power supply lines with a good capacitor closo to the 
device. The 7555/6 devices produce no such transients. See 
Figure 2. 



0 200 MO 600 800 

TIME - n< 


Rgurv 2. Supply Current Transient Compared with a 
Standard Bipolar 555 During an Output Transition 

The ICM7555/6 produces supply current spikes of only 2-3 
mA instead of 300-400 mA and supply decoupling is 
normally not necessary. Secondly, in most instances, the 
CONTROL VOLTAGE decoupling capacitors are not 
required since the input impedance of the CMOS 
comparators on chip are very high. Thus, for many applica- 
tions 2 capacitors can be saved using an ICM7555, and 3 
capacitors with an ICM7556. 

POWER SUPPLY CONSIDERATIONS 

Although the supply current consumed by the ICM7555/6 
devices is very low, the total system supply can be high 
unless the timing components are high impedance. 
Therefore, use high values for R and low values for C in 
Figures 3 and 4. 

OUTPUT DRIVE CAPABILITY 

The output driver consists of a CMOS inverter capable of 
driving most logic families including CMOS and TTL. As 
such, if driving CMOS, the output swing at all supply 
voltages will equal the supply voltage. At a supply voltage of 
4.5 volts or more the ICM7555/6 will drive at least 2 standard 
TTL loads. 

ASTABLE OPERATION 

The circuit can be connected to trigger itself and free run as a 
multivibrator, see Figure 3. The output swings from rail to rail, 
and is a true 50% duty cycle square wave. (Trip points and 
output swings are symmetrical}. Less than a 1% frequency 
variation is observed, over a voltage range of +5 to +15V. 


1.4 RC 



Figure 3: Astable Operation 

MONOSTABLE OPERATION 

In this moae of operation, the timer functions as a one-shot. 
Initially the external capacitor (C) is held discharged by a 
transistor i nside the timer. Upon application of a negative 
TRIGGER pulse to pin 2, the internal flip flop is set which 
releases the short circuit across the external capacitor and 
drives the OUTPUT high. The voltage across the capacitor 
now increases exponentially with a time constant t = RaC. 
When the voltage across the capacitor equals 2/3 the 
comparator resets the flip flop, which in turn discharges the 
capa citor rapidl y and also drives the OUTPUT to its low 
state. TRIGGER must return to a high state before the OUT- 
PUT can return to a low state. 



Figure 4: Monostable Operation 

CONTROL VOLTAGE 

The CONTROL VOLTAGE terminal p ermits the two trip 
voltages for the THRESHOLD and TRIGGER internal 
comparators to be controlled. This provides the possibility of 
oscillation frequency modulation in the astable mode or 
even inhibition of oscillation, depending on the applied 
voltage. In the monostable mode, delay times can be 
changed by varying the applied voltage to the CONTROL 
VOLTAGE pin. 

RESET 

The RESET terminal is designed to have essentially the same 
trip voltage as the standard bipolar 555/6, i.e. 0.6 to 0.7 volts. At 
all supply voltages it represents an ex tremely high input impe- 
dance. The mode of operation of the RESET function is, how- 
ever, much improved over the standard bipolar 555/6 in that it 
controls only the internal flip flop, which in turn controls simul- 
taneously the state of the OUTPUT and DISCHARGE pins. 
This avoids the multiple threshold problems sometimes en- 
countered with slow falling edges in the bipolar devices. 
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MICRO 

POWER 

SYSTEMS 


Voltage References & Op Amps 


Note: See other MPS parts in Interface and Military Sections. 


Precision Voltage References 

□ Second source to PMI □ Guaranteed long term-stability 

□ Low temperature coefficient □ Low noise 


Model 

Packages 

Output 

Voltage 

Regulating 

Current 

Temp 

Coefficient 
(max, full temp) 

Reverse 

Dynamic 

Impedance 

Noise 

Replaces 

MP5010 

All 

1.22V 

50 mA — 500 mA 

50 ppm/C° 

2 ohm 

5 mV 

ICL8069 

LM113 

ZN423 

MP5532/REF01 

All 

+ 10V 

1 .4 mA — 1 0 mA 

8.5 ppm/C° 

- 

20 mV P-P 

REF01 

MP5531/REF02 

All 

+ 5V 

1 .4 rnA — 10 mA 

8.5 ppm/C° 

- 

20 mV P-P 

REF02 

MPPPPHR 

A)! 

-f 5V 

1 4 r« A — 1 0 rrsA 

Q P 


\ / r> n 





i.\j f* V r r 

ncrwi/ 

MPREF10 

All 

+ 10V 

1 .4 mA — 10 mA 

8.5 ppm/C° 

- 

20 mV P-P 

REF10 


Precision Operational Amplifiers 

□ Second source to PMI □ Improved long term-stability 

□ Lowest noise in the industry □ High slew rate DAC follower 


Noise 


Model 

Type 

Vos 

(Max) 

•b 

(Max) 

(nV/>yHz' 
at 10 Hz) 

Gain 

(Min) 

CMRR 

(Min) 

Slew Rate 
(typ) 

Replaces 

MP4136 

Quad (741 Type) 

6 mV 

1.5 mA 


25V/mV 

70 dB 

1 .5 V/Msec 

PM4136 

MP5501/OP01 

DAC Follower, Hi-speed 

ImV 

50 nA 


30V/mV 

85 dB 

18V/Msec 

OP01 

MP5502/OP02 

Low Noise, Gen. Purpose 

1.0 mV 

60 nA 

25(typ) 

50V/mV 

80 dB 

.25 V/Msec 

OP02 

MP5503/OP03 

Dual, Matched 

1.5 mV 

60 nA 

25 (typ) 

50V/mV 

80 dB 

.5 V/Msec 

OP03 

MP5504/OP04 

Dual, Matched 

1.5 mV 

60 nA 

25 (typ) 

50V/mV 

80 dB 

.5 V/Msec 

OP04 

MP5505/OP05 

Low Noise, Instrumentation 

.24 mV 

±4nA 

18 (max) 

200 V/ mV 

IIOdB 

.1 V/Msec 

OP 05 

MP5507/OP07 

Ultra Low Noise, Low Vos Instr. 

60 mV 

4nA 

18 (max) 

200 V/ mV 

106 dB 

.1 V/Msec 

OP 07 

MP5508/OP08 

Low Input Current 

.35 mV 

3nA 

22 (typ) 

40V/mV 

100 dB 

.12V/Msec 

OP08 

MP5509/OP09 

Quad Matched 

1 mV 

375 nA 

18 

50V/mV 

100 dB 

I.OV/Msec 

OP 09 

MP5510/OP10 

Dual 5505/OP 05 

.7 mV 

±6 nA 

18 (max) 

150V/mV 

106 dB 

.2 V/Msec 

OP10 

MP5511/OP11 

Quad Matched 

1 mV 

375 nA 

18 

50V/mV 

100 dB 

1 .0 V/Msec 

OP11 

MP5512/OP12 

Low Input Current 

.26 mV 

2.6 nA 

22 (typ) 

25V/mV 

100 dB 

.12V/Msec 

OP12 

MP5514/OP14 

Dual Matched High Performance 

1.5 mV 

60 nA 

25 

50V/mV 

80dB 

.5V/Msec 

OP14 

MP5527/OP27 

Ultra Low Noise 

60 mV 

50 nA 

5.5 (max) 

600V/mV 

108 dB 

2.8 V/Msec 

OP27 

MP5537/OP37 

Ultra Low Noise, High Speed 

60 mV 

50 nA 

5.5 (max) 

600V/mV 

108 dB 

17V/Msec 

OP37 

MP207/OP207 

Dual, Matched OP07 

230 mV 

5.6 nA 

18.0 (max) 

150V/mV 

130 dB 

0.2 V/Msec 

OP 207 

MP227/OP227 

Ultra Low Noise, Low Vos Instr. 

180 mV 

±60 nA 

6.0 (max) 

600V/mV 

108 dB 

2.8 V/Msec 

OP 227 

MPLM 108/208/308 

Super Beta 

1.0 mV 

3nA 


40V/mV 

96 dB 


LM1 08/208/308 

MPOP2108/2208/2308 

Low Input Current 

I.OmV 

3nA 


40V/mV 

96 dB 


OP21 08/2208/2308 


Note: All specifications: -55°C to +125°C 



All Micro Power Systems’ IC’s are available with 883 B 
processing, in dice form, or to customer’s specifications. 



MICRO 3100 Alfred Street 

P OWER Santa Clara, CA 95(^0 

SYSTEMS (408) 727-5350 
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MOTOROLA 

SEMICONDUCTORS 

RO. BOX 20912 • PHOENIX, ARIZONA 85036 


OPERATIONAL 

AMPLIFIERS 


HIGH SLEW RATE, WIDE BANDWIDTH, 
SINGLE SUPPLY QUAD 
OPERATIONAL AMPLIFIER 


The MC34074/33074/35074 series of devices are avail- 
able in standard or prime performance (A Suffix) grades 
and specified over commercial, industrial/vehicular or mili- 
tary temperature ranges. 


A standard iow-cost Bipoiar technology with innovative 
design concepts is empioyed for the MC34074 series of 
monoiithic quad operational amplifiers. These devices offer 
4.5 MHz of gain bandwidth product, 13 V//xs slew rate, and 
fast settling time without the use of JFET device technology. 
In addition, low input offset voltage can economically be 
achieved. Although these devices can be operated from 


Features 

• Wide Bandwidth: 4.5 MHz 

• High Slew Rate: 13 V/fjs 

• Fast Settling Time: 1.1 ns\o 0.10% 

• Wide Single Supply Operating Range: 3.0 to 44 Volts 

• Wide Input Common Mode Range Including Ground 



split supplies, they are particularly suited for single supply 
operation, since the common mode input voltage range in- 
cludes ground potential (V^e). The all NPN output stage, 
characterized by no deadband crossover distortion and 
large output voltage swing, also provides high capacitive 
drive capability, excellent phase and gain margins, low 
open-loop high frequency output impedance and symmet- 
rical source/sink ac frequency response. 


(Vee) 

• Low Input Offset Voltage: 2.0 mV Maximum (A Suffix) 

• Large Output Voltage Swing: - 1 4.7 V to -i- 1 4.0 V for Vs 
= ±15V 

• Large Capacitance Drive Capability: 0 to 10,000 pF 

• Low T.H.D. Distortion: 0.02% 

• Excellent Phase Margins: 60° 


GENERAL OP-AMP SELECTOR GUIDE 


Low Noise 


Single 

Dual 

Quad 

MCI 741 N 

0P-27/0P-37 

TL071 

MC1458N 

TL072 

TL074 


General Purpose Op-Amps 


Single 

Dual 

Quad 

Compensated LF351 

LF353 

LF347 

LF355 

LM358 

LM324 

LF356 

MCI 458 

MC3403 

LF367 

MCI 747 

MC4741 

MCI 741 

MC3458 

MC34004 

MC34001 

MC4558 

TL084 

TL081 

MC34002 



TL082 


Uncompensated LM301A 

MCI 437 


MCI 709 



MCI 748 




JFET (BIFET) INPUT — High impedance 

Single 

Dual 

Quad 

LF351 

LF355 

LF356 

LF357 

MC34001 

TL071 

TL081 

LF353 

MC34002 

TL072 

TL082 

LF347 

MC34004 

TL074 

TL084 


High Slew Rate 


Wide Bandwidth 


I Bandwidth (MHz) I 

3.0 

4.0 

[ 5.0 

20 

100 

MC4558S 

MC34001 

MC34002 

MC34004 

MC3401 

LF356 

MC34074 

LF357 

NE592 

MCI 733 


Low Offset Voltage 


1 V |0 Max ifiV) 1 

=£200 

500 

2000 I 

OP-27/OP-37 

LM11C 

LM308A 

MC34001A 

MC34002A 

MC34074A 

1 MC1709A 

LM301A 

1 LM308 


Slew Rate (V//is) 

5.0 

8.0 to 20 

50 

LF355 

LF347 MC34001 

LF351 MC34002 

LF353 MC34004 

OP-37 

LF356 TL071 

MC1458S TL072 

MCI 741 S TL074 

MC34074 TL081 

TL082 

TL084 

LF357 


Programmable 

Adjustable bias current varies noise bandwidth, power 
consumption, etc. 


single 

MCI 776 
MC3476 


Low Drift Over Temperature (TCVip) 


1 TCVio « 5.0 fivrc Max* | 

LM11 

LM308A 

OP-27/OP-37 


*lnput offset voltage temperature coefficient 


Single-Supply 


Dual 

Quad 


LM324 


I.M2900 

LM358 

LM2902 

LM2904 

U43900 

MC3458 

MC3301 

MC3405 

MC3401 


MC34(» 


MC34074 
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MOTOROLA 


Voltage Regulators 

Fixed Output Voltage Regulators 

• Low-cost monolithic circuits for positive and/or negative 
regulation at currents from 100 mA to 3.0 A 

e Ideal for on-card regulation of subsystems 

• internai current limiting thermal shutdown and 
safe-area compensation 

RxedA/oKage, 3-Terminal Regulators for Positive or 
Negative Polarity Power Supplies 


'^out 

Volts 

Tol.t 

Volts 

•o 

mA 

Max 

Device 

Positive Output 

Device 

Negative Output 

2 

±0.1 

1500 

— 

MC7902C 

3 

±0.15 

100 

— 

MC79L03AC 


MC79L03C 

5 

±0.5 

100 

MC78L05C 

MC79L05C 

±0.25 

MC78L05AC 

MC79L05AC 

500 

MC78M05C 

MC79M05C 

±0.4 

1500 

LM109 

— 

LM209 

— 

±0.25 

LM309 

— 

±0.35 

MC7805* 

. — 

±0.25 

MC7805B# 

— 

MC7805C 

MC7905C 

±0.2 

MC7805A* 

— 




MC7805AC 

MC7905AC 


±0.25 


LM 140-5* 


±0.2 

LM140A-5* 


±0.25 

LM340-5 

— 

±0.2 

LM340A-5 

— 

±0.1 

TL780-05C 

— 

±0.25 

3000 

MC78T05* 

— 

MC78T05C 

— 

±0.2 

MC78T05A* 


MC78T05AC 

— ■ 

±0.4 

LM123* 

— 

LM223 

— 

±0.25 

LM323 

— 

±0.2 

LM123A 

— 

LM223A 

— 

LM323A 

— 

5.2 



— 

IVIC7905.2C 

6 


MC78M06C 


±0.35 

1500 

MC7806* 

— 

±0.3 

MC7806B# 

— 

MC7806C 

MC7906C 

±0.24 

MC7806A* 

— 

MC7806AC 

— 

±0.3 

LM140-6* 

— 

LM340-6 

— 

3000 

MC78T06* 

— 

i 

MC78T06C 

— 
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(continued) 


Vout 

Volts 

Tol.t 

Vohs 

•o 

mA 

Max 

Device 

Positive Output 

Device 

Negative Output 


8 

±0.8 

100 

MC78L08C 

— 

MC78L08AC 

— 

±0.4 

500 

MC78M08C 

— 

1500 

MC7808* 

— 

MC7808B# 

— . 

MC7808C 

MC7908C 


MC7808A* 

— 

MC7808AC 

— 

■ 


— • 

LM340-8 

— 

3000 

MC78T08* 

— 

MC78T08C 

— 



12 

±1.2 

100 

500 

MC78L12C 

MC79L12C 


±0.6 

MC78L12AC 

MC79L12AC 


MC78M12C 

MC79M12C 



1500 

MC7812* 

— 


cc 

MC7812B# 

— 

MC7812C 

MC7912C 


MC7812A* 

— 

MC7812AC 

— 

< 

±0.6 

LM140-12* 


m 


LM140A-12* 

— 

-1 

±0.6 

LM340-12 

— 

mm 

LM340A-12 

-- 

±0.24 

TL780-12C 

— 

±0.6 

3000 

MC78T12* 

— 

MC78T12C 

— 




MC78T12A* 

— 

O 

o 

3 

TJ 

C 

o 

O 

E 

0 

CO 

CD 

O 

MC78T12AC 

— 

15 

±1.5 

100 

MC78L15C 

MC78L15C 

±0.75 

MC78L15AC 

MC78L15A 

500 

MC78M15C 

MC79M15C 

1500 

MC7815* 

— 

MC7815B# 

— 

MC7815C 

MC7915C 

■ 

MC7815A* 

— 

O 
+-» 
o 

MC7815AC 

— 

±0.75 

LM140-15* 

— 



LM140A-15* 

— 

±0.75 

LM340-15 

— 


LM340A-15 



TL780-15C 

— 

±0.75 

3000 

MC78T15* 

— 

MC78T15C 

. — 

■1 

MC78T15A* 

— 

MC78T15AC 

— 


#Tj = -40 to +125"C 
*Tj = -55 to +150X 
tOutput Voltage Tolerance for Worst Case 
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MOTOROLA 

Fixed Output Voltage Regulators (continued) 



k) 

mA 

Max 

Device 

Positive Output 

100 

MC78L18C 


MC78L18AC 

500 

MC78M18C 

1500 

MC7818* 


MC7818B# 

MC7818C 

MC7818A* 

MC7818AC 


Positive Output Regulators (continued) 



MC79L18C 


MC79L18AC 


MC7918C 


k) 

mA 

Max 

Device 

500 

LM317M 


LM317M 

LM217M# 

LM117M* 


Hi 

H 


'^out 

Volts 

Min 

Max 

1.2 

37 







LM 140-1 8* 


LM340-18 


MC78T18* 


MC78T18C 


20 ±1.0 500 


MC78M20C 



600 MCI 469 
MCI 569 


LM317 


LM317 


LM217# 


LM117* 



MC78L24C 

MC79L24C 

MC78L24AC 

MC79L24AC 



#Tj = -40 to +125X 
*Tj = -55 to +150X 


MC78M24C 


I MC7824* I 

MC7824B# — 

MC7824C MC7924C 

MC7824A* — 

MC7824AC — 

LM 140-24* — 

LM340-24 — 

100 MC78T24* 

MC78T24C 

tOutput Voltage Tolerance for Worst Case 


3000 

LM350 

T 

1.2 

33 

5.0 

36 

3.0 


LM350 

K 







LM250# 








LM150* 








#Tj = -25 to +150'’C 
*Tj = -55 to +150°C 


Adjustable Output Voltage Regulators 

— Positive Output Reguiators 


Negative Output Reguiators 
s 


Device 


LM317L 


LM217L# 


LM117L* 


MCI 723 CP 

CG 




250 MCI 469 
MCI 569 


#Tj = -40 to +125“C 
*Tj - -66to +150X 
tOutput Voltage Tolerance for Worst Case 
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#Tj = -25 to +150X 
*Tj = -55 to +150X 
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MOTOROLA 


Switching Regulators 

Used as the control circuit in PWM, push-pull, 
the reference, oscillator, pulse-width modulator, 
independently adjustable. 


bridge and series type switchmode supplies. The devices include 
phase splitter and output sections. Frequency and duty cycle are 



1500* 2.5 40 


1500* ! 2.5 40 


‘Single output device 

“Internal 39 V zener for <40 volt operation 


)uA78S40 

jliA78S40 

mA78S40 

MC34063 

MC34063 

MC33063 

MC33063 

MC35063 


0 to +70 


— 40 to +85 


-55 to +125 


0 to +70 


-55 to +125 


Oto +70 


-40 to +85 


-55 to +125 
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PRECISION REFERENCES 
MC1400 MC1400A 
MC1500 MC1500A 


Tight-Tolerance, Low-Drift Voltage Reference Family 

The MCI 400 series of ICs is a family of temperature-compen- 
sated voltage references for precision data conversion and in- 
strumentation applications. Advances in thin-film resistors, laser- 
trimming techniques, ion-impjanted devices, and monolithic fab- 
rication techniques make this reference both temperature and 
time stable in applications demanding accuracy to the 12-bit level. 


PRECISION 

VOLTAGE REFERENCES 

2.5, 5.0, 6.25 and 10- VOLT 

LASER-TRIMMED SILICON 
MONOLITHIC 
INTEGRATED CIRCUIT 


Features 


• Four Different Output Voltages: 2.5, 5.0, 6.25, 10 V 

• Two-Terminal Operation: 

• Tight Absolute Accuracy: ±0.2% Maximum Initial 

Positive or Negative References 

Tolerance 

Floating References 

• Single-Component Output Trimming Without 

• Low Current Consumption: 1.0 mA Typical 

Degrading Temperature Coefficient 

e Very Low Temperature Coefficient 

• Wide Input Voltage Range: (Vout + 1.0V)^Vin=s40V 

• Low Output Noise Voltage 

• Three-Terminal Operation: 

• Excellent Ripple Rejection: 87 dB Typical at 120 Hz 

Positive References That Can Source and Sink 

• Excellent Long Term Stability: 25 ppm/1000 Hrs 

Current 

Typical 


oc 

< 

UJ 


Special Regulators 

Roating Voltage and Cuirent Regulators 

Designed for laboratory type power supplies. Voltage is limited only by the break down voltage of associated, 
external, series-pass transistors. 




VoHs 1 

Min 

Max 

21 

30 

20 

35 


Pd 

Watts 

AVrefA/ref 

% 

AIl/Ll 

% 

TCVout 

%rc 


Max 

Une 

Load 

Max 

Typ 

Case 

0.75 

0.015 

0.015 

0.2 

0.001 

632 


0.004 

0.004 

0.1 

0.006 



Device 


MC1466 


MCI 566 


*C)ependent on characteristics of external series-pass elements. 

Dual ±15 V Tracking Regulators 

Internally, the device is set for ±15 V, but an external adjustment can change both outputs simultaneously, from 
8.0 V to 20 V. 


TC 

%rc 
(T|ow to 
Thigh) 
Typ 




Max Device 


30 MC1468 




Watts Regiine Roflload 
Max mV mV 



Case 


Oto +75 603C 

632 
614 


-55 to +125 603C 

632 
614 


(continued) 
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I MOTOROLA 

Special Regulators (continued) 

Low Tomporaturo Drift, Voitago Refarancos 



'^out 

Volts 

Typ 


1.235 ± IZmV 


1.235 ± 25 mV 


2.5 ± 38 mV 


2.5 ± 75 mV 


2.5 ± 5.0 mV 


2.5 ± 25 mV 


5.0 ± 10 mV 


5.0 ± 50 mV 







AVout/AT 

ppnVC 

Max 

Device 

20 Typ 

LM385BZ-1.2 

LM285Z-1.2 

LM385Z-1.2 

LM385BZ-2.5 


LM285Z-2.5 

LM385Z-2.5 

25 

MC1400G2 

10 

MC1400AG2 

40 

MC1500G2 

10 

MC1500AG2 

40 

MC1403 

25 

MC1403A 

55 

MCI 503 

25 

iviw 1 


^5 MC1400G5 

10 MC1400AG5 

40 MC1500G5 

10 MC1500AG5 

_40 MC1404U5 

25 MC1404AU5 

55 MC1504U5 

^5 I MC1504AU5 


6.25 ± 10 mV 

±10 

6.25 ± 60 mV 

10 

10 ± 20 mV 

±10 

10 ± 100 mV 

10 

2.5 to 37 

100 


MC1400AG6 


MC1500G6 


MC1500AG6 


MC1404U6 


MC1404AU6 


MC1504U6 


MC1504AU6 


MC1400G10 


MC1400AG10 


MC1500G10 


MC1404U10 


MC1404AU10 


MC1504U10 


MC1504AU10 


TL431C 


TL431M 


•'•fliine 
mV Max 


3.0 

(Note 4) 


3.0/4.5 
(Note 5) 


4.0 

(Note 4) 


6.0 

(Note 6) 


4.0 

(Note 4) 


6.0 

(Note 6) 


mV Max 


1.0 

(Note 2) 


10 

(Note 7) 


10 

(Note 8) 


(Note 4) (Note 7) 


(Note 6) I (Note 8) 


20 

(Note 7) 


10 

(Note 8) 


20 

(Note 7) 


10 

(Note 8) 



Shunt Reference 
Dynamic Impedance 
z « 0.5 n 


Notes: 

1. Micro-Power Reference Diode Dynamic Impedance (z) < 1.0 D at Ir = 100 ^ 

2. 10 /lA < Ir « 1.0 mA 

3. 20 /lA < Ir^ ag 1.0 mA 

4. (Vout +1.0V)«Vin«40V 

5. 4.5 V « Vin « 15 V/15 V « Vjn « 40 V 

6. (Vout + 2.5 V) < Vjn « 40 V 

7. - 10 mA < II « + 10 mA 

8. 0 mA < l|, c 10 mA 




Oto -1-70 


-40 to -1-85 


0 to -1-70 


-40 to -h85 


Oto +70 


0 to +70 


-55 to +125 


Oto +70 693, 79, 751 

693, 79 

-55 to +125 


Oto +70 


-55 to +125 


0 to +70 


-55 to +125 


0 to +70 


-55 to +125 


-55 to +125 


0 to +70 
-40 to +85 
-55 to +125 



QC 

< 

iU 

z 



29, 626 
693 
693 
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Motorola Semiconductor 


MOTOROLA 

SEMICONDUCTORS 

3501 ED BLUESTEIN BLVD., AUSTIN, TEXAS 78721 


MOS 

T elecommunications 
Products 


MC14400/01/02/03/05 Mono-Circuit 

MC145426 2-Wire UDLT 

• On-board Reference 

• 2-Wire Slave Universal Data Loop Transceiver 

• A-Law/Mu-Law Companding and D3/D4/CCITT Format 

• For Voice Data Transceiver Applications 

• Synchronous and Asynchronous Operation 

• 16/18/22 Pin Packages 

• Data Rate of 80 kbps 

MC14407 

• Per-Channel Full-Duplex Capability 

• Power-Down Input 

• Mu-Law Digital Format (MC14406/07) 

• A-Law CCITT Digital Format (MC14404) 

MC145428 Data Set Interface Chip 

• Provides Synchronous to Asynchronous Data Conversion 

• Provides, Asynchronous to Synchronous Data Conversion 

• Synchronous Data Rates of 2.048 Mbps 

• Asynchronous Data Rates of 128 kbps 

MC145429 Telset Audio Interface Chip 

MC14408/09 Binary to Pulse Dialer 

• Provides CPU Control of an Analog Signal for Earpiece, 

• On-Chip Oscillator 

Mouthpiece and Speaker Phone 

• Dialing of Numbers Up to 16 Digits 

• Provides CPU Control of Analog Signal Gain and - 

• Memory Storage and Re-Dialing of Last Telephone 

Attenuation 

Number 

• Loop Back Test Feature 

MC14410 Tone Encoder 

MC145432 2600 Hz Tone Signaling Filter 

• Single-Tone Capability 

• 2600 Hz Notch and Bandpass Filter 

• Fast Oscillator Turn-On and Turn-Off Times 

• 2600 Hz Sinewave Generator 

• Uncommitted Op Amp Capable of Driving a 600 ohm 

MC14411 Baud Rate Generator 

Load 

• Sixteen Different Output Clock Rates 

• Programmable Time Bases for One-of-Four Multiple 

• On Board Crystal Oscillator or External Clock 

Output Rates 

MC145433 TuneableNotch/ Bandpass Filter 

• Buffered Outputs Compatible with Low-Power TTL 

• Independently Tuneable Notch and Bandpass Filter 

• Clock Output Pin 

MC14412 0-600 Baud Modem 

• Includes an Uncommitted Op Amp Capable of Driving 

• Originate and Answer Mode 

600 Loads 

• Simplex, Half-Duplex and Full-Duplex Operation 

• TTL or CMOS Compatible Digital Inputs 

• On Board Crystal Oscillator or External Clocks 

MC14413/14 and 145414 PCM Low Pass/ Bandpass Filters 

• Transmit Bandpass and Received Low Pass 

MC145440/441 300 Baud Modem Filter (Bell lOS/CCITT) 

(MC14413) 

• Answer or Originate Mode 

• Transmit and Receive Low Pass (MC14414/5414 

• Low Band Bandpass Filter 

• Single-Supply Capability 

• ±5 to ±8 Volt Power Supply Ranges 

• High Band Bandpass Filter 

• Two Operational Amplifiers Available 

MC145445 0-600 Baud Modem 

• Originate and Answer Mode 

MC14416/17/18 Time Slot Assignor Circuit 

• Independent Transmit and Receive Frame Syncs and 

• Bell 103/113 and CCITT V.21 

Enables 

MC145450 0-1200 Baud Modem 

• Up to 64 Times Slots Per Frame 

• Bell 202 and CCITT V.23 

• TTL and CMOS Level Compatibility 

• On Board Crystal Oscillator or External Clock 

MC14419 2-of-8 Tone Encoder 

MC6860 0-600 bps Digital Modem 

• Suppressed Output for Illegal Input Codes 

• Originate and Answer Modes 

• Codes for Numbers 0-9 Produce a Strobe Pulse 

• Crystal or External Reference Control 

• Full-Duplex or Half-Duplex Operation 

MC142100/5100 Crosspoint Switch 

• Automatic Answer and Disconnect 

• Power-On Reset (MC145100 Only) 

• Large Analog Range 

MC6172 2400 bps Digital Modulator (Formerly 6862) 

• 511-Bit CCITT Test Pattern 

MC145415 Linear Phase Filter 

• CCITT and U.S. Phase Options (Bell 201) 

• Dual Low Pass Linear Phase Filter 

• 1200/2400 bps operation 

• ±5 to ±8 Volt Power Supply Range 

• Answer- Back Tone 

• Two Op Amps Available 

MC6173 2400 bps Demodulator 

MC145422 2-Wire UDLT 

• Compatible with MC6172 Modulator 

• 2-Wire Master Universal Data Loop Transceiver 

• CCITT and U.S. Phase Options 

• For Voice/Data Transceiver Applications 

• Data Rate of 80 kbps 

• Compatible Functions for 201 B/C Data Sets 


QC 

< 
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Semiconductor 


June 1983 


ADC0844 8-Bit /iP Compatible A/D Converter 
with 4-Channel Multiplexer 


General Description 


The ADC0844 is a CMOS 8-bit successive approximation 
A/D converter with a versatile analog input multiplexer. 
The 4-channel multiplexer can be software configured for 
single-ended, differential or pseudo-differential modes of 
operation. 

The differential mode provides low frequency input 
common-mode rejection and allows offsetting the analog 
range of the converter. In addition, the A/D’s reference can 
be adjusted enabling the conversion of reduced analog 
ranges with 8-bit resolution. 

This A/D is designed to operate from the control bus of the 
NSC800^*^ and the wide variety of 8080 nP derivatives. 
TRI-STATE® output latches that directly drive the data bus 
permit this A/D to be configured as a memory location or 
as an I/O device to the microprocessor with no interface 
logic necessary. 


Features 

■ Compatible with 8080 iiP derivatives— no interface 
logic needed 

■ Easy interface to all microprocessors 

■ Operates ratiometricallyorwith 5 Vqc voltage reference 

■ No zero or full-scale adjust required 

■ 4-channel multiplexer with address logic 

■ Internal clock 

■ OV to 5V input range with single 5V power supply 

■ T^L/MOS input/output compatible 

■ 0.3" standard width 20-pin DIP 


Key Specifications 

■ Resolution 

■ Totai Unadjusted Error 

■ Single Supply 

■ Low Power 

■ Conversion Time ■ 


8 Bits 

±1/2LSBand ±1LSB 
5Vdc 
lOmW 
40 /iS 


Biock and Connection Diagrams 



Dual-In-Line Package 


CHI IL 3 

CH2[^ 4 
CH3[^ 5 
CH4 6 
AGNO 7 

vref r” 8 


CHI CH2 CHS CH4 AGND 


1 

y — 

20 

2 

19 

S 

18 

4 

17 

S 

16 

6 

15 

7 

14 

8 

13 

9 

12 

10 

11 


17 _JDB0/MA0 
16 ^081 /MAI 
15 |^DB2/MA2 
14 n DBS/ MAS 


NSC800^^ is a trademark of National Semiconductor Corp. 
TRI-STATE* is a registered trademark of National Semiconductor Corp. 


©1983 National Semiconductor Corp. TL/H/5016 
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National 

Semiconductor 


PRELIMINARY 

July 1983 


LF13006, LF13007 Digital Gain Set 


General Description 

The LF13006, LF13007 are precision digital gain sets used 
for accurately setting non-inverting op amp gains. Gains 
are set with ^bit digital word which can be latched in 
with WR and CS pins. All digital inputs are TTL and CMOS 
compatibie. 

The LF13006 shown below will set binary scaled gains of 1 , 
2, 4, 8, 16, 32, 64, and 128. The LF13CX)7 wili set gains of 1, 2, 
5, 10, 20, 50, and 100 (a common attenuator sequence). In 
addition, both versions have several taps and two uncom- 
mitted matching resistors which allow customization of 
the gain. 

The gains are set with precision thin film resistors. The 
low temperature coefficient of the thin film resistors and 
their excellent tracking result in gain ratios which are vir- 
tually independent of temperature. 


The LF13006, LF13007 used in conjunction with an ampli- 
fier not only satisfies the need for a digitally program- 
mable amplifier in microprocessor based systems, but is 
also useful for discrete applications, eliminating the need 
to find 0.5% resistors In the ratio of 100 to 1 which track 
each other over temperature. 

Features 

■ TTL and CMOS compatible logic levels 

■ Microprocessor compatible 

■ Gain error 0.5% max 

■ Binary or scope knob gains 

■ Wide supply range + 5V to ± 18V 

■ Packaged in 16-pin DIP 



© 1983 National Semiconductor Corp. TL/H/5114 
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Semiconductor 


LM1893 CARRIER-CURRENT TRANSCEIVER 


PRELIMINARY 

Issue date: 4/1/83 
Industrial Blocks 

1 

BI-LINE • 


General Description 

Carrier-current systems use the power mains to transfer 
information between remote locations. This bipolar carrier- 
current chip performs as a power line interface for half- 
duplex (bi-directional) communication of serial bit streams 
of virtually any coding. In transmission, a sinusoidal 
carrier is FSK modulated and impressed on most any power 
line via a rugged on-chip driver. In reception, a PLL- 
based demodulator and impulse noise filter combine to give 
maximum range, A complete system may consist of the 
LM1893, a COPS' controller, and discrete components. 

^ BI-LINE and COPS are trademarks of National 
Semiconductor Corp. 

^ Carrier-current transceivers are also called power line 
carrier (PLC) transceivers. 


Features 

0 Noise resistant FSK .modulation 
o User-selected impulse noise filtering 
o Up to 4,8 KBaud data transmission rate 
o Strings of O's or 1's in data allowed 
o Sinusoidal line drive for low RFI 
o Output power easily boosted 10-fold 
o SO to 300 KHz carrier frequency choice 
o TTL and MOS compatible digital levels 
o Regulated voltage to power logic 
o Drives all conventional power lines 


Applications 


Lnergy management systems 
Home convenience control 
Inter-office communication 
Appliance control 
Fire alarm systems 
Security systems 
Telemetry 

Computer terminal interface 


TYPICAL APPLICATION 



Block diagram of carrier - current chip with a complement of 
discrete components making a Complete transceiver. Use caution with 
this circuit - dangerous line voltage are present. 


CONTROLLER 


CC 

< 

LU 

Z 


TX TX/RX RX 
DATA SELECT DATA 


1 2 


18f 17 


SINE 

SHAPER 


TX/RX 

SELECT 




ICO 

J 


OUTPUT 

AMP. 


PLL 






PHASE DET. 

< 


n 


LIMITER 


± 15 


L.P. 

FILTER 


OFFSET 

CANCEL 


3 4 


IMPULSE 
NOISE I 
FILTER 
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Semiconductor 


PRELIMINARY 

October 1983 


LM2935 Low Dropout Dual Regulator 


General Description 

The LM2935 positive voltage regulator features a low 
quiescent current of 3 mA or less when supplying 10 mA 
loads from the standby regulator output. This unique 
characteristic and the extremely low input-output dif- 
ferential required for proper regulation (0.55V for output 
currents of 10 mA) make the LM2935 the ideal regulator for 
power systems that include standby memory. Applica- 
tions include processor power supplies demanding as 
much as 750 mA of output current. 

Designed primarily for automotive applications, the 
LM2935 and all regulated circuitry are protected from 
reverse battery installations or 2 battery jumps. During 
line transients, such as a load dump (60V) when the input 
voltage to the regulator can momentarily exceed the 
specified maximum operating voltage, the0.75A regulator 
will automatically shut down to protect both internal cir- 
cuits and the load while the standby regulator will con- 
tinue to power any standby load. The LM2935 cannot be 
harmed by temporary mirror-image insertion. Familiar reg- 
ulator features such as short circuit and thermal overload 
protection are also provided. 


Fixed outputs of 5V are available in the plastic TO-220 
power package. 

Features 

■ Two regulated outputs 

■ Output current in excess of 750 mA 

■ Low quiescent current standby regulator 

■ Input-output differential less than 0.6V at 0.5A 

■ Reverse battery protection 

■ 60V load dump protection 

■ - 50V reverse transient protection 

■ Short circuit protection 

■ Internal thermal overload protection 

■ Available in plastic TO-220 

■ ON/OFF switch for high current output 

■ Reset error flag 

■ 100% electrical burn-in 


Typical Application Circuit 


ViN 



FIGURE 1. Test and Application Circuit 

Connection Diagram 


* Required if regulator is located far from 
power supply filter. 

* * Required for stability. May be increased 
without bound. Capacitor must be rated 
to operate at the minimum temperature 
expected for the regulator system. 


TO-220 5-Lead 



FRONT VIEW 


5 STANDBY OUTPUT 
4 SWITCH/RESET 
3 GROUND 

2 OUTPUT VOLTAGE (Vout) 
1 1NPUT VOLTAGE (ViH) 


TL/H/5232-2 
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MF4 4th Order Switched Capacitor Butterworth 
Lowpass Fiiter 


General Description 

The MF4 is a versatile, easy to use, precision 4th order 
Butterworth lowpass active filter. Switched capacitor tech- 
niques eliminate external component requirements and al- 
low a clock tunable cutoff frequency. The ratio of the clock 
frequency to the lowpass cutoff frequency is internally set to 
50 to 1 (MF4-50) or 100 to 1 (MF4-100). A Schmitt trigger 
clock input stage allows two clocking options, either seif- 
clocking (via an external resistor and capacitor) for stand- 
alone applications, or for tighter cutoff frequency control, a 
TTL or CMOS logic compatible clock can be directly ap- 
plied. The maximally flat passband frequency response to- 
gether with a DC gain of 1 V/V allows cascading MF4 sec- 
tions for higher order filtering. 


Features 

■ Low Cost 

■ Easy to use 

■ No external components 

■ 8-pin mini-DIP 

■ Cutoff frequency accuracy of ±0.3% 

■ Cutoff frequency range of 0.1 Hz to 20 kHz 

■ 5V to 14V operation 

■ Cutoff frequency set by external or internal clock 



©19e3NatkxialSemk»nductorC()rporation TL/H/5064 
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mPC751B/mPC752B 
BIPOLAR ANALOG 
INTEGRATED CIRCUITS 


Read/Write 1C For Disk Drive System 

The /iPC751B/752B is a monolithic bipolar integrated 
circuit writing and reading data in a high performance 
magnetic disk storage system. The circuit is intended for 
use on a data head support arm. Each circuit can be used 
with up to four independent heads. Each I.C. contains four 
write drivers, four read preamplifiers, an output line driver, 
head select logic, and some fault monitoring circuitry, and 
has three modes of operation: Read, Write and Idle. The 
/iPC752B is similar to the /uPC751 B in function, but 
provides a lower differential gain in the read mode for use 
with higher inductance and higher output heads. All signal 
levels and currents are fully compatible with IBM Model 
3350 head/arm assembly. 


Pin Configuration 


Vee 

HS1 (Head Select 1) 
Vcc 

US (Unsafe) 
UC (Write Current) 
NC 
NC 
HC 

OX (Data X) 
OY (Data Y) 
HS2 (Head Select 2) 
Vee 


( TOP VIEW ) 


I 

c:r::ij4 

5 

6 
7 

I 

9 


1 24 21 22 
21 
20 

19 

18 

17 

le 


» II IZ IS 14 15 
=7 


rc 


Gnd 

WS (Write Select) 
H21(Head 2-1) 
H22(Head 2-2) 
H01(Head 0-1) 
H02(Head 0-2) 
H31(Head 3-1) 
H32(Head 3-2) 
HiKHead 1-1) 

HI 2 (Head 1-2) 

CE (Chip Enable) 
Gnd 


Absolute Maximum Ratings 


Parameter 

Min. 

Max. 

Units 

Positive Supply Voltage, 

Vcc -0 . 6 

7.0 

V 

Negative Supply Voltage, 

Vee -5.5 

0.6 

V 

Input Voltage 

Vee-0 . 3 

Vcc+0 . 

3 V 

Storage Temperature Range -65 

150 

“C 

Operating Moving-air 
Temperature Range 

0 

70 

°C 

Operating Junction 
Temperature Range 


150 

°C 

Racommandod Oparating Limits 



Parameter 

Mode 

Min. 

Max. 

Vcc 

Read/Wri te/Idle 

5.7 

6.3 

Vee 

Read/Mrite/ldle 

-4.2 

-3.8 

Unsafe Voltage 

Read/Hrite/Idle 

4 

Vcc+0.3 

Head Center 

Tap Voltage 

Write 

3.2 

3.8 

Write Current (Iwc) 

Write 


45 



Units 

V 

V 

V 

V 

iiiA 
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AC Test Conditions 


Mods Soioct 



(Unless otherwise specified) 


The Circuit has 

three modes of operation : 

Read, Write, 

and 


Parameter 

Mode 


Units 

Idle. The state 

of the Chip Enable and Write Select determines 



the mode of operation as follows : 




Vcc 

Read/Write/Idle 

6.0010.01 

V 






Vee 

Read/Wr1te/Idle 

-4.0010. 01 

V 

Characteristics 

Conditions 

Min. 

Max. 

Unil 

Vws 

Read 

O.OOiO.Ol 

V 

(Chip Enable) 





Vws 

Write 

3.5010.01 

V 

ViiCE 

Idle 

5.5 

6.3 

V 

VCE 

Read/Write 

0 001®'*^^ 
0.00 

V 

Vlce 

Read/Write 

0.0 

0.7 

V 

Lh 

Read/Write/Idle 

Max. 0.1 

UH 

Ihce 

Idle, VCE=Vcc - 0.5V 

-no 

-50 

pA 

•Rh 

Read/Write/Idle 

Max. 0.01 

n 

Iu:e 

Read/Write, Vce=0.0V 

-1.3 

-0.7 

mA 

VCT 

Read 

O.OOiO.Ol 

V 

(Write Select) 





VCT 

Write 

3.5010.01 

V 

Vhms 

Write/Idle 

3.2 

3.8 

V 

Vus 

Read/Write/Idle 

6.0010.01 

V . 

Vlhs 

Read/Idli 

-0.1 

0.1 

V 

Rli 

Read/Write/Idle 

200 1 1 

R 

Ikws 

Write/Idle (transition 
unsafe current off) 

0.35 

2.7 

mA 

RU 

Read/Write/Idle 

101 1 J, 

fl 


Write (transition 





0 



0.7 

3.5 

mA 

IHC 

Read 

0 

mA 


unsafe current on) 




Iwc 

Write 

40 1 1 

riA 

Iws 

Read/Idle 


0.1 

mA 

mb lent 

Read/Write/Idle 

25 1 2 


Switching Delay 

All Nodes 


0.5 

MS 

Temperature 

•c 





Connection Diagram 


Head Selection Table 


Head Selected 

VHSl 

VHS2 

0 

VllHS 

Vhhs 

1 

Vlhs 

Vhhs 

2 

Vhhs 

Vlhs 

3 

Vlhs 

Vlhs 
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mPC751 B/juPC752B 


SEC 

NEC Electronics 


Supply Current: 

Characteristics 

Conditions 

Min. 

Max. 

Units 

Icc(R/W) 

Read/Ur ite 

12 

20 

mA 

Icc{ID) 

Idle 


150 

pA 

Iee(R/U) 

Read/Write 


70 

mA 

Iee(ID) 

Idle 


40 

mA 

Total Head Input Current: 

Sum of all head input currents with lwc=0 

Characteristics Conditions 

Min. 

Max. 

Units 

iHC(U) 

Write, Vct=3.5V 


3.0 

mA 

Ihc(R) 

Read, VcT=0.0V 


0.16 

mA 

Ihc(ID) 

Idle, Vct= 3.5 or O.OV 


0.10 

mA 


HMifi Select: 

One of four heads may be selected by controlling the state of 
two head select inputs. The head is selected as specified below : 


Characteristics 

Conditions 

Min. 

Max. 

Units 

Vhhs 

Temp=0"C‘v.70“C 

-0.97 

-0.61 

V 

Vlhs 

Temp=0“C'v70®C 

-2.38 

-1.52 

V 

Ihhs 



240 

pA 

Ilhs 



60 

pA 

Switching Delay 



50 

ns 


Road Mode: (mPC751B) 

In the Read mode the circuit functions as a low noise differential 
amplifier. The state of the head select inputs determines which 
amplifier is active. 


Characteristics 

Conditions 


Min. 

Max. 

Units 

Input Current 

Vin=0v 



20 

pA 

Oi fferential 
Input Capacity 

Vin=0v 



18.8 

PF 

Di fferential 
Input Resistance 

?5®f 

Vin=0v O'-C 

70“C 


585 

565 

585 

915 

915 

984 

Q 

n 

n 

(Damping Resistor) 




Output Offset 
Voltage 

Vin=0v 



100 

mV 

Comnon Mode 
Output Voltage 

Vin=0v 


-0.75 

-0.50 

V 

Differential 

Gain 

Vin=1mVp-p, OVDC 25“C 
f*3001CHz O-C 


28 

30 

43 

45 

v/v 

v/v 

70‘’C 


27 

40 

v/v 

Gain Linearity 

Vo(Vin=5niV) - Vo(Vin=0mV) > 

I'S.OmV 

0.9 

1.1 


(DC) 

Vb(Vin=0.5iTiV)-Vo(Vin=0mV)/ 

OmV 




Band Width 

Zin=0fl Vin=lmVp-p 

Gain 9 few 


30 


MHz 


Gain e 300KHz"*'^™ 





Input Noise 

Vin=0v Zin=0n 

ISHHz Power Bandwidth 



6.6 

pVRMS 

Coninon Mode In- 
put to Differen- 

Vin=5mVp-p, OVDC, 


45 


dU 

tial Output 
Rejection Ratio 

f<5HHZ 





Power Supply 
Rejection Ratio 

Vin=0v, fSSMUz 


45 


dB 

fQ thS 

input) 

AVcc oriVEE^O. IVp-p 





Channel 

Vin=lmVp-p, OVDC, 


40 



Separation 

f^SOOKHz, 3Channcls driven 





Unsafe 

Write Current ■ 0mA 



0.1 

mA 

Current 

Write Current • 45mA 


40 

45 

niA 
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f^EC mPC751B/mPC752B 

NECBectronics 


RMd Mod* : (mPC752B) 

The same as pPCTSlB except for the following characteristics. 


Characteristics Conditions 


Hin. Hax. 


Output Offset 
Voltage 


50 


Differential 

Gain 


Vin-=lmVp-p. OVOC 25"C 
f'SOOKHz 0*0 

70“C 


8.5 12.5 

8.5 13.25 

7.5 12.5 


Gain Linearity Vo(Vin=15mV) - Vo(Vin=0mV) /15.0mV 

(DC) Vo(V1n=0.5inV)-Vo(Vin=OinV)/ O.SmV '• 

Input Noise Vin*0v Zin'Ofl 25 

15HHZ Power Bandwidth 



Writ* Modo: 


Units 


mV 


V/V 

V/V 

V/V 


wVRMS 


In the Urite node the circuit functions as a current gate. 
Externally supplied Write current is gated by the state of 
the head select and data inputs to one side of one head. 


Characteristics 

Conditions 

Min. 

Hax. 

Units 

Dlfferaitial 


0.225 


y 

Input Voltage 




Single Ended 
Input Voltage 


-2.0 

-0.45 

V 

OX DY Input 
Current 


-2.0 

+2.0 

n4 

Current Gain 

Iwc^SmA 

0.95 

1.0 


Write ^Current 
Voltage 

IwcMSdA 

-3.7 

-3.0 

V 

Head Current 

lwc=45n5, Lh^^O 


15 

nS 

Transition Tine 

f'Sltlz 


Head Current 
Switching Delay 
Tine 

Iwc>^5nA. Lh=0 
f=5l«z 


15 

nS 

Head Current 

lwc=45«nft, Lh=0 




Switching 

f-Bftiz 


2 

nS 

Hysterisis 

Data rise & fall tineSlnS 




Unsafe 

lwc=30irA. f=2»lz. Lh=9uH 


0.1 

nA 

Current 

Iwc=30oiA. f=2f«z. Lh=0iiH 

20 


bA 


IwcMSbA, Rh»» one 
side of head only 

20 


nA 

Unsafe 

lwc=30nA. f=2Kll, Lh=9iiH 


1.0 

uS 

Swi tching 

lwc=30gA, f=2Kiz, Lh^OyK 

1.0 

4.0 

iiS 

Delay Tine 

IwcMSnA, f=2ftlz, Rh*— 

1.0 

4.0 

wS 

Unselected 

!wc=45bA. f=2H'.z. 



nto-p 

Head Current 

Lh-9.5jiH 


1 .5 

Differential 

Head Voltage 

IwcMSnR. Lh=10idi 


9.0 

Vo-p 
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NEC 

NECHectronics 


juPC754D 
BIPOLAR ANALOG 
INTEGRATED CIRCUIT 


General Description 

The juPC754D is a two-stage wideband differential ampli- 
fier. It is intended for use as a pre-amplifier for the mag- 
netic servo head of a magnetic disc memory system. 


FEATURES 

• Very narrow gain range 

• 30 MHz bandwidth 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage (Wbe) 
Differential Input Voltage 
Operating Temperature Range 
Storage Temperature Range 


-12 V 
±1 V 

Oto +70"C 
-65to +150"C 


CONNECTION DIAGRAM (Top View) 


INPUT( + ) 
INPUT(-) 
NON CONNECTION 

Vee 


Nota1. Pin 8 can NOT be connected to any circuit. 



TJ TEST (See Note 1) 

3 gnd 

T) OUTPUT(-) 

J} OUTPUT( + ) 


CONNECTION DIAGRAM 
Recommended Load Condition 
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soiuojioen 


NEC 

NEC Electronics 


mPC754D 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

Supply Voltage 

Vee 

-7.45 

-8.3 

-9.15 

V 

Input Signal 

Vi 


2 


mV()p 

Ambient Temperature 

Ta 

0 


70 

•c 



ELECTRICAL CHARACTERISTICS (Ta = 25°C, Vo = -8.3V±10%) 


CHARACTERISTICS 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Differential Gain 

Rl = 130n 

77 

93 

110 


Barxlwidth 

Vi = 2mVpp 

10 

30 


MHz 

Input Resistance 

. 

800 

1000 

1250 

n 

Input Capacitance 



3 


PF 

Output Dynamic Range 
(Differential) 

Rl = 130n. Vee = -8.3V 

350 



mVpp 

Power Supply Current 

Vee = -9.15V 


26 

35 

mA 

Output Offset 

Rs = 0. Rl = 130n 



±600 

mV 

Equivalent Input Noise 

Rs = 0, Rl = 130n, BW = 4MHz 


8 

14 

^V 

PSPR, Input Referred 

Rs = 0, f ^ 5 MHz 

50 

65 


dB 

Gain Sensitivity (Supply) 

AVee = ±10%, Rl = 130n 


±1.3 


% 

Gain Sensitivity (Temp) 

Ta = 25*0 to 70^, Rl = 130n 


-0.2 


%/‘0 

CMRR, Input Referred 

f ^ 5MHz 

55 

.70 


dB 
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NEC 

NECBectronics 


MC4290 

BIPOLAR INTEGRATED CIRCUIT 


Description 

The circuit is an integrated Read/Write chip intended for 
use with non-center tapped thin film heads in disk drive 
systems. Each chip controls four heads, and has three 
modes of operation: read, write and idle. 

The chip has four channels of read amplifiers and write 
drivers. It also has an internal write current source. The 
write current magnitude is determined by laser trimmed 
internal resistors. The chip contains fault detection 
circuits. 


RECOMMENDED OPERATING LIMITS 


PARAMETER 

MODE 

MIN 

MAX 

UNIT 

vcc 

Read/Wtite/ldle 

4.75 

5.25 

V 

vee 

Read/WTite/ldle 

-5.46 

-4.75 

V 

write Mode Duty 



50 

% 


PIN CONFIGURATION (Top View) 



PIN NAMES AND DEFINITIONS 

CE = Chip Enable 

WS = Vlfrite Select 

HS1 = Head Select 1 

HS2 = Head Select 2 

WDX = Write Data X 

WDY = write Data Y 

RDX = Read Data X 

RDY = Read Data Y 

WV = write Verify (write Select OK) 

IMF = input Multi Fault 

WUS = write Unsafe (Write Operation OK) 
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NEC Electronics 


SEC 

NECBectronics 


MC4290 


BLOCK DIAGRAM 


R6 



PIN NAMES AND DEFINITIONS RESISTOR VOLTAGE 


CE 

= 

Chip Enable 

R1 

= 100ft 

± 

1% 

WS 

= 

Wi’ite Select 

R2 

= 100ft 


1% 

HS1 

= 

Head Select 1 

R3 

= 100ft 


1% 

HS2 

= 

Head Select 2 

R4 

= 100ft 


1% 

WDX 

= 

WS’ite Data X 

R5 

= Ik 


1% 

WDY 

= 

Whte Data Y 

R6 

= 330ft 


1% 

RDX 


Read Data X 

R7 

= Ik 


1% 

RDY 

= 

Read Data Y 





WV 

= 

V\frite Verify (write Select OK) 





IMF 

= 

Input Multi Fault 





wus 

= 

Wtite Unsafe (VWite Operation OK) 
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MC4290 


NEC 

NEC Electronics 

ELECTRICAL SPECIRCATIONS 

Unless otherwise specified, 4.76 V ^ Vcc ^ 5.25 V, 
- 5.46 V « Vee « - 4.75 V. 25“C « Tj « 125'’C 


POWER SUPPLY CURRENT 


CHARACTERISTICS 

CONDITION 

TYP 

UNIT 

icc 

Idle 

Vce=2V 


mA 

Read 

Vce = 0V.VwS = 2V 

47 

mA 

Wite 

VCE=0 Y VwS=0V 

37 

mA 

<EE 

Idle 

Vce=2V 


mA 

Read 

VCE = 0V, VwS = 2V 

50 

mA 

write 

VcE = 0V, VwS = 0V 

120 

mA 


HEAD SELECT 


CHARACTERISTICS 

CONDITION 

MIN 

MAX 

UNIT 

VhS1H.VhS2H 


EEH 


V 

VhS1L.VhS2L 


w 

0.8 

V 

IHS1H.IHS2H 



50 

HA 

•HS1L.IhS2L 


-1.6 


mA 

Switching Delay ^ 

All Mode 


0.4 

(jiS 


HEAD SELECTION TABLE 


HEAD SELECTED 

Vhsi 

VhS2 

0 

L 

L 

1 

H 

L 

2 

L 

H 

3 

H 

H 


L = LOW level H = HIGH level 


MODE SELECT 


CHARACTERISTICS 

CONDITION 

MIN 

MAX 

UNIT 

Chip Enable 




bh 

VCEH 

Idle 

Hoy! 


HH 

VCEL 

Read or Write 


0.8 

HH 

ICEH 

Idle VcE= 5.0 V 


50 

jiA 

'CEL 

Read or Write, 
VcE= OV 

B 


mA 

Switching Delay 

All Mode 


0.5 

^.S 

Write Select 




BH' 

VWSH 

Read or Idle 



V 

VWSL 

Write or Idle 

Qlil 

0.8 

V 

IWSH 

Read or Idle 


50 

hA 

•WSL 

Write or Idle 

-1.6 


mA 

Switching Delay 

All Mode 


0.5 

riS 
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NEC 

NEC Electronics 


MC4290 


WRITE MODE 



CHARACTERISTICS 

CONDITION 

MIN 

MAX 

UNIT 

Differential Input Voltage 


0.2 


V 

Single-ended Input Voltage 


-1.87 

o:i 

V 

Input Current/Side 


-20 

120 

HA 

Input Capacitance/Side 



10 

pF 

Write Current 


67.9 

72.1 

mAo-p 

Write Current T olerance 


-3 

+ 3 

% 

Write Current Transition Time 

1 WC = 70 mAo-p, Rh = 8 ft 

Lh = 0.1 (aH 


17 

nS 

Write Current Switching Delay Time 

1 WC = 70 mA o-p, Lh = 0 ^.H 


15 

■ 

nS 

Write Current Switching 

Delay Time Asymmetry 

• WC = 70 mA o-p, Lh = 0 jaH 


1 

nS 

Unselected Head Current 

IWC = 100mAo-p, f = 5MHz 

RH = 8ft.LH=0.1jAH 


2 

mAo-p 

Output Resistance 


840 

1260 

ft 

Output Capacitance 



30 

PF 

Differential Head Voltage Swing 



6 

Vo-p 


READ MODE 


CHARACTERISTICS 

CONDITION 

MIN 

MAX 

UNIT 

Input Bias Current 

> 

o 

II 

2 

> 


36 

^A 

Input Offset Current 

< 

z 

II 

o 

< 


20 

nA 

Differential Input Resistance 

> 

o 

II 

z 

> 

520 

1170 

ft 

Differential Input Capacitance 

> 

o 

II 

z 

> 


40 

pF 

Differential Input Noise Voltage 

V|N = OV.ZiN = Oft.Bw = 15MHz 


6.6 

M.Vrms 

Differentiai Voltage Gain 

ViN = 1 mVp-p,f = 1 MHz 




Ta = ZS'C 

100 

150 

VA/ 

II 



VA/ 

Ta = 70°c 



VA/ 

Input Dynamic Range 

Gain Is 90% of the Gain 

With 0.5 mV p-p Input 

Signal 
f=1 MHz 

6 


mV p-p 

Voltage Band Width 

V|N = 1 mV p-p 

± IdB 

25 


MHz 

-3dB 

45 


MHz 

CMRR 

V|N = 5 mV p-p 

f = 10 MHz 

54 


dB 

(f = 20 MHz) 

48 


dB 

PSRR 

V|N = 0mV 

f = 10 MHz 

58 


dB 

(f = 20 MHz) 

50 


dB 

Channel Separation 

ViN = OmV 

3 Channel Driven 

f = 10 MHz 

40 


dB 





Output CM Voltage 

RL=100fttoVcc 

Tj = 75°C 

Vcc 

-0.75 

Vcc 

-0.50 

V 

Output Offset Voltage 

Rl = lOOfttoVcc 

-360 

360 

mV 

Output Leak Current 

VcE = 2V(ldle) 


10 

jaA 

Output Resistance 

Single-ended 

10 


kft 

Output Capacitance 

Single-ended 


10 

PF 
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MC4290 


NEC 

NEC Electronics 


FAULT DETECTION 


CHARACTERISTICS- 

CONDITION 

l|MFH 

VcE = 0 V, Read or Write 

l|MFL 

VcE = 2 V, Idle 

IMF 

Switching Delay Time 

Chip Enable ON/OFF 

VWVL 

Write Select OK 

VcE = 0 V, Vws = 0 V 

IWV = 16 mA 

•WVH 

VCE.= OV.VWS = 2V 

Write Select OK 

> 

(M 

II 

Ul 

o 

> 

WV 

Switching Delay Time 

Write Mode ON/OFF 

IWUSH 

> 

CM 

II 

LU 

Write Operation OK 

Vce = 0V.VwS = 2V 


VCE = 0V,VWS = 0V 

Lh = 0 (1.H, Rh = 0 fl 
f (Write Date) = 5 MHz 


VcE = OV.VwS = OV 

Rh = ® 

f (Write Date) = 5 MHz 


VcE = 0 V, Vws = 0 V 

Lh = 0.1 jtH.Rn = an 

f (Write Date) = 200 kHz 


VcE = 0 V, Vws = 0 V 

Lh = 0.1 (i.H, Rh = an 

f (Write Date) = 5 MHz 

Head Select Line -» Open 

VWUSL 

Write Operation OK 

VcE = 0 V, Vws = 0 V 

Lh = o.05ti.H,RH = an 

f (Write Date) = 1 to 1 0 MHz 

WUS 

Unsafe-^ Safe 

Switching Delay Time 

Safe -» Unsafe 





( 1 ) 



250 

250 

0.4 

1 

3.6 
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NEC Electronics 


SEC mPC1651G 

NEC Electronics BIPOLAR ANALOG 

INTEGRATED CIRCUIT 


Description 

The /liPC 1651G is a silicon monolithic integrated circuit 
especially designed as wide band amplifier covered from 
HF band to UHF band. 


Features 

D Excellent frequency response; TYP. 1200 MHz @3 dB 
down 

n High power gain; TYP. 19 dB @f = 500 MHz 
□ Low voltage operation; 5V 
^ Small package 



ABSOLUTE MAXIMUM RATINGS (Tg = 25° C) 

Supply Voltage Vqc 6 V 

Total Power Dissipation Pj 250 mW 

Operating Temperature Topt -20 to + 75 °C 

Storage Temperature Tstg -40 to + 125 °C 


PACKAGE DIMENSIONS 

in millimeters 



0 4.0 MAX. 


1 . Vcc 

2. INPUT 

3. GND 

4. OUTPUT 


EQUIVALENT CIRCUIT 



ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

TEST CONDITIONS 

Circuit Current 

Ice 

15 

20 

25 

mA 

Vcc= 5 V 

Gain 

Gv 

16 

19 


dB 

Vcc=5 V, f = 500MHz 

Noise Figure 

NF 


5.5 

6.5 

dB 

Vcc=5 V,f = 500MHz 

Band Width 

BW 

1 000 

1 200 


MHz 

Vcc= 5 V, 3 dB down 

Isolation 

•so 

20 

24 


dB 

Vcc=5 V,f = 500MHz 

Input Return Loss 

ISill 


15 


dB 

Vcc=5 V, f = 500MHz 

Output Return Loss 

|S22| 


10 


dB 

Vcc“5 V, f = 500MHz 

Maximum Output Level 

VoM 



112 

1 

dBpV 

Vcc=5 V,f = 500MHz 
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nmmZ m PANASONIC INDUSTRIAL COMPANY 

Division of Matsushita Eiectric Corporation of America / Electronic Components Division 
■ mMm One Panasonic Way, Secaucus, N.J. 07094 • Tel: (201) 348-5269 • TWX: 710-992-8920 

Linear 1C (OP AMPS/Comparators/Voltage Regulators) 

Operational Amplifiers 



General 

Purpose 


AN1741S 

AN4250S 


AN6571 


Dual AN1458 
(AN6572) 
AN1458S 


Dual AN13S8 
(AN6562) 

AN1358S 


AN1324 

Quad (AN6564) 
AN1324NS 


Package 

Supply Voltage 
(V) 


±2 to ±12 4 to 24 

9-SIP 

±4 to ±15 8 to 30 


±4 to ±15 8 to 30 

9-SIP(LP) 

±4 to ±15 8 to 30 


±4 to ±15 8 to 30 


±4 to ±15 8 to 30 

8-DIP 

±4 to ±15 8 to 30 


±4 to ±15 8 to 30 

S0-8D 

±4 to ±15 8 to 30 


±4 to ±15 8 to 30 

14-DIP 

±2 to ±15 4 to 30 

S0-14D 

±2 to ±15 4 to 30 

7-SIP 

±2 to ±15 4 to 30 

9-SIP(LP) 

±1to±18 2 to 36 

8-DIP 

±2 to ±15 4 to 30 


±1to±18 2 to 36 


±2 to ±15 4 to 30 


±1to±18 2 to 36 

9-SIP(LP) 

±2 to ±15 4 to 30 

8-DIP 

±2 to ±15 4 to 30 

S0-8D 

±2 to ±15 4 to 30 

9-SIP 

±1.5 to ±15 3 to 30 

8-DIP 

±1.5 to ±15 3 to 30 

S0-8D 

±1.5 to ±15 3 to 30 

14-DIP 

±1.5 to ±15 3 to 30 

S0-14D 

±1.5 to ±15 3 to 30 


Power 

Consump- 

tion 

(mW) 





MAX 

(nA) 

MAX 

(nA) 

200 

B1 

200 


200 

200 

500 

200 

500 

200 

500 

200 

500 

200 

- 

200 

500 

200 

500 

50 

300 

50 

300 

100 

250 

20 

75 

100 

250 

20 

75 

100 

250 

20 

75 

100 

250 

100 

250 

100 

250 

50 

250 

50 

250 

50 

250 

50 

250 

50 

250 


Equhr. 

Slew Vn 

Rate (Input) 

TYP TYP 

(V/mS) (/iVnns) 



Vcc-1.5 0.3 


0.7 


0.7 

0.7 

4.0 

4.0 

0.3 

6.0 

0.3 

6.0 

0.3 

6.0 

0.3 

6.0 

0.3 

6.0 
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PANASONIC INDUSTRIAL COMPANY 

Division of Matsushita Electric Corporation of America / Electronic Components Division 
® One Panasonic Way. Secaucus, N.J. 07094 • Tel: (201) 348-5269 . TWX: 710-992-8920 

Linear 1C (OP AMPS/Comparators/Voltage Regulators) 


Panasonic 




AN1393S S0-8D 

AN6916S 



AN1339S S0-14D 


Supply Voltage 
(V) 


:1 to ±18 2 
:1 to ±18 2 


:1 to ±18 
:1 to ±18 

:1 to ±18 
:1 to ±18 


:1 to ±18 2 

:1 to ±18 2 

:1t0±18 2 to 36 

:1to±18 2 to 36 


Supply Input Offset 

Current Voltage 
MAX (mA) MAX (mV) 


Input Offset 
Current 
MAX (nA) 



Voltage Regulators 

Positive Output 3 Terminals (AN7800/AN78M00/AN78L00 Series) 



5 

6 

AN7805 

AN7806 

AN78M05 

AN70M06 

AN78L05 

AN78L06 


Output Voltage (V) 


7 

8 

9 

10 

12 

15 

18 

20 

24 

AN7807 

AN7808 

AN7809 

AN7810 

AN7812 

AN7815 

AN7818 

AN7820 

AN7824 

AN78M07 

AN78M08 

AN78M09 

AN78M10 

AN78M12 

AN78M15 

AN78M18 

AN78M20 

AN78M24 

AN78L07 

AN78L08 

AN78L09 

AN78L10 

AN78L12 


AN78L20 

AN78L24 


Package: AN78OO/AN78M00 Series = TO-220. AN78L00 Series = TO-92 


GC 

< 

m 

z 


Negative Output 3 Terminals (AN7900 Series) 


lo 

Output Voltage (V) 


^5 

-6 

-7 

-8 

-9 

-10 

-12 

-15 

-18 

-20 

-24 

1A 

AN7905 

AN7906 

AN7907 

AN7908 

AN7909 

AN7910 

AN7912 

AN7915 

AN7918 

AN7920 

AN7924 


Package: T0-220 
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Panasonic 


































































































anasonic 


Panasonic 

Hall 1C Series 

Specifications 


PANASONIC INDUSTRIAL COMPANY 

Division of Matsushita Electric Corporation of America / Electronic Components Division 
® One Panasonic Way, Secaucus, N.J. 07094 • Tel: (201) 348-5269 e TWX: 710-992-8920 


Package 



Selection Guide 


Type No. 

Type 

Supply 
Voltage (V) 

Operating 
Ambient Temp. 
Range (**0) 

Magnetic Flux 
Density 
(Gauss) 

Output Current 
(mA) 

(Value for One Output) 

DN834 

Switch Type 

4.5 to 5.5 

-20 to -f75 

100 to 750 

15 

DN835 

Linear Type 

4.5 to 5.5 

-20 to -f75 

-350 to 350 

-15 to 4.4 

DN837 

Switch Type 

4.5 to 5.5 

-20 to -1-75 

100 to 750 

15 

DN838 

Switch Type 

8 to 16 

-40 to -f 100 

-300 to 300 

-1 to 20 

DN839 

Switch Type 

4.5 to 16 

-20 to +75 

100 to 750 

20 

DN6835 

Linear Type 

4.5 to 5.5 

-20 to +75 

-500 to 500 

-15 to 4.4 

DN6836 

Linear Type 

4.5 to 5.5 

-20 to +75 

-500 to 500 

-15 to 4.4 

DN6837 

Switch Type 

4.5 to 5.5 

-20 to +75 

100 to 750 

15 

DN6838 

Switch Type 

8 to 16 

-40 to +100 

-300 to 300 

20 

DN6839 

Switch Type 

4.5 to 16 

-20 to +75 

100 to 750 

20 


Output 


DTL 


Emitter Follower 




BsBTJilWeliraHteli 


Emitter Follower 


Emitter Follower 


Open Collector 


DTL 


Open Collector 


Dimensions 


unit; mm (inch) 


cc 

< 

LU 

z 





2 0(0 

(3 54 


{ 1 { 

I ■ 'E 



m 

0.6max. 



(0241 


L 

1 1 O^max 

L 

(.0241 

I 

^1127(05) 

(031) 1 - 4 —' 



2 2 

3-Lead Plastic Package 


Circuit Block Diagram 

DN834, DN837, DN6837 



Amplifier Schmidt T rigger Output Stage^ 


Note: DN6837 Vcc = (D. Output = only (3) 
GND = (2) 

DN835, DN6835, DN6836 


1 5 3 

9°tvp 1/ 



4-Lead Plastic Package 


DN838, DN6838 


■ 





I 1 3 1 ( 

Hall Cell Amplifier Schmidt Trigger Output Stage 

Note: DN6838 Vcc = ID. Output = only (3), 

GND = (2) 


DN839, DN6839 


Voltage Regulator 
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B6D (Bucket Brigade Devices) 

BBD QUICK REFERENCE TABLE 



Item 

Symbol 

MN3001 

MN3002 

MN3003 

MN3004 


MN30Q7 

MN3007 

[3^31 

133^31 

MN3010 

MN3011 

MN3012 

Unit 


Number of BBD 

N 

Dual-512 

1 

512 

Dual-64 

512 

4096 

128 

1024 

2048 

256 

Dual-512 

3328 

6-Tap 

190, 3,5 
3-Tap 

Stage 

Circuit 

Construc- 

tion 

Clock Generator 


External 

Built-in 

External 

Built-in 


Output Terminal 



Pair 

6 Different 
Taps 

3 Different 
Taps 



Drain Supply Voltage 

Vdd 

- 

15 

-9 

-15 

-15 

-15 

-15 

-15 

-15 

-15 

-15 

-15 

V 


Gate Supply Voltage 

Ves 

-14 

-8 

-14 

-14 

-14 

-14 

-14 

-14 

-14 

-14 

- 

V 


Back-Gate 

Bias Voltage 

Vbb 

-1-5 

Not Needed 


V 

Oporoting 

Conditions 

Clock Voltage 
“H” Level 

VcPH 

0 

0 

0 

m 

0 1 

0-^-1 

0—1 

0<--1 

0 1 

m 

B 

V 


Clock Voltage 
“L” Level 

VcPL 

— 

15 

-9 

-15 

-15 

-15 

-15 

-15 

-15 

-15 

-15 

-15 

V 


Input DC Bias 

VbIbs 

-3.3- 

- -4.9 

-2.5 6 

-5 10 







- 

— 

V 


Input Signal 
Frequency 

fj 

12 

10 

12 

14 

12 

10 

12 

kHz (max.) 


Input Signal Sidng 

Vi 

1.8 

0.8 

1.8 

1.2 

1.8 

1.5 

1.5 

1.7 

1.8 

■1 

1.2 

Vrms (max.) 


Insertionloss 

Li 

8.5 

3.5 

1.5 

0 

0 

0 

0 

0 

0 

0 

0 

•IB (typ.) 

Electrical 

Charac- 

teristics 

Total Harmonic 
Distortion 

THD 

0.4 

0.5 

0.4 

1 

0.2 

0.5 

0.5 

0.3 

0.4 

0.4 

B 

% (typ.) 


Noise Voltage 

Vno 

250 (typ.) 

140 

210 

400 

200 

300 

300 

150 

210 

0.4 

0.14 

AiVrms(max.) 


Signal to Noise 

Ratio 

S/N 

70 

75 

85 

75 

90 

80 

78 

88 

85 

76 

OUT1=90 

0UT2=97 

0UT3=98 

lomi 


Signal Delay Time 

tD 

51.2 

25.6 

6.4 

25.6 

204.8 

D 

51.2 

102.4 

12.8 

51.2 

tDi = 19.8/33.1 
59.7/86.3 
139.5/166.4 

0.475~9.5 

0.0125~0.25 

0.0075-0.15 

msec (max.) 

Package (Molded Package) 


14-Pin DIP 

Larger 
8-Pin DIP 

8-Pin DIP 

Larger 
8-Pin DIP 

8-Pin DIP. 

14-Pin DIP 

12-Pin DIP 

14-Pin DIP 



LINEAR 



PANASONIC INDUSTRIAL. COMPANY 

Division of Matsushita Electric Corporation of America / Electronic Components Division 
'©One Panasonic Way, Secaucus, N.J. 07094 • Tel: (201) 348-5269 • TWX: 710-992-8920 












































































































IC MASTER 

ffilOMGS OM TOUR 
BOC»«HELF 

If you use IC MASTER frequently, you can obtain your own copy by ordering 
now. Use the order cards contained in this publication, or order by 
telephone as described below. 

IC MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that are 
closest to his specific needs. It Is the surest way to find the optimum 
device to answer an engineering design requirement. By ordering now, you 
won’t have to borrow or search for IC MASTER the next time you need it. 

Typical Use of IC MASTER 

Can an engineer find out who makes a 64K dynamic RAM with an access 
time of 120 nanoseconds or faster in less than 30 seconds? 

He can if he turns to the Memory section of IC MASTER and looks for the 
64K organization (words and bits per word) that he needs. 

Because each device is listed in order of access time, he can easily 
determine the devices that satisfy his speed requirements. 

In the United States only: 

You can order IC MASTER simply by charging it to your VISA or Master 
Card credit card. To place your order, call now: (516) 222-2500. 

Ask for Extension 314. 

(*DERTOUR COPY 




PRELIMINARY INFORMATION 

Preliminary Information is issued to advise Customers of potential new products which are designated ‘Experimental’ but are, never- 
theless, serious development projects. Details given may, therefore, change without notice and no undertaking is given or implied as 
to current or future availability. Customers incorporating ‘Experimental’ product into their equipment designs do so at their own risk. 
Please contact your local Plessey Semiconductors Salesi Office for details of current status. 

SP8612B 

1800MHz -4 



The SP8612B is an asynchronous emitter coupled logic 
counter which provides ECL 10K compatible outputs and 
can drive 100 ohm lines. They operate from a -6.8V or +5, 
-1.8V supply but are otherwise similar to the SP8610 and 
8611. 

FEATURES 

I ECL Compatible Output 

B AC Coupled Input (Internal Bias) 
fl Typical Operating Frequency 2GHz 

QUICK REFERENCE DATA 

B Supply Voltage: -6.8V 

B Power Consumption: 500mW 

B Output Voltage Swing: 60mV typ. 

ABSOLUTE MAXIMUM RATINGS 

B Supply Voltage: (Vcc-Vee) 8V 

B Output Current: 1 5mA 

B Storage Temperature Range: -55°C to +150°C 

B Max. Junction Temperature: +150°C 

B Max. Input Voltage: 2.5V p-p 



Fig. 1 Pin connections - top view 


QC 

< 

lii 

Z 



Fig. 2 Functional diagram 
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Plessey Semiconductors 



Plessey Semiconductors 



ELECTRICAL CHARACTERISTICS 

Supply voltage: Vcc = OV, Vee =-6.8V ± 0.25V 
Temperature: Tamb = 0°C to +70“C 


CC 

< 

til 

z 


CharacferisUcs 

Symbol 

Value 

Units 

Conditions 

Ten^Mrature 

1221 


Maximum frequency 
sinewave input 

fmax 

1.8 


GHz 

Input = 800-1 200mV 

P-P 

As specified 

Minimum frequency 
sinewave input 

fmin 


900 

MHz 

Input = 400-1 200m V 

P-P 

As specified 

Power supply current 

Iee 


110 

mA 

Outputs unloaded 

Vee = -7.15V 

As specified 

Output low voltage 

Vol 

-1.9 

-1.62 

V 

Outputs loaded with 

6200 to Vee = -6.8V 

25°C 

Output high voltage 

Voh 

-0.93 

-0.75 

V 

Outputs loaded with 

6200 to Vee + -6.8V 

25°C 

Minimum output swing 

VOUT 

500 


mV 

Outputs loaded with 

6200 to Vee = -6.8V 

As specified 


NOTES 

1. Unless otherwise stated, the electrical characteristics are guaranteed over specified supply, frequency and temperature range. 

2. The temperature coefficients of Voh = +1 ,2mV/°C and Vol = +0.24mV/°C. 

3. The test configuration for dynamic testing is shown in Fig. 5 



0 an 410 HO MO ion lan iin noe looo 
INPUT FREQUENCY mm 

Fig. 3 Typical input characteristics SP8612B 


OPERATING NOTES 

1 . The clock input (pin 4) should be capacitively coupled to 
the signal source. The input signal path is completed by 
connecting a capacitor from the internal bias decoupling, pin 
6 to ground. 

2. If no signal is present the device will self-oscillate. If this 
is undesirable it may be prevented by connecting a 10k 
resistor from the input to Vee (i.e. pin 4 to pin 7). This reduces 
sensitivity by approximately lOOmV. 

3. The input can be operated at very low frequencies but 
slew rate must be better than 200V/ps. 

4. The input impedance of the SP8612 is a function of 


frequency. See Fig. 4. 

5. The emitter follower Outputs require external load 
resistors. These should not be less than 330 ohms, and a 
value of 620 ohms is recommended. Interfacing to ECL 
lll/lOK is shown in Fig. 7. 

6. These devices may be used with split supply lines by 
means of the circuit of Fig. 6. Some improvement in the 
upper frequency of operation may be obtained under these 
conditions, but suitable circuit layout must be employed to 
achieve this improvement. 
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Fig.8 Typical application showing interfacing 
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PM I 


THE PMI COMMITMENT 


LINEAR AND— 
CONVERS ON 
PRODUCTS— 
FROM PMI— 


PMI is committed to building long term customer 
relationships resulting in mutual growth. 

At PMI we dedicate ourselves to leadership In customer 
service, quality, and technology. 

Our goal Is flawless performance and professional 
excellence. 


PMI is a leading manufacturer of precision, high quality, 
linear integrated circuits. Our full line of analog signal 
processing products includes: 

Operational Amplifiers 
Instrumentation Amplifiers 
Voltage Followers/Buffers 
Voltage Comparators 
Matched Transistor Pairs 
Voltage References 
Digital-to-Analog Converters 
Analog Switches/Multipiexers 
Sample-and-Hold Amplifiers 
Communications Products 

Applications range from instrumentation, data acquisition 
and process control to telecommunications and 
military/aerospace equipment. 

For comprehensive information write to Precision 
Monollthics, Incorporated on your company letterhead and 
you’ll receive your FREE copy of PMI’s 1984 Data Book. 

Precision Monolithics Incorporated 
1500 Space Park Drive 
Santa Ciara, CA 95050 


£r 


Precision Monoiithics Incorporated 
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Precision Monolithics 




Precision Monolithics 


PMI 



OPERATIONAL- 
— AMPLIFIERS 


SELECTION GUIDE 

The Operational Amplifier Selection Guide 
chart highlights PMI’s line of operational ampli- 
fiers. The matrix indicates the most essential 
parametric differences for each product group. 

“General Purpose” op amps are usually the 
least expensive and are recommended for appli- 
cations where impedance levels are relatively 
low, closed-loop gain is low, and speed 
requirements are moderate. BIFET inputs pro- 
vide lower input-bias-currents and better 
bandwidth than standard bipolar inputs, but 
input voltage offsets and noise are generally 
better for the bipolar input amplifiers. 

The “High Accuracy” category presents the 
best amplifiers for high-gain applications. 

A combination of low input-offset-voltage, 
high open-loop gain, and high CMRR provide 
excellent DC accuracy even at high closed-loop 
gain. The OP-27/37 are best for minimum input 


voltage noise. The OP-08/12 provide an excel- 
lent combination of low input-bias-current, low 
offset voltage, and moderate power drain. The 
OP-07 offers a selection of the lowest offset 
voltages (60)liV max to 250/uV max) combined 
with low input-bias-current (±2nA max to 
±12nA max) and has become an industry 
standard for high-precision applications. 

PMI is a leader in op amps featuring low power 
consumption. The OP-20/21/22 are micropower 
op amps that operate with only a few microamps 
of supply drain. PSRR and CMRR are high, and 
the input-voltage-range is wide. Such features 
work together to rhake these amplifiers ideal for 
battery-powered applications or for operation 
from a single supply voltage. The OP-22 can 
be programmed to operate over any supply 
current from 1 /xA to 400/liA and is excellent for 
battery-powered designs. 


Monolithic 

Technology 

General Purpose 

Precision 


High 


Low 


Micropower 



o 

CL 

O 

OP-02 S! 

OP-04. OP-14 5 

OP-09. OP-11 

BIF 

lO 

m 

S 

a. 

ET 

lO 

o. 

u> 

Q. 

s 

BIFE 

m 

CL 

O 

iiyii 

^ee 
T In 

rv 

cL 

0 

$ 

s 

d 

3Ut 

lO 

c5 

CL 

O 

OP-05, OP-06, OP-07 

OP-08, OP-12 r 

racy 

rv 

to 

CL 

o 

CL 

O 

OP-207. OP-227 

Lc 

Inp 

Bi< 

Cur 

so 

o 

S 

a. 

w 

>ut 

3S 

rent 

00 

o 

G. 

O 

CL 

o 

ci 

CL 

O 

OP-22, OP-32 

o 

<N 

CL 

0 

oJ 

Cf 

CL 

0 

o 

CM 

CL 

o 

CL 

o 

Bipolar Input 

• 

• 

• 

• 






• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

BIFET 





• 

• 

• 

• 

• 














Packages 























Single 

• 

• 



• 

• 

• 

• 


• 

• 

• 


• 


• 

• 

• 





Dual 



• 






• 




• 


• 




• 

• 



Quad 




• 

















• 

• 

Low Offset, Vos 5 T niV 

• 



• 



• 

• 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 



Low Bias Current 























Ib< tOOpA 





• 

• 

















Ib< 2nA 







• 

• 

• 


• 



• 

• 








High Gain, Avol — 200,000 










• 


• 

• 



• 

• 

• 

• 

• 

• 


High Slew Rate, SR > tOV/ps 

• 





• 


• 




• 











Low Power 























IsY^ InnA/Amplifier 











• 



• 

• 


• 



• 


• 

IsY ^ 100/iA/Amplifier 
















• 


• 

• 


• 
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PMI 


D/A — 

CONVERTERS 


SELECTION GUIDE 

PMI offers a complete line of digital-to-analog 
converters (DACs), all which are guaranteed to 
be monotonic over their operating temperature 
ranges, and some which have become industry 
standards. The DACs have been arranged in a 


matrix which highlights their primary charac- 
teristics so that the user can easily narrow the 
selection according to specific requirements. 
More detailed specifications are then tabulated 
in each product group. 


Resolution 

Voltage Output 

Current Output 

DAC-01 

DAC-02, DAC-03 

DAC-05 

DAC-06 

CO 

o 

CM 

6 

0 

01 

U 

< 

o 

DAC-08 

DAC-10 

DAC-20 

DAC-100 

CM 

6 

Coi 

GO 

o 

CO 

Q 

p 

mp 

00 

CO 

op 

u 

DAC-86 

mpc 

o 

CO 

CO~ 

CO 

U 

ind^r^ 

6-Bits 

• 






□ 

□ 

□ 


■ 

■ 

■ 

■ 

■ 


8-Bits 





• 


□ 

■ 

□ 


■ 

□ 

□ 

□ 

□ 


10- Bits 


□ 

□ 

□ 


• 


• 


• 







12-Bits 











• 






Input Coding 






1 











BCD 






1 

1 



• 








Binary 







□ 

□ 



□ 

□ 

□ 

■ 



Complementary Binary 

• 






n 

n 


• 







Sign Magnitude 


□ 

□ 

■ 

□ 

□ 

■ 

■ 









Companding 














□ 

□ 


Two's Complement 




• 










n 



Complementary Current Outputs 





□ 

□ 

□ 


□ 

□ 

□ 

■ 



Internal Reference 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

• 




n 



Logic Threshold Control 







□ 

□ 

□ 


• 



□ 

□ 


JAN Qualified 







• 










Operating Temp. Range 















i 


Military 

• 


□ 

□ 

□ 

□ 

□ 

□ 

■ 

□ 

□ 

□ 

□ 




Industrial 



□ 

□ 

□ 

r 

□ 

□ 

r 

E 

□ 

B 

n 

□ 

□ 


Commercial 

1 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 
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PM I 



AMP-01- 

PRELIMINARY 


LOW-NOISE 

PRECISION 

INSTRUMENTATION AMPLIFIER 


FEATURES 






Low Offset Voltage ..... 
Very Low Offset Voltage Drift 

Low Noise 

Excellent Output Drive 

Capacitive Load Stability . . . 

Gain Range 

Excellent Linearity 

High CMR 

Low Bias Current 


15mV 

O.VV/“C 

0.2MVp.p(0.1Hz to 10Hz) 

± 10 V at ± 50mA 

toVF 

0.1 to 10,000 

16-Bit at G = 1000 

140dB (G = 1000) 

InA 


May be Configured as a Precision Op-Amp 
Output-Stage Thermal Shutdown 


GENERAL DESCRIPTION 

The AMP-01 is a monolithic instrumentation amplifier 
designed for high-precision data acquisition and general 


ORDERING INFORMATION! 


PACKAGE 

OPERATING 

TEMPERATURE 

RANGE 

CERDIP 

18-PIN 

AMP01AX* 


AMP01BX* 


AMP01EX 


AMP01FX 



* Also available with MIL-STD-883B Processing. To order add /883 as a suffix to 
the part number. Screening Procedure: 1984 Data Book. Section 3. 
t All commercial and industrial temperature range parts are available with burn-in 
per MIL-STD-883. Ordering Information: 1984 Data Book, Section 2. 


instrumentation applications. The design combines the con- 
ventional features of an instrumentation amplifier with a 
high-current output stage. The output remains stable with 
high capacitance loads (ImF), a unique ability for an instru- 
mentation amplifier. Consequently, the AMP-01 can amplify 
low-level signals for transmission through long cables with- 
out requiring an output buffer. The output stage may be 
configured as a voltage or current generator. 

Input offset voltage is very low (15;uV) which generally 
eliminates the need for an external null potentiometer. 
Temperature changes have minimal effect on offset; TCVios 
is typically 0.1/xV/°C. Excellent low-frequency noise perfor- 
mance is achieved with a minimal compromise on input 
protection. Bias current is very low, less than lOnA over the 
industrial temperature range. 


PIN CONNECTIONS 


Ts] fIN 

TTI V, os NULL 
le] V, OS null 


N.C.* [T 
SENSE (T 
REFERENCE [T 
OUTPUT [T 



18-PIN HERMETIC DIP 
(X-Suffix) 


’^'MAKE NO ELECTRICAL 
CONNECTION TO PIN 6 


SIMPLIFIED SCHEMATIC 



The premium performance of this product is achieved through an advanced processing technology. All Precision Monolithics products are 
guaranteed to meet or exceed published specifications. Patents applied for. ©PM1 1983 Technical Specifications November 1983 


W. Precision Monoiithics Incorporated 
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PM I 


LOW-NOISEj MATCHED 
DUAL MONOLITHIC 


TRANSISTOR 




PRELIMINARY 


FEATURES 

• Low Offset Voltage SOmV Max 

• Low Noise Voltage at 100Hz 1.8nV/\/Hz Typ 

• High Gain (hpe) 500 Min at lc= 1n»A 

300Mln atlc=lMA 

• Excellent Log Conformance fbe^O-SO 

ORDERING INFORMATION 


Ta=25»C 

Vos Max 
(mV) 

PACKAGE 

OPERATING 

TEMPERATURE 

RANGE 

50 

MAT02AH- 

MIL 

50 

MAT02EH 

IND 

1.50 

MAT02BH* 

MIL 

150 

MAT02FH 

IND 


•Also available with MIL-STD-883B Processing. To order add /883 as a suffix to 
the part number. Screening Procedure: 1984 Data Book, Section 3. 
t All commercial and industrial temperature range parts are available with burn-in 
per MIL-STD-883. Ordering Information: 1984 Data Book, Section 2. 


GENERAL DESCRIPTION 

The design of the MAT-02 series of NPN dual monolithic 
transistors is optimized for very low noise, low drift, and low 
rsE- Precision Monoiithics’ exclusive Silicon Nitride “Triple- 
Passivation” process stabilizes the critical device parameters 
over wide ranges of temperature and elapsed time. Also, the 
high current gain (hpE) of the MAT-02 is maintained over a 
wide range of collector current. Exceptional characteristics 
of the MAT-02 include offset voltage of 50;uV max (A/E 
grades) and 150/xV max (B/F grades). Device performance is 
specified over the full military temperature range as well as 
at25°C. 


Input protection diodes are provided across the emitter-base 
junctions to prevent degradation of the device character- 
istics due to reverse-biased emitter current. The substrate is 
clamped to the most negative emitter by the parasitic 
isolation junction created by the protection diodes. This 
results in isolation between the transistors. 

The MAT-02 should be used in any application where low 
noise is a priority. The MAT-02 can be used as an input stage 
to mak e an amplifier with noise voltage of less than 
2.0nV/\/ Hz at 100Hz. Other applications, such as log/anti- 
log circuits may use the excellent logging conformity of the 
MAT-02. Typical excess emitter resistance is only 0.30 to 
0.40. The MAT-02 electrical characteristics approach those 
of an ideal transistor when operated over a collector current 
range of ljuA to 10mA. 

PIN CONNECTIONS 



TO-78 

(H-Suffix) 

NOTE: Substrate is connected to case. Substrate potential is held 
at one Vgg above the most negative emitter potential. 


ELECTRICAL CHARACTERISTICS at Vcb= 15V, lc= lO^A, Ta= 25°C, unless otherwise noted. 


PARAMETER 


CONDITIONS 


MAT-02A/E 

MIN TYP MAX 


MAT-02B/F 

MIN TYP MAX 


Offset Voltage 

Vqs 

lc=10pA 

- 

- 

50 

- 

- 

150 

mV 

Bias Current 

Ib 

lc= 10 m A 

- 

- 

33 

- 

- 

50 

nA 

Offset Current 

•os 

ic= iOmA 

- 

- 

0.6 

- 

- 

2 

nA 




Iq= 1mA 

500 

— 

_ 

400 

_ 

_ 


Current Gain 

hFE 

lc= IOOmA 

500 

- 

- 

400 

- 

- 


lc= IOmA 

400 

— 

— 

300 

— 

— 




Ic=1mA 

300 

- 

- 

200 

- 

- 


Current Gain Match 

hpE Match 

10mA< Ic< 1mA 

- 

- 

2 

- 

— 

4 

% 

Excess Emitter Resistance 

''be 


- 

0.3 

0.5 

- 

0.3 

0.5 

11 

Noise Voltage 

en 

lc= IOOmA, f = 100Hz 

- 

1.8 

- 

- 

1.8 

- 

nV/v Hz 

Collector Base Voltage 

< 

o 


- 

- 

40 

- 

- 

40 

V 


The premium performance of this product is achieved through an advanced processing technology. All Precision Monoiithics products are 
guaranteed to meet or exceed published specifications. ©PM1 1983 Technical Specifications November 1983 
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OP-32— 

PRELIMINARY 


HIGH-SPEED 

PROGRAMMABLE MICROPOWER 

OPERATIONAL AMPLIFIER (SINGLE OR DUAL SUPPLY) 


FEATURES 

• Programmable Supply Current lA(Ato2mA 

• Single Supply Operation +3Vto+30V 

• Dual Supply Operation ± 1.5V to ± 15V 

• Low Input Offset Voltage 100/xV 

• Low Input Offset Voltage Drift 0.75/uV/'’ C 

• High Common-Mode Input Range ... V- to V+ (-1.5V) 

• High CMRR and PSRR 1l5dB 

• High Open-Loop Gain 2000V/mV 

• ± 30V Input Overvoltage Protection 

• Fast IV/ms @ lsET= 20 mA 

• LM4250 Pinout 

• Compensated for Minimum Gain of 10 


GENERAL DESCRIPTION 

The OP-32 is a high-speed, high-gain programmable opera- 
tional amplifier. Both offset voltage and offset current are 
low, and both are stable with changes in temperature, supply 


voltage, and set current. High CMRR and PSRR ensure 
precision performance when the OP-32 is used with an 
unregulated battery or vehicular electrical systems. 

The wide input voltage range, including the negative supply 
or ground, allows use in single-battery applications. The 
OP-32 is characterized over a wide supply range of ± 1 .5V to 
±15V. This guarantees predictable performance with any 
commonly available supply. 

The ability to operate at relatively high speed with low power 
consumption makes this amplifier ideal for remote applica- 
tions where power is limited. The programmability allows 
each amplifier in a system to be set for the minimum power 
consumption necessary for each specific application. 
Programmability also makes it possible to adjust the band- 
width and phase shift. 

The OP-32 pinout is identical to the LM4250 and many other 
micropower operational amplifiers. This allows easy up- 
grading of system performance. 


SIMPLIFIED SCHEMATIC 



The premium performance of this product is achieved through an advanced processing technology. All Precision Monolithics products are 
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OP-32 HIGH-SPEED PROGRAMMABLE MICROPOWER OPERATIONAL AMPLIFIER - PRELIMINARY 


ABSOLUTE MAXIMUM RATINGS (Note 1 ) 



Operating Temperature Range 




Supply Voltage 

Power Dissipation 

Differential Input Voltage . 
Input Voltage 

+18V 

500m W 

+30 

Supply Voltage 


OP-32A. B (Z package) -55° 

OP-32E, F & G (Z or P package) -25 

Lead Temperature Range (Soldering, 60 sec) . 
DICE Junction Temperature -65° 

Cto + 125°C 
l°Cto+85°C 

300° C 

Cto+150°C 

Storage Temperature Range 



NOTE: 







Z Package — 
P Package , . . . 


-es^cto+wc 

-55‘’Cto + 125‘’C 


1 . Absolute ratings apply to both DICE and packaged parts, unless otherwise 
noted. 

ELECTRICAL CHARACTERISTICS at Vs = ±1 5V to ±15V, 1 mA< 

•SET^ 

30mA, Ta = +25°C, 

unless otherwise noted. 





OP-32A/E 

OP-32B/F 

OP-32G 


PARAMETER 

SYMBOL 

CONDITIONS 


MIN 

TYP 

MAX 

MIN TYP 

MAX 

MIN TYP 

MAX 

UNITS 

Input Offset Voltage 

Vqs 



- 

100 

300 

- 200 

500 

— 400 

1000 

mV 

Input Offset current 

*os 

VcM = 0 


- 

0.2 

1 

- 03 

2 

- 0.5 

3 

nA 

Input Bias Current 
( Note 1 ) 


*SET~ VA 


— 

2.6 

5 

- 3.0 

7.5 

- 4.0 

10 


■B 

|o„=10mA 


— 

19 

30 

- 24 

35 

- 30 

50 

nA 


'SET= 30;iA 


— 

45 

75 

- 50 

100 

— 60 

125 


Input Voltage Range 

IVR 

Vs = ±15V 

-15.0/13.5 

- 

- - 

-15.0/13.5 — 

- 

-15.0/13.5 - 

— 

V 

Common-Mode 
Rejection Ratio 

CMRR 

Vs = ±15V 

-15V<Vcm^+ 13.5 V 


100 

115 

- 

95 110 

- 

85 100 


dB 

Power Supply 
Rejection Ratio 

PSRR 

Vs=±1.5Vto±15V; 
and V- = OV, 

V+ = 3V to 30V. 


- 

1 

6 

— 3 

12 

— 10 

25 

fiV/V 

Large-Signal 

Voltage Gain 

> 

< 

o 

Vs=±15V, 

Rl= lOOkfl 

Rl = lOkft, 10/iA S: IsET — 

1000 

2000 

- 

750 1500 

- 

500 1000 

- 

V/mV 



Vs=±1.5V 

Rl= lOOkn, lsET= ImA 


tO.8 

±0.88 


±0.8 ±0.88 


±0.75 ±0.85 


V 

Output Voltage 

Vo 

Rl= lOkn, 10 mA< Iset<30mA 










Swing 


Vg ± 15V 

R|_ — lOOkn, ^SET ^ 

Rl= lOkn. 10 mA< Iset^30/iA 


±14 

±14.2 

- 

±14 ±14.2 

- 

±13.8 ±14.2 

- 

V 

Gain-Bandwidth 


lsET= l/iA, Rl= lOOkn 


— 

100 

— 

— 100 

— 

— 100 

__ 

kHz 

Product 


= 30^A, Rj_ = 10kH 


— 

4500 

- 

— 4500 

— 

- 4500 

— 

Slew Rate 

SR 

Vs=±15V, Iset=10mA, 

Rl= lOkn 


- 

0.6 

- 

- 0.6 

- 

— 0.6 

- 

V/mS 



Vs=±15V. Iset=VA 


— 

15 

17 

— 15 

19 

— 15 

21 




lsET=10;iA 


— 

150 

170 

— 150 

190 

— 150 

200 


Supply Current 


ISET“ 30ft A 


— 

450 

525 

— 450 

600 

— 450 

650 

mA 

No Load 

•SY 

Vs=±1.5V, lsET=1/tA 


- 

10.5 

12.5 

— 11 

15 

— 11 

18 



lsET“ lOfiA 


— 

105 

125 

— 110 

150 

— 110 

180 




*SET~30fiA 


— 

350 

400 

— 350 

450 

— 350 

500 



NOTE: 

1. Ib and lo 3 are measured at ^CM - 0- 
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OP-32 HIGH-SPEED PROGRAMMABLE MICROPOWER OPERARONAL AMPLIHER - PRELIMINARY 


ELECTRICAL CHARACTERISTICS at Vg = ±1.5V to ±15V, 1yuA < 
OP-32BZ, unless Otherwise noted. 

•SET^ 

30mA, 

-55‘>C<Ta<+125 

“C for OP-32AZ and 





OP-32A 


OP>32B 



PARAMETER 

SYMBOL 

CONDITIONS 

MIN. 

TVP 

MAX 

Min 

TYP 

MAX 

UNITS 

Average Input Offset 










Voltage Drift (Note 1 ) 

TCVos 

Unnulled 

— 

0.75 

2.0 

— 

1.0 

2.0 

mV/“C 

Input Offset Voltage 

Vqs 


- 

175 

400 

- 

350 

600 

mV 

Input Offset Current 

Iqs 

VcM = 0 

— 

■s 

1 

- 

0.3 

2 

nA 

Average Input Offset 










Current Drift 

1 UIqs 

(Note 1 ) 


1 

10 


3 

15 

pATC 





2.8 

5 


3.3 

7.5 


Input Bias Current 










(Note 2) 

•b 

lsET~ fO/iA 

— 

21 

30 

— 

27 

36 

nA 



*SET~ 30mA 

— 

40 

75 

— 

50 

100 


Input Voltage Range 

IVR 

Vs = ±l5V 

-15.0/13.5 

- 

- 

-15.0/13.5 

- 

- 

V 

Common-Mode 


Vs = + 15V 









CMRR 


90 

110 


86 

105 


dB 

Rejection Ratio 


-16V<Vcm<+ 13.5 V 








Power Supply 


Vs=±1.5V to±15V4 









PSRR 

V- = OV, 


2 

10 


2.5 

20 

aV/V 

Rejection Ratio 


V+ = 3V to 30V 










Vg = -1- 15V 








Large-Signal 

Avo 

Rl= lOOkn 

200 

400 

— 

200 

500 

— 

V/mV 



Rl = lOkn, 10j*A < IsET ^ 

500 

1000 

- 

300 

750 

- 




Vs = ±1.5V 










RL=100kn, Iset=1aA 

±0.65 

±0.75 

— 

±0.65 

±0.75 

— 

V 

Output Voltage 


Rl= lOkn, iomA< Isets30mA 








Swing 


Vs=±15V 










Rl= lOOkn, isET= ipA 

±13.6 

±14.0 

— 

±13.0 

±13.5 

— 

V 



Rl= lOkn, 10/iA< IsetS30mA 










Vs=±15V, lggj=1#lA 

— 

16 

18 

— 

16 

20 




•set ~ IOmA 

— 

160 

180 

— 

160 

200 


Supply Current 


IggT — 30juA 

— 

450 

550 

— 

450 

600 


No Load 

*SY 

Vs = ±1.5V, lsET~ IpA 

— 

12 

14 

— 

12 

17 




lsET~10pA 

— 

120 

140 

— 

120 

170 




lsET~ 30/iA 

- 

360 

450 

- 

360 

500 



NOTE: 

1 . Sample tested. 

2. Ig and Iqs ^re measured at VcM = 0. 
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OP-32 HIGH-SPEED PROGRAMMABLE MiCROPOWER OPERATIONAL AMPLIFIER - PRELIMINARY 


ELECTRICAL CHARACTERISTICS at Vs = ± 1.5V to ± 15V. 1 mA< Iset^30mA, -25®C < Ta< + 85“C for OP-32EP/EZ, 
OP-32FP/FZ. OP-32GP and OP-32GZ, unless otherwise noted. 





OP-32E 


OP-32F 


OP-32G 


PARAMETER 

SYMBOL 

CONDITIONS 

MIN 

TYP MAX 

MIN 

TYP MAX 

MIN 

TYP 

MAX 

UNITS 

Average Input Offset 


Unnulled 


0.75 

1.5 


1.0 

2.0 


1.5 

3.0 

mV/®C 

Voltage Drift ( Note 1 ) 













Input Offset Voltage 

Vos 


- 

100 

300 

- 

200 

600 

- 

500 

1200 

mV 

Input Offset Current 

■os 

VcM = 0 

- 

0.2 

1 

- 

0.3 

2 

- 

0.5 

3 

nA 

Average Input Offset 

TCI OS 

(Notel) 


2 

10 


3- 

15 


5 

25 

pA/'C 

Current Drift 
















_ 

2.6 

5 

_ 

3.0 

7.5 

_ 

4.0 

10 


Input Bias Current 














■b 

■set” lOjtA 

— 

19 

30 


24 

35 


30 

50 

nA 



■set” 30;* a 

— 

45 

75 

— 

50 

100 

— 

60 

125 


Input Voltage Range 

IVR 

V3=±15V 

-15.0/13.5 

- 

- 

-15.0/13.5 


- 

-15.0/13.5 

- 

- 

V 

Common-Mode 


Vs = +15V & 












CMRR 



110 


90 

105 


80 

100 


dB 

Rejection Ratio 


-15V <VcmS + 13.5V 













Vs = +1.5V to+15V & 

























PSRR 

V- = OV, 

— 

3.2 

10 

— 

10 

32 

— 

32 

56 

aV/V 

Rejection Ratio 


V+ = 3V to 30V 













Vs=+15V 











Large-Signal 

Avo 

RL=100kn 

750 

1000 

— 

500 

1200 

— 

400 

1000 

— 

V/mV 



Rl= lOkn, 10 mA< Iset^ 30mA 

750 

1000 

- 

500 

1200 

- 

400 

1000 

- 




Vs=±1.5V 













Rl = lOOkO. Iset” 

±0.70 ±0.75 

— 

±0.65 ±0.75 

— 

±0.6 

±0.7 

— 

V 

Output Voltage 

V/% 

Rl= lOkn, 10;*A< Iset<30mA 











Swing 


Vs=±15V 













Rl ~ 100kO, ^SET “ 

±13.8 

±14.1 

— 

±13.6 

±14.1 

— 

±13.0 

±14.0 

— 

V 



Rl= lOkn. 10 mA< Iset^30mA 













Vs=±15V, Iset=1mA 

— 

16 

18 

— 

16 

20 

— 

16 

25 




■set - IOmA 

— 

160 

180 

— 

160 

200 

— 

160 

250 


Supply Current 


•set — 30/*A 

— 

450 

550 

— 

450 

600 

— 

450 

650 


No Load 

*SY 

Vs = ±1.5V, Iset =1mA 

— 

12 

14 

— 

12 

17 

— 

12 

25 




■set ~ 10mA 

— 

120 

140 

■ — 

120 

170 

— 

120 

200 




■set = 30a A 

- 

%0 

450 

- 

360 

500 

- 

360 

550 



NOTE: 

1. Sample tested. 

2 . Ig and Iqs measured at VcM = 0. 


ORDERING INFORMATIONt 



PACKAGE 


Ta=25“C 

EPOXY 

HERMETIC 

OPERATING 

Vos MAX 

DIP 

DIP 

TEMPERATURE 

(mV) 

8-PIN 

8-PIN 

RANGE 

300 

OP32AP 

OP32AZ* 

MIL 

300 

OP32EP 

OP32EZ 

IND 

500 

OP32BP 

OP32BZ* 

MIL 

500 

OP32FP 

OP32FZ 

IND 

1000 

OP32GP 

OP32GZ 

IND 


’Also available with MIL-STD-883B Processing. To order add /883 as a suffix to 
the part number. Screening Procedure: 1984 Data Book, Section 3. 
t All commercial and industrial temperature range parts are available with bum-in 
per MIL-STD-883. Ordering Information: 1984 Data Book, Section 2. 


PIN CONNECTIONS 



8-PIN EPOXY DIP 
(P-Suffix) 

8-PIN HERMETIC DIP 

(Z-Suffix) 
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—SALES 

OFFICES 


Headquarters, 

Factory and 
Regional Sales Offices 

Santa Clara 

1500 Space Park Dr. 

Santa Clara, CA 95050 
(408) 727-6616 
TWX 910-338-2102 

Los Angeles 

6033 W. Century Blvd., Suite 595 
Los Angeles, CA 90045 

(213) 642-0124 
TWX 910-328-6591 

Chicago 

1325 Remington Rd., Suite “D” 
Schaumburg, IL 60195 
(312) 885-8440, (800) 323-8755 
TWX 910-222-1808 

Dallas 

11325 Pegasus St., Suite W-126 
Dallas, TX 75238 

(214) 341-1742, (800) 323-8755 
TWX 910-861-4079 

Boston 

209 W. Central St. 

Natick, MA 01 760 
(617) 655-8900 
TWX 710-386-0114 


Europe 

Headquarters 

Bourns/PMI 
Zugerstrasse 74 
6340 Baar 
Switzerland 
Phone: 042-33 33 33 
Telex: 868 722 

Benelux 

Bourns (Nederland) B.V. 

Van Tuyl van Serooskerkestr. 85 
P.O. Box 37 
2270 AA Voorburg 
Phone: 070-87 44 00 
Telex: 32 023 

France 

Ohmic SA 

21/23 rue des Ardennes 
75019 Paris 
Phone:01-203 96 33 
Telex: 230 008 

Germany 

Bourns GmbH 
Postfach 1155 
Eberhardstrasse 63 
7000 Stuttgart 1 
Phone: 0711-24 29 36 
Telex: 721 556 

Switzerland 

Bourns (Schweiz) AG 
Zugerstrasse 74 
6340 Baar 
Phone: 042-33 33 33 
Telex: 868 722 

United Kingdom 

Bourns Electronics Ltd. 

Hodford House 
17/27 High Street 
Hounslow, Middlesex TW3 1TE 
Phone:01-572 65 31 
Telex: 264 485 


Japan 

Nippon PMI Corporation 
Haratetsu Building 
4-1-11, Kudan Kita 
Chiyoda-ku, Tokyo 
Phone: (03) 234-1141 
Telex: 781 J 27632 


Precision Monoiithics Incorporated reserves the right to make changes leading to improved performance, reliability or manufacturability. 
Although every effort is made to ensure accuracy of the information contained in this publication. PMI assumes no responsibility for circuitry 
unless entirely contained within a PMI product. 
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RAYTHEON 


Inverting 

Switching Regulator 


4391 


Features 

■ Converts a Positive Voltage into a Negative 
Voltage 

■ Specifically Designed for Low Power 
Applications, Including Batteries 

■ Adjustable Output Voltage 

■ High Switch Current Capability 

■ Low Quiescent Supply Current — 175)uA 
Typical 

■ Eight Pin Mini Package 

■ Low Battery Detection Circuitry 


Functional Block Diagram 



Thermal Characteristics 



8-Lead 
Plastic Dip 

8-Lead 
Ceramic DIP 

Max. Junction Temp. 

125° C 

175° C 

Max. Pd Ta < 50° C 

468mW 

833mW 

Therm. Res. (9jc 


45°C/W 

Therm. Res. ejA 

160° C/W 

150° C/W 

For Ta > 50° C Derate at 

Bi 

1 


Description 

Raytheon’s micro-power inverting switching 
regulator, RM/RC4391, is a monolithic low 
power switching regulator specifically designed 
for low power inverting applications. The 
RC4391 contains an internal 1.25 Volt bandgap 
voltage reference, switch transistor, comparator, 
free running oscillator and low battery detection 
circuitry. These components are interconnected 
to minimize the number of external components 
required in typical inverting applications (see 
Figure 2). The RC4391 requires an inductor, 
diode, timing capacitor, and an R2, R1 network 
to achieve a negative output voltage. The 
RC4391 allows the designer the flexibility in 
designing unconventional applications such as 
replacing the internal bandgap reference with 
an external or system reference, or using the 
low battery detection comparator and transistor 
as voltage level detectors or for signal 
generation. 

A typical application would combine the 
RC4391 withtheRC4193 micro-power switching 
regulator to convert a single input voltage into a 
±12 Volt or ±15 Volt power supply. The single 
voltage can be either from a battery, bridge 
rectifier or existing ±5.0 Volt line on card for this 
application (see Figure 3). 

Mask Pattern 


4 3 2 1 



5 6 7 8 


Die Size: 69 x 50 mils 
Min. Pad Dimensions: 4x4 mils 


RAYTHEON COMPANY • Semiconductor Division • 350 Ellis Street • Mountain View, CA 94039-7016 

(415) 968-921 1 TWX: 91 0-379-6484 


3576 


®IC MASTER 1984 




















4391 


Inverting Switching Regulator 


Electrical Characteristics (Circuit of Figure 2., V|n = e.ov, Ta = +25° C unless otherwise noted) 


Parameter 

Symbol 

Condition 

Min 

Typ 

Max 

Units 

Supply Voltage 

V|N 




30-|Vout1 

Volts 

Supply Current 

IlN 

Vs = 4.0V, 

No External Loads 


170 

250 

juA 

Vs = 25V, 

No External Loads 


300 

500 

Output Voltage 

VOUT 

VoUT nom = -5.0V 

-5.35 

-5.0 

-4.65 

Volts 

VoUT nom = -15V 

-15.85 

-15 

-14.15 

Line Regulation 

. 

' 

VoUT nom = -5.0V, 

Cx = 150pF, 

ViN = 5.8V to 20V 


1.5 

3.0 

% VoUT 

VoUTnom = -15V, 

C'X “150pF, 

ViN = 5.8Vto15V 


1.0 

2.0 

Load Regulation 


VoUT nom = -5.0V, 

Cx = 350pF, V|N = 4.5V, 
Pload = OniW to 75mW 


0.2 

0.4 

% VouT 

VoUT nom = -15V, 

Cx = 350pF, V|N = 4.5V, 
Pload = OmW to 75mW 


0.07 

0.14 

Reference Voltage 

Vref 


1.18 

1.25 

1.32 

Volts 

Switch Current 

Isw 

Pin 5 = 5.5V 

75 



mA 

Switch Leakage Current 

ico 

Pin 5 = -24V 


0.01 

5.0 

juA 

Timing Pin Current 

lex 

Pin 3 = OV 

10 

12 

14 

mA 

LBD Leakage Current 


Pin 1 = 1.5V, Pin 2 = 6.0V 


0.01 

5.0 

juA 

LBD on Current 


Pin 1 = 1.1V, Pin 2 = 0.4V 

210 

600 


/zA 

LBR Bias Current 


Pin 1 =1.5V 


0.7 


mA 


The information contained in this data sheet has been carefully compiled; However, it shall not by implication or otherwise become part of the terms and 
conditions of any subsequent sale. Raytheon’s liability shall be determined solely by its standard terms and conditions of sale. No representation as to 
application or use or that the circuits are either licensed or free from patent infringement is intended or implied. Raytheon reserves the right to change the 
circuitry and other data at any time without notice and assumes no liability for inadvertent errors. 
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Electrical Characteristics 

(Circuit of Figure 2., V|n = 6.0V, over the full operating temperature range unless otherwise noted) 


Parameter 

Symbol 

Condition 

Min 

Typ 

Max 

Units 

Supply Voltage 

VlN 


4.0 


30-|VoutI 

Volts 

Supply Current 

l|N 

V|N = 25V 


300 

500 

fiA 

Reference Voltage 

Vref 


1.13 

1.25 

1.36 

Volts 

Output Voltage 

VOUT 

VqUT nom ~ -5.0V 

-5.5 

-5.0 

-4.5 

Volts 

VoUTnom = -15V 

-16.5 

-15 

-13.5 

Line Regulation 


VoUT nom = -5.0V, 

Cx = 150pF, 

V|N = 5.8V to 20V 


2.0 

4.0 

% VoUT 

VquT nom “ -15V, 

Cx =150pF, 

V|N = 5.8Vto15V 


1.5 

3.0 

Load Regulation 


VquT nom - -5.0V, 

Cx = 350pF, V|M = 4.5V, 
Pload = OmW to 75mW 


0.2 

0.5 

mV 

VqUT nom “ -15V, 

Cx = 350pF, V|n = 4.5V, 
Pload = OmW to 75mW 


0.15 

0.3 

Switch Leakage Current 

ico 

Pin 5 = -24V 


0.1 

30 

yuA 


battery flows through the inductor L, which 
builds up a magnetic field, increasing as the 
switch is held closed. When the switch is 
opened, the magnetic field collapses, and the 
energy stored in the magnetic field is converted 
into a current which flows through the inductor 
in the same direction as the charging current. 
Because there is no path for this current to flow 
through the switch, the current must flow 
through the diode to charge the capacitor C. 
The key to the inversion is the ability of the 
inductor to become a source when the charging 
current is removed. 

The equation V = (L) (di/dt) gives the maximum 
possible voltage across the inductor; in the 
actual application, feedback circuitry and the 
output capacitor will decrease the output voltage 
to a regulated fixed value. 

A complete schematic for the standard inverting 
application is shown in (Figure 3). The ideal 
switch in the simplified diagram is replaced by 


Principles of Operation 

The basic switching inverter circuit is the 
building block on which the complete inverting 
application is based. 

A simplified diagram of the voltage inverter 
circuit with ideal components and no feedback 
circuitry is shown in (Figure 1). When the 
switch S is closed, charging current from the 
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the PNP transistor switch between pins 5 and 6. 
Cl functions as the output filter capacitor, and 
D1 and Lx replace D and L. 

When power is first applied, the ground sensing 
comparator (Pin 8) compares the output voltage 
to the +1 .25V voltage reference. Because C1 is 
initially discharged a positive voltage is appli^ed 
to the comparator, and the output of the 
comparator gates the square wave oscillator. 
This gated square wave signal turns on, then 
off, the PNP output transistor. This turning on 
and off of the output transistor performs the 
same function as opening and closing the ideal 
switch in the simplified diagram; i.e., it stores 
energy in the inductor during the on time and 
releases it into the capacitor during the off time. 


and change R1 according to the following 
equation: 

p-| ^ (Vqut) (R2) 

Vref 

Efficiency and load regulation will improve if a 
quality high Q inductor is used. A ferrite core g 
toroid inductor is recommended. The inductor 0 
value and timing capacitor value must be 
carefully tailored to the ripple, input voltage ® 
range, output voltage, switch transistor 
maximum current, and output load current 
requirements of the application. The following 
equation will help select component, values for 
high output current at input voltages less than 
or equal to the output voltage. 


The comparator will continue to gate the 
oscillator to the switch transistor until enough 
energy has been stored in the output capacitor 
to make the comparator input voltage decrease 
to less than zero volts. The voltage applied to 
the comparator is set by the output voltage, the 
reference voltage, and the ratio of R1 to R2. To 
adjust the output voltage, set R2 to about lOKH 


^OUT (average) ^ 


(V|N - Vsw)2 

(L) {8.0) (fo) (VouT + Vd) 


where L = Inductor Value in Henrys 
fo = Switching Frequency 
Vsw - Saturation Voltage of Switching 
Transistor 
Vd = Diode Voltage 
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Inverting Switching Reguiator 


4391 


The input voltage is a squared term; if the input 
voltage decreases, even by a small amount, the 
output current capability will decrease sharply. 
Since the L term is in the denominator, lower 
inductor values will increase the output current 
capability (until the inductor current rises so 
high that the inductor saturates — an air gapped 
core can help this). Lowering the switching 
frequency will also help, but will increase the 
ripple. Also, the frequency should not be so low 
that the inductor current rises too high and 
saturates the inductor or exceeds the maximum 
current rating of the switch transistor, which is 
375 milliamps. 


For V|N < IVoutI 

I _ (V|n-Vsw)2 

•max == 

2L/o 

For V|N > IVoutI 
Imax ~ 2 X Iload 


The value of the timing capacitor is set according 
to the following equation; 


foP (Hz) = 


2.14 X 10-6 

A 


The square wave output of the oscillator is 
internal and cannot be directly measured, but is 
equal in frequency to the triangle waveform 
measurable at pin 3. The switch transistor is 
normally on when the triangle waveform is 
ramping up and off when ramping down. 
Capacitor selection depends on the application; 
higher operating frequencies will reduce the 
output voltage ripple while trading off efficiency 
and load regulation. Keep the capacitor lead 
length short. 

The low battery detector provides a method of 
signaling acomputersystem or an LCD display 
when the battery voltage decays below a set 
voltage. This voltage is predetermined by a 
voltage divider tied to the battery input and by 
the +1.25V voltage reference: 


Vth = 



Vref 


The open collector output transistor must have 
an external load resistor selected according to 
the input drive requirement of the logic family 
used. 


An inverting and non-inverting power supply 
circuit using astep up RC4193and an inverting 
4391 shown in (Figure 3). The component 
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4391 Inverting Switching Regulator 


values given will provide a positive 15 Volt 
output and a negative 15 Volt output. These 
voltages can be adjusted by changing the value 
of R1, VouT= (R1/R2 + 1.0) (Vref). but note that 
the battery voltage must be less than the 
programmed positive output voltage. The 
reference for the negative output voltage is 
derived from the positive output voltage so that 
the output voltages will track with changes in 
temperature and battery voltage. 


The inductor and timing capacitor values shown 
were chosen for best operation with a 12 Volt 
nominal battery input that decays to less than 
8.0 Volts, with an output current of 60 milliamps 
and output ripple of less than 200 millivolts. The 
inductor value and timing should be adjusted 
for different applications (see the Iqut 


eguation}. The maximum input voltage can be 




increased by adding a zener diode in series with 
the supply lead of each 1C. 


The oscillators are slaved together, using the 
low battery detection circuitry of the 4391, in 
order to reduce the electromagnetic interference 
that would otherwise be caused by having 
separate unsynchronized oscillator frequencies. 
The square wave output is available and can be 
used for other circuitry if the current drawn is 
low. Also available is.the +1 .25 Volt DC reference 
voltage (limit current to lOO/xA). 


A circuit that allows higher input voltages and 
will deliver more power to the load than the 
standard application circuit is shown in (Figure 
4). The circuit has an external switch transistor, 
Q1, with a higher maximum current rating than 
the internal switch transistor. Also, the optional 
zener diode D2 steps down the applied input 
voltage. If D2 is not used it should be shorted 
out. 


The circuit operation is similar to that of the 
standard application circuit, except that the 
internal switch transistor now drives the base of 
the external transistor. Note that the on switch 
voltage will now equal the switch voltage of the 
internal transistor plus the Vbe of Q1- This 
higher switch voltage will reduce the circuits 
ability to supply output current with low input 

unitanoc Tho ovtornal trancictnr rirniit nf 

(Figure 3) does not have this problem. 

Note that even though the addition of the zener 
raises the maximum allowable supply voltage, it 
does not alter the maximum change of supply 
voltage, which equals the maximum supply 
voltage minus the minimum supply voltage 
(*^V = 30V - 3.0V = 27V). So, with a 10V zener 
diode, the supply voltage range will be 13V to 
40V. 
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PRODUCT SPECIFICATIONS 


LINEAR INTEGRATED CIRCUITS 



Precision High Speed 
Latching Comparator 


4805 


Features 

■ 22nS Propagation Delay 

■ Low Offset Voltage — 100)uV 

■ Low Offset Current — 15nA 

■ TTL Compatible Latch 

■ TTL Output 

Description 

The RC/RM4805 is the ideal comparator for 
high speed, high precision applications. The 
input errors are factory trimmed to less than 
1/10 LSB of a 12 bit, 10 volt system. The latch 
function allows the System Designer additional 
flexibility. When the latch input isaTTL low, the 


comparator functions normally. When the input 
is raised to a TTL high, the comparator output is 
latched in its current state. The latch functions 
over the full military temperature range. 

The 4805 is ideal for ultra precise, very fast 
system designs. Typical applications include 
successive approximation A/D converters of 1 2 
or more bits, zero crossing detectors, high 
speed sampling, or window detectors. 

The 4805 high speed comparator is functionally 
equivalent to the more popular comparators, 
HA-4950, AM686, SE527, CMP-05 and iuA760. 
Propagation delay Is 35nS with a 1/2 LSB 
overdrive in a 12 bit, 10 volt system. 



Connection Information 


TO-99 
Metai Can 

(Top View) 



8-Lead 
Dual-in-Line 
Ceramic Package 

(Top View) 



Pin Function 

1 Ground 

2 Non-Inverting input 

3 Inverting Input 

4 V- 

5 NC 

6 Latch Enable 

7 Vqut 

8 V+ 


Mask Pattern 


6 4 



Die Size: 51 x 67 mils 1 

Win. Pad Dimensions; 4 x 4 mils 


Thermal Characteristics 



8-Lead 
Ceramic DIP 

8-Lead 
TO-99 
Metal Can 

Max. Junction Temp. 

175° C 

175°C 

Max. Pd Ta < 50° C 

833mW 

658mW 

Therm. Res. 0jc 

45°C/W 

50°C/W 

Therm. Res. 0 ja 

150°C/W 

190°C/W 

ForTA >50°C Derate at 

8.33mW 
per °C 

5.26mW 
per °C 
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Precision High Speed Latching Comparator 


4805 


Typical Applications 


Conversion Time 


8-Bit 10-Blt 12-Bit 


Vref 


RIVi4805 Response 
DAC Settling* 


20nS 22nS 
135nS 135nS 


capacitance and equivalent resistance. 


50nS 

SOOnS 




The information contained in this data sheet has been carefully compiled; However, it shall not by implication or otherwise become part of the terms and 
conditions of any subsequent sale. Raytheon's liability shall be determined solely by its standard terms and conditions of sale. No representation as to 
application or use or that the circuits are either licensed or free from patent infringement is intended or implied. Raytheon reserves the right to change the 
circuitry and other data at any time without notice and assumes no liability for inadvertent errors. 
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PRODUCT SPECIFICATIONS 


LINEAR INTEGRATED CIRCUITS 



RAYTHEO^ +10V Precision Voltage References REF-01 


Features 

■ 10 Volt Output — ±0.3% 

■ Adjustable — ±3.0% 

■ Excellent Temperature Stability — 3.0ppm/°C 

■ Low Noise — 20/uVp-p 

■ Wide Input Voltage Range — 12V to 40V 

■ No External Components 

■ Short Circuit Proof 

■ Low Power Consumption — 15mW 


Description 

The REF-01 Precision Voltage Reference 
contains a band-gap reference using thin-film 
resistors, a step-up amplifier, short circuit 
protection, and a zener-trim network. The REF- 
OTs 10V output shows excellent stability for 
large changes of temperature, load current, and 
input voltage. An adjust pin is provided that can 
change the output voltage by at least 3.0% with 
little effect on temperature coefficient. 



The information contained in this data sheet has been carefully compiled; However, it shall not by implication or otherwise become part of the terms and 
conditions of any subsequent sale. Raytheon’s liability shall be determined solely by its standard terms and conditions of sale. No representation as to 
application or use or that the circuits are either licensed or free from patent infringement is intended or implied. Raytheon reserves the right to change the 
circuitry and other data at any time without notice and assumes no liability for inadvertent errors. 
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PRODUCT SPECIFICATIONS LINEAR INTEGRATED CIRCUITS 

^AYTHEOiy +5.0V Precision Voltage References REF-02 


Features 

■ 5.0 Volt Output — ±0.3% 

■ Adjustable — ±3.0% 

■ Excellent Temperature 
Stability — 3.0ppm/° C 

■ Low Noise — lO/uVp-p 

■ Wide Input Voltage Range — 7.0V to 40V 

■ No External Components 

■ Short Circuit Proof 

■ Low Power Consumption — 15mW 


Description 

The REF-02 Precision Voltage Reference 
contains a band-gap reference using thin-film 
resistors, a step-up amplifier, short circuit 
protection, and a zener-trim network. The REF- 
02’s 5.0V output shows excellent stability for 
large changes of temperature, load current, and 
input voltage. An adjust pin is provided that can 
change the output voltage by at least 3% with 
little effect on temperature coefficient. A tempco 
pin also provides a voltage that varies linearly 
with temperature, typically from ±470mV to 
±830mV over the military temperature range. 



The information contained in this data sheet has been carefully compiled: However, it shall not by implication or otherwise become part of the terms and 
conditions of any subsequent sale. Raytheon’s liability shall be determined solely by its standard terms and conditions of sale. No representation as to 
application or use or that the circuits are either licensed or free from patent infringement is intended or implied. Raytheon reserves the right to change the 
circuitry and other data at any time without notice and assumes no liability for inadvertent errors. 
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PRODUCT SPECIFICATIONS LINEAR INTEGRATED CIRCUITS 



+2.5V Precision 
Voltage References 


REF-03 


Features 


Description 


■ 2.5 Volt Output — ±0.3% The REF-03 Precision Voltage Reference 

■ Adjustable — ±3% contains a band-gap reference using thin-film 

■ ExcellentTemperatureStability — 3.0ppm/°C resistors, a step-up amplifier, short circuit 

■ Low Noise — S.OjuVp-p protection, and a zener-trim network. The REF- 

■ Wide Input Voltage Range — 4.5V to 40V 03’s 2.5V output shows excellent stability for 

■ No External Components largechangesof temperature, load current, and 

■ Short Circuit Proof input voltage. An adjust pin is provided that can 

■ Low Power Consumption — 15mW change the output voltage by at least 3.0% with 

little effect on temperature coefficient. A tempco 
pin also provides a voltage that varies linearly 
with temperature, typically from ±470mV to 
±830mV over the military temperature range. 


Simplified Schematic Diagram 
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PRODUCT SPECIFICATIONS 


LINEAR INTEGRATED CIRCUITS 



10-Bit High Speed 
Muttipiying D/A Converter 


DAC-10 


Features 

■ Nonlinearity to 0.05% Max Over 
Temperature Range 

■ Low Full Scale Drift — 10ppm/°C 

■ Wide Range Multiplying Capability 
1.0MHz bandwidth 

■ Wide Power Supply Range— 
+5.0V/-7.5V to ±18V 

■ Two Quadrant Multiplying 

■ High Output Compliance 

■ High Speed — 85nS 

Applications 

■ A/D Converters 

■ Servo Controls 

■ Waveform Generators 

■ Programmable Power Supplies 

■ High Speed Modems 

Simplified Schematic Diagram 


Description 

The DAC-10 is a high speed, 10-bit, monolithic, 
multiplying Digital-to-Analog Converter. Set- 
tling times of 85nS are achieved with low power 
consumption and minimal output glitches. Full 
scale (10-bit) accuracy is achieved. The DAC- 
10 can be operated from almost any logic level 
input due to its adjustable (Vlc) threshold. 
Monotonicity is guaranteed to 10 bits and 
nonlinearities of ±0.05% are guaranteed over 
the full operating temperature range. Power 
consumption can be reduced to 85mW by 
lowering supply voltages to ±5.0V to -7.5V. 
Operation at supply voltages up to ±18V does 
not appreciably affect device performance. 
Zener-Zap trimming is performed at wafer probe 
to optimize the converter’s accuracy. 


MSB 








LSB 

C B1 B2 

^ J_i. 

B3 

B4 

JL 

B5 

B6 

B7 

X 

B8 

X 

B9 

X 

B10 

X 
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PRODUCT SPECIFICATIONS 


LINEAR INTEGRATED CIRCUITS 



Micro-Power 
Switching Reguiators 


4191 / 2/3 


Features 

■ High Efficiency — 80% Typical 

■ Low Quiescent Current — 135)uA 

■ Adjustable Output — 2.5V to 30V 

■ Output Current — 150mA 

■ Internal Reference — 1.31V 

■ Remote Shutdown Capabilities 


Description 



Raytheon’s micro-power switching regulators, 
4191, 92 and 93, are the industry’s first mono- 
lithic low power switching regulators available 
in a 8-lead mini-DIP, and designed specifically 
for battery operated Instruments. They each 
contain a 1 .3V temperature compensated band- 
gap reference, adjustable free running oscillator, 
voltage comparator, low battery detection 
circuitry and a 1 50mA switch transistor with all 
of the functions required to make a complete 
low power switching regulator. 

These regulators can achieve up to 80% 
efficiency in most applications while being able 
to operate over a wide input supply voltage 
range, 2.4V to 24V, at an ultra low quiescent 
drain of 135juA. 

These regulators have a free running oscillator 
which provides the drive circuitry for the on 
chip 150mA switch transistor. The 100Hz to 
75kHz oscillator frequency is determined by an 
external capacitor on pin 2. 


These universal regulators can be used as a 
building block in three basic applications: step- 
up, step-down, inverting. 


In their most popular configuration, step-up, 
these regulators can use fewer battery cells, 
making available more board space and 
lengthen battery life. 

A practical example of these advantages would 
be an instrument designed to operate from a 
nominal 9 volt supply voltage. If this instrument 
were powered with just 7 components; a steering 
diode, an inductor, two resistors, a capacitor, a 


4191, 92 or 93 and a 9 volt battery, it would 
receive a continuous 9 volts until the battery 
had decayed to a terminal voltage of 2.4 volts. If 
board space is at a premium, then the designer 
could remove the 9 volt source and replace it 
with a single 3 volt Ni-Cad battery without 
making any other adjustment(s) to the circuitry 
or affecting the overall operation of this 
instrument. 

The open collector output transistor of these 
regulators provide the designer a method to 
have a “Low Battery Indicator” output current 
that can be used to signal a LCD whenever the 
battery voltage drops below a programmed 
level. This programmed level is determined by 
the designer with the selection of external 
resistors connected to pin 1. 

The 4191, 92 and 93 offer the designer a 
mechanism to shut down this chip by con- 
necting a zener diode in series with the Ic lead 
(pin 6). This will shut down the chip whenever 
the battery voltage drops below the prede- 
termined level. In this application, the circuit 
can be designed to signal a LCD whenever the 
battery voltage has dropped to the first 
programmed level, then shut itself off when the 
battery has dropped to the second level. 


Functional Block Diagram 



The information contained in this data sheet has been carefully compiled; However, it shall not by implication or otherwise become part of the terms and 
conditions of any subsequent sale. Raytheon’s liability shall be determined solely by its standard terms and conditions of sale. No representation as to 
application or use or that the circuits are either licensed or free from patent infringement is intended or implied. Raytheon reserves the right to change the 
circuitry and ottter data at any time without notice and assumes no liability for inadvertent errors. 
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Complete High-Speed 12-Bit Monolithic 
Digitai-to-Analog Converter 


DAC-565 


Features 

■ Nonlinearity 1/2 LSB —0.012% 

■ Differential Nonlinearity 13 bits — 0.012% 

■ Settles to 1/2 LSB in 200nS 

■ On Chip Bandgap Reference 

■ Linearity Guaranteed Over Temperature 

■ Lov\/ Power: 225mW Including Reference 

■ Direct Interface to All Major Logic Families 

Description 

The DAC-565 is a fast 12-bit digital-to-analog converter 
consisting of 12-bit precision, high-speed bipolar current 
steering switches, laser-trimmed thin film resistor net- 
work, stable bandgap reference, span and bipolar offset 
resistors to produce an accurate analog output current. 

The high performance and flexibility of the DAC-565 was 
acheived through circuit design and layout, a thin film 
resistor process and interactive computer-controlled 
laser trimming. The DAC-565 settles to 1/2 LSB in 200nS, 
typical, with a maximum settling time of 500nS. Accuracy 
is specified at a maximum of 1/2 LSB for all grades. 

This high speed and accuracy coupled with the inherent 
high output impedance make the DAC-565 the ideal DAC 
for high-speed display drivers, high speed control systems, 
and with the RC4805 high-speed latching comparator, 
analog-to-digital converters. 

The bandgap reference is laser trimmed to optimize both 
temperature drift and absolute output voltage. The current 
sourcing capability of the DAC-565 reference (10mA 
typical) allows this reference to drive the DAC and also 
other peripheral circuit elements. Typical reference drift is 
better than 15ppm/°C (S and J grade). 

Functional Block Diagram 


The DAC-565 is available in 3 performance grades. The 

DAC-565J and DAC-565D grades are specified over 0°C 

to +70° C, while the DAC-565S grade is specified over the 

-55° C to +125°C temperature range. 

Product Highlights 

■ The DAC-565 is a self-contained DAC and voltage 
reference with application resistors on a monolithic 
chip. 

■ The device incorporates interdigitizing which minimizes 
theeffects of thin film sputtering, thermal, and diffusion 
gradients in the most critical portions of the design. 
Therefore, excellent linearity distributions are achieved 
prior to trimming, thus insuring optimal stability of the 
nonlinearity over temperature as well as stability versus 
time. 

■ The thin film resistors have a trim tab which is distant 
from the main body of the resistor. This resistor 
geometry insures near perfect nonlinearities after trim 
as well as minimum damage due to laser trimming. 

■ The internal reference is laser trimmed to 10 Volts with 
a ±1.0% maximum error. The reference voltage is 
available externally and can provide typically 10mA 
beyond that required for the reference and bipolar 
offset resistors. 

The DAC-565 contains SiCr thin film application 
resistors which can be used with either an external op 
amp to provide a precision voltage output DAC or as 
input resistors for a successive approximation A/D 
converter. The resistors are inherently matched and are 
laser trimmed to guarantee minimum full scale and 
bipolar offset errors. 

■ The DAC-565S grade guarantees linearity and mono- 
tonicity over the -55° C to +125° C range and is available 
fully processed to MIL-STD-883, Level B. 


Bip Off R 



The information contained in this data sheet has been carefully compiled; However, it shall not by implication or otherwise become part of the terms and 
conditions of any subsequent sale. Raytheon’s liability shall be determined solely by its standard terms and conditions of sale. No representation as to 
application or use or that the circuits are either licensed or free from patent infringement is intended or implied. Raytheon reserves the right to change the 
circuitry and other data at any time without notice and assumes no liability for inadvertent errors. 
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RAYTHEON 


12-Bit High Speed 
Muitipiying D/A Converter 


D AC-601 2 


Features 

■ Differential Nonlinearity — 0.012% (13 Bits) 

■ Guaranteed Monotonicity to 12 Bits Over 
Temperature 

■ Relative Accuracy — 0.05% All Grades 

■ Fast Settling Time — 250nS to ±0.5 LSB 

■ Full Scale Output Current — 4.0mA 

■ Complementary Current Outputs 

■ Output Compliance 5.0Vto±10V 

■ Full Scale Tempco — ±10ppm/°C 

■ Power Consumption — 230mW 

■ Direct Interface to All Major Logic Families 

■ Standard Processing without Resistor 
Trimming 

■ Low Cost 

Description 

The Raytheon DAC-6012 series of monolithic 
Multiplying Digital-to-Analog Converters guar- 
antee differential nonlinearity to better than 
±0.5 LSB (0.012%) for the 601 2A and ±1.0 LSB 
(0.025%) for the 6012 over the full military and 
^—commercial temperature ranges. In addition to 
BBthe excellent Differential Nonlinearity specifi- 
cations, the 6012 series also include many 
features that previously were found in expensive 
H hybrid modules or required full use of monolithic 
thin film laser orzener zap trimming techniques. 

The Raytheon DAC-6012 incorporates a seg- 
mented design technique which reduces, the 
requirement for high accuracy resistor ladder 
networks as an integral part of the DAC. The 
DAC-6012 design is structured with a 3-bit 


segment decoder, 5-bit master R-2R ladder 
DAC and 4-bit Slave DAC. This circuit 
configuration actually contains less ladder 
resistors than the traditional R-2R ladder 
approach as well as effectively Improving the 
accuracy of the ladder resistors by a factor of 8. 

The performance of the DAC-6012 is virtually 
independent of supply voltage variations due to 
the inherent nature of its design and processing. 
As an example, the DAC-601 2 may be operated 
at any voltage from ±4/-10V to ±18V with 
minimal effect on the full scale current, DNL, 
relative accuracy and settling time. The 5M(1 
output impedance and -5.0V to ±10V com- 
pliance range make the DAC-6012 ideal for 
high speed applications where output load 
resistors can be used in place of an output 
interface amplifier. 

The complementary current outputs of the 
DAC-601 2 are useful in symmetrica! offset DAC 
applications and A/D converters requiring 
constant current loads to ensure significant 
reduction of switching transients. 

In conjunction with the REF-01 and REF-02 
voltage references, and the 4805 fast precision 
voltage comparator, the DAC-601 2 can be used 
as the main building block in a wide variety of 
data conversion applications. 

The information contained in this data sheet has been carefully compiled; However, it 
shall not by implication or otherwise become part of the terms and conditions of any 
subsequent sale. Raytheon's liability shall be determined solely by its standard terms 
and conditions of sale. No representation as to application or use or that the circuits are 
either licensed or free from patent infringement is intended or implied. Raytheon 
reserves the right to change the circuitry and other data at any time without notice and 
assumes no liability for inadvertent errors. 


cc 

< 

UJ 

z 


Functional Block Diagram 
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8-Bit High Speed 
Muitipiying D/A Converter 


DAC-08 


Features 

■ Fast Settling Output Current — 85nS 

■ Full Scale Current Prematched to ±1 .0 LSB 

■ Direct Interface to TTL, CMOS, ECL, HTL, 
PMOS 

■ Nonlinearity to ±0.1% Max. Over 
Temperature Range 

■ High Output Impedance and Compliance — 
-10V to +18V 

■ Differential Current Outputs 

■ Wide Range Multiplying Capability — 
1.0MHz Bandwidth 

■ Low FS Current Drift — ±10ppm/°C 

■ Wide Power Supply Range — ±4.5V to ±1 8V 
B Low Power Consumption — 33mW @ ±5.0V 
B Low Cost 

Description 

The DAC-08 series of 8-bit monolithic multi- 
plying Digital-to-Analog Converters provide 
very high speed performance coupled with low 
cost and outstanding applications flexibility. 

Advanced circuit design achieves 85nS settling 
times with very low "glitch" and at low power 
consumption. Monotonic multiplying perfor- 
mance is attained over a wide 40 to 1 reference 
current range. Matching to within 1 LSB between 
reference and full scale currents eliminates the 
need for full scale trimming in most applications. 

Direct interface to all popular logic families with 
full noise immunity is provided by the high 
swing, adjustable threshold logic inputs. 


High voltage compliance dual complementary 
current outputs are provided, increasing ver- 
satility and enabling differential operation to 
effectively double the peak-to-peak output 
swing. In many applications, the outputs can be 
directly converted to voltage without the need 
for an external op amp. 

All DAC-08 series models guarantee full 8-bit 
monotonicity, and nonlinearities as tight as 
±0.1% over the entire operating temperature 
range are available. Device performance is 
essentially unchanged over the ±4.5V to ±18V 
power supply range, with 33mW power consumpr 
tion attainable at ±5.0V supplies. 


The compact size and low power consumption 
make the DAC-08 attractive for portable and 
military/aerospace applications; devices pro- 
cessed to MIL-STD-883A, Level B are available. 

DAC-08 applications include 8-bit, I.OjuS A/D 
converters, servo-motor and pen drivers, 
waveform generators, audio encoders and 
attenuators, analog meter drivers, program- 
mable power supplies, CRT display drivers, 
high speed modems and other applications 
where low cost, high speed and complete 
input/output versatility are required. 



The information contained in this data sheet has been carefully compiled; However, it 
shall not by implication or otherwise become part of the terms and conditions of any 
subsequent sale. Raytheon's liability shall be determined solely by its standard terms 
and conditions of sale. No representation as to application or use or that the circuits are 
either licensed or free from patent infringement is intended or implied. Raytheon 
reserves the right to change the circuitry and other data at any time without notice and 
assumes no liability for inadvertent errors. 


Functional Block Diagram 


MSB LSB 
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PRODUCT SPECIFICATIONS 


LINEAR INTEGRATED CIRCUITS 


High Performance Operational Amplifiers 


i 

Device i 

Oescprition 

OP-05 

Single Instrumentation Grade 

OP-05A 

Single Instrumentation Grade 

0P-05C 

Single Instrumentation Grade 

OP-05E 

Single Instrumentation Grade 

OP-07 

Single Ultra Low Offset Voltage 

0P-07A 

Single Ultra Low Offset Voltage 

OP-07C 

Single Ultra Low Offset Voltage 

0P-07D 

Single Ultra Low Offset Voltage 

0P-07E 

Single Ultra Low Offset Voltage 

0P-27A 

Single Ultra Low Noise 

0P-27B 

Single Ultra Low Noise 

0P-27C 

Single Ultra Low Noise 

0P-27E 

Single Ultra Low Noise 

0P-27F 

Single Ultra Low Noise 

0P-27G 

Single Ultra Low Noise 

0P-37A* 

Single High Slew Rate Low Noise 

6p'-37B* 

Single High Slew Rate Low Noise 

0P-37C* 

Single High Slew Rate Low Noise 

'0P'-37E* 

Single High Slew Rate Low Noise 

0P-37F* 

Single High Slew Rate Low Noise 

0P-37G* 

Single High Slew Rate Low Noise 

RC714 

Single Precision 

RC714C 

Single Precision 

RC714E 

Single Precision 

RC714L 

Single Precision 

RC3078 

Single Micropower 

RC3078A 

Single Micropower 

RC5534 

Single High Performance Low Noise 

RC5534A 

Single High Performance Low Noise 

RC2041 

Dual High Performance Low Noise 

RC2043 

Dual High Performance Low Noise 

RC4560 

Dual High Performance 

RC4562 

Dual High Performance 

RC4558 

Dual High Gain 

RC4559 

Dual High Performance 

RC4739 

Dual Low Noise 

RC5532 

Dual High Performance Low Noise 

RC5532A 

Dual High Performance Low Noise 

RC4556 

Dual High Performance 


Maximum 

Input 

Specifications 


Offset Offset 
Volt. Cur. 

(mV) |nA) I (nA) 


0.500 2.8 ±3.0 10.0 
0.150 ZO ' ±2.0 loi 

T.'aod ao '±7^^^^^ 

0.500 3.8 ±4.0^^ 
'0’075 2.8” ”±3.d ”ld.O 
”0.025 ”2.0 ”±2.0 10”d 


Typical 
Input Noise 
Specifications 


denotes guaranteed specifications 
Military/883B -55° C to ±125°C 
Commercial 0°C to ±70° C 
Denotes preliminary data 
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0.150 6.0 
6.150 6.0” 


±7.0 10.2 10 
±12 10.3 id 


50 0.17 

”50 d.'l7” 


0.075 3.8 
0.025 ' 35 ” 


±4.0 10.0 10 0.14 50 0.17 0.6 


0.060 50 
dToO 75 


±40 3.0 3.0 0.4 
±55 ad” ”3.0 d.4 


0.025 35 
o.ddd 50 


0.1001 75 
35 

”56 


±80 3.2 3.0 

±40 ad ao' 

±55 ad” '3.0' 

±80 ad ”3d' 

±40 ad 3.0” 


140 2.8 

140 Ti” 


0.100 75 
”o”o'25 ”35 


±55 3.0 3.0 0.4 140 11 

±80 3.2 ” ” 3.0 d.4 140 11” 


0.060 50 

'dTddjdd 

0.075 
6.150 
0”075 


±40 3.0 3.0 

±55 ad” ”3.6 


140 11 

'140 fi' 


±80 3.2 3.0 0.4 140 11 
”±3.0 9.6 'ad 'l ddd I 140 od^^ 


±7.0 9.8 3.0 0.13 140 0.17 

"±4.0 9.6 ' 3 . 0 . O'.'ld 140 ”6.i'7' 


0.2501 20 

■” 4'5 " 


3.5 

4.0 " I 300 


4.0 300 

'3.6 20d 


3.0 1 200 

e'.d" 


6.0 

'6'.d” | 200 


fill 


±30 9.8 3.0 0.13 140 0.17 0.5 

i’7d "I’d.d ”106 i d 260 i .'5 o.i 

'12 36d ” 166 6.4 206 id d'i’ 

idod 4d 166 dd 206 idd idt 

'idod 'as "166 d4 '206 ioid' "idc 

ddd dd 26 d.4 266 dd ' Tm. 

"dd 26 dd "' 266'! "dd" 

'idd' "'26 dd '2166 

dd 26 0.2 206' 

"lo'.'d 26 dd 200 


6.0 100 
dd 1 266 
2.0"' 

2 . 0 ' 
do"' 


200 1.5 0.1 15 

206 idd" "idd 22 

200 idd" "10.6 22 

266 dd " ' 7 '. 0 ( 4 d') 'id 

260 '6.0' "ui'd.d) 'id 

206 '4.0' idd'.'o) id 

206 7.6 " 'id('8'.o')' "id 

200 id '2.5 "id 


8 c 
8 m','c 


8 M,G 

8 'm,'C 


8 M,C 

8 'm',"C 


22 8 M, C 
22 8 M,"C 

22 rd M,'C 

'22 8 M,C 

'22 " 8 ' 'm' C 

'22 d"i c 

'22 8 C" 

22 8 C 

'22 8 C ' 

”15 8 'mTc 


8 M,C 

8 'm',''c' 

8 m',"c' 

8 C 

8 C 

8 C 

8 C 

8 'M,"C 


10.0 20 0.18 200 2(1.5) 4.0(3.0) 18 8 M, C 

idd 20 dd 400 id 4.0 id 14 m’c 

"dd 166 6.7 '266 dd idd 22 6 idrc 

dd 166 d7 2d6 d.d ® ”22 ' d Wc 

16.0 26 dd 266 dd dd(d 6 ) d 6 c 


The information contained in this data sheet has been carefully compiled; However, it 
shall not by implication or otherwise become part of the terms and conditions of any 
subsequent sale. Raytheon's liability shall be determined solely by its standard terms 
arrd conditions of sale. No representation as to application or use or that the circuits are 
either licensed or free from patent infringement is intended or implied. Raytheon 
reserves the right to change the circuitry and other data at any time without notice and 
assumes no liability for inadvertent errors. 
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Solid 

State 


Linear Integrated Circuits 


The RCA line of linear integrated circuits (LIC’s) covers 
a broad range of solid-state devices, including BiMOS, 
bipolar, CMOS, and MOS/FET types for a wide variety 
of applications in industrial, military, and consumer 
equipment. These circuits are available in a wide 
variety of package styles, including hermetic t 6-5; 
dual-in-line plastic, ceramic, and frit-seal ceramic: and 
TO-220-style (Versa-V) plastic. RCA also offers high- 
reliability versions of a broad range of these standard 
circuits processed in accordance with MIL-STD-883 
and MIL-M-38510. 

BiMOS Circuits 

RCA BiMOS op-amps and comparators utilizing both 
bipolar and p-channel MOS transistors on a common 
monolithic substrate establish new performance stan- 
dards in virtually all op-amp categories: general- 
purpose, FET input, wideband (4 to 70 MHz), microp- 
ower (down to 1.5 /wW), high-current (to 22 mA), and in 
comparator applications, particuiariy in those requiring 
the added convenience and flexibility of two single- 
supply comparators in one package with operation up 
to 44 volts. 

Operational Amplifiers 

RCA offers a broad line of operational amplifiers, 
including general-purpose types in single, dual, and 
quad configurations; types including mixed technolo- 
gies (e.g., CMOS, PMOS and bipolar, called BiMOS); 
variable -types often referred to as programmable 
op-amps; micropower; wide-band; high-voltage; high- 
current; and precision types. 

Voltage Comparators 

RCA’s line of BiMOS and bipolar comparators includes 
single, dual, quad, and programmable types for a wide 
variety of applications in instrumentation, communica- 
tions, and industrial equipment. 


Data Conversion Circuits 

This category includes A/D converters, 7-segment 
decoder/drivers, and display drivers. 

Arrays 

RCA’s broad line of arrays includes transistor types 
(bipolar and CMOS), transistor amplifier types, 
transistor/diode types, and diode types in a wide 
variety of configurations; n-p-n, p-n-p, n-p-n/p-n-p, 
Darlington, superbeta, programmable unijunction tran- 
sistor (PUT) and SCR. 

Power Control Circuits 

This category includes an automotive ignition switch, 
power amplifiers, programmable Schmitt triggers, sole- 
noid and motor drivers, universal controller, voltage 
regulators and zero-voltage switches. 

Differential Amplifiers 

The RCA line of differential amplifiers includes a broad 
variety of general-purpose devices in which the basic 
signal-processing function is accomplished by a single 
differential-amplifier stage. 

Special Function Circuits 

These types include automotive circuits, broadband 
(video) amplifiers, four-quadrant multipliers, prescalers, 
single-chip detector alarm systems and a timercircuit. 

TV/CATV Circuits 

These circuits include AFT, chroma systems, horizontal 
and vertical deflection systems, sync/AGC circuits, 
luminance processors, multiplex decoders, PIX IF, 
remote control, sound IF, tuning and Videodisc circuits. 

For a summary of available products refer to the Linear 
Integrated Circuits product guide CDL-820J for linear 
integrated circuits and to MOS Field-Effect Transistors 
catalog MOS-160D for MOS devices. For complete 
technical data refer to Linear Integrated Circuits 
DATABOOK SSD-240B. 
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Lie Operational Amplifiers 
BiMOS Types 


• CA3193 BiMOS Precision Operationai Ampiifier 

• CA3493 BiMOS Precision Operationai Ampiifier 

The CA3193 series and CA3493 series are ultra-stable, 
precision-instrumentation operational amplifiers that 
employ both PMOS and bipolar transistors on a single 
chip. They are internally phase-compensated and 
provide a gain-bandwidth product of 1.2 MHz. The 
CA3193 series are pin-compatible with the industry 741 
series and many other 1C op amps, and may be used as 
replacements for 741-series in most applications. 

The CA3493 series are pin-compatible with many 
industry types such as 725, 108A, OP-5, OP-7, 
and LM714 where positive nulling is employed. 

Features 

• Low Vio: 

75 /iV max. (CA3493B) 

200 /uV max. (CA3493A) 

500 max. (CA3493) 

• LowAVio/AT: 

2yuV/°C max. (CA3493B) 

3/uV/°C max. (CA3493A) 

5 fjyrc max. (CA3493) 

• Low lio and h 

• CA3420 Low Supply Voltage, Low-Input Current 
BiMOS OP-AMP 

• CA3440 Nanopower BiMOS OP AMP 

The CA3420, CA3420A and CA3420B BiMOS opera- 
tional amplifiers feature gate-protected PMOS transis- 
tors in the input circuit to provide very high input 
impedance, very low input currents (less than 1 pA). 

The internal bootstrapping network features a unique 
guardbanding technique for reducing the doubling of 
leakage current for every 10° C increase in tempera- 
ture. The CA3420 series operates at total supply 
voltages from 2 to 20 volts either single or dual supply. 

Features 

• 2 V Supply at 300 //A Supply Current 

• 0.04 pA (typ) Input Current 
(Essentially Constant to 85° C) 

• Rail-to-Rail Output Swing 
(Drive ±2 mA into 1 Kfi Load) 

• Pin Compatible with 741 Op-Amp 

• Low Cost 8-Lead Minidip, TO-5 

• Output driving current 1.5 ma. min. (provided by 
non-linear current mirrors) 

Applications 

• pH Probe Amplifiers 

• Picoam meters 

• Electrometer (High Z) instruments 

• Portable Equipment 

• Inaccessible Field Equipment 

• Battery Dependent Equipment (Medical and Military) 

• Function generators 

• Oscillators 


• Low A/io/AT: 

50 pA/°C max. (CA3493B) 

150 pA/°C max. (CA3493) 

• Low Ali/AT; 

0.5 nA/°C max. (CA3493B) 

3.7 nA/°C max. (CA3493) 

• Extremely high gain: 

120 dB min. (CA3493B) 

110 dB min. (CA3493A) 

100 dB min. (CA3493) 

• Low Vio VS. time 

• High CMRR and PSRR 

• Internally compensated: 1.2-MHz gain-bandwidth 
product 

• Low input noise: 0.1 Hz to 10 Hz 
Noise voltage: 0.36 yt/Vp-p typ. 

Noise current: 12 pAp-p typ. 

Applications 

• Thermocouple preamplifiers 

• Strain-gauge bridge amplifiers 

• Summing amplifiers 

• Differential amplifiers 

• Bilateral current sources 

• Log amplifiers 

• Differential voltmeters 

• Precision voltage references 

• Active filters 

• Buffers 

• Integrators 

• Sample-and-hold circuits 

• Low frequency filters 

The CA3440-series BiMOS OP AMP features gate- 
protected PMOS transistors in the input circuit to 
provide very high input impedance and very low input 
current (10 pA). These devices operate at total supply 
voltages from 5 to 15 volts and can be operated over 
the temperature range from -55 C to +125 C. Their 
virtues are programmability and very low standby 
power (300 nW). 

Features 

• 300-nW (typ.) standby power at V* = 5V 

• Supply current, BW, slew rate programmable using 
external resistor 

• 10-pA (typ.) input current 

• 5.0 to 15-V supply (±2.5 to ±7.5V)/5-12 V single 
supply operation 

• Output drives typical bipolar-type loads 

• Low-cost 8-lead Mini-DIP, TO-5 

• High lout/lstandby ratio at 900nW standby (can on 
demand sink 3.1 mA max (2 K load), source 3mA) 

• Very low total standby currents (50 nA) 

• Pin-compatible with 741 op amp 

Recommended Applications 

• Micropower Band-Gap Reference supply circuits 

• Micropower Amplifiencircuits 

• Multimeters V. 

• Audio amplifiers 

• Solar-cell powered systems 

• Voice-squelched amplifiers 

• Battery and portable instruments 

• Smoke detectors and security systems 

• Biomedical comparators — buffers 

• Active filters 

• Multivibrators 
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Lie Operational Amplifiers 
BiMOS Types 


• CA3260 Dual OP AMP 

The RCA CA3260 series are operational amplifiers that 
combine the advantages of both CMOS and bi-polar 
transistors on a monolithic chip. The CA3260 series are 
dual versions of the CA3160 series. 

Features 

• Dual version of the CA3160 

• MOS/FET input stage provides: 

very high Zj = 1.5 TO (1.5 x lO^^Q) typ. 
very low II = 5 pA typ. at 15-V operation 
= 2 pA typ. at 5-V operation 

• Common-mode input-voltage range includes nega- 
tive supply rail; input terminals can be swung 0.5 V 
below negative supply rail 

• CMOS output stage permits signal swing to either 
(or both) supply rails 

• Low Vio: 2 nriV max. (CA3260B) 

Wide BW: 4 MHz typ. (unity-gain crossover) 


High SR; 10 VZ/zs typ. (unity-gain follower) 

High output current (lo): 20 mA typ. 

• High Aol: 320,000 (110 dB) typ. 

• Internal phase compensation for unity gain 

• Same pin-out as CA358, CA1458, CA1558 

Applications 

• Ground-referenced single-supply amplifiers 

• Fast sample-hold amplifiers 

• Long-duration timers/monostables 

• Ideal interface with digital CMOS 

• High-input-impedance wideband amplifiers 

• Voltage followers (e.g., follower for single-supply 
D/A converter) 

• Voltage regulators (permits control of output voltage 
down to zero volts) 

• Wien-Bridge oscillators 

• Voltage-controlled oscillators 

• Photo-diode sensor amplifiers 


• CA3240 Dual-Unit Extended-Voitage-Range Op-Amp 

• CA3140 Extended-Voltage-Range Op-Amp 

• very high input impedance: 1.5 TO typ. 


Features 

• Internally compensated; needs no external 
components 


• very low input current; 10 pA typ. at ±15 V 

• low input offset voltage: as low as 2 mV max. 

• wide common-mode input-voltage range: can be 
swung 0.5 V below negative rail 

• output swing complements input common-mode 
range, permitting full utilization of low supply 
voltages (to 4 V) or to within 0.2 V when driving 
power transistors (no need for level-shifting circuits) 

• PMOS input devices are protected by rugged bipolar 
diodes plus bipolar speed and high supply voltage. 

• Operating capability: 4-44 V, single or dual supply 

COMPARISON CHART 


Sym- 

1 Characteristics and Limits I 

Units 

bol 


CA3240 

1458 


(TA = 
25‘’C) 

Min. 

Typ. 

Max. Min. Typ. 

Max. 


Ri 

30K 

1500K 

- 0.3 2 

— 

MQ 

1, 

— 

10 

50 — 80K 

500K 

pA 

lio 

— 

0.5 

30 — 20K 

200K 

pA 

Vio 

— 

5 

15—2 

6 

mV 

SR 

— 

9 

— - 0.5 

— 

V/ws 

fr 

— 

4.5 

— — 1 

— 

MHz 



-15.5 




ViCR 

-15 

to 

±11 -12 ±13 

±12 

V 



±12.5 





j 

-14.4 




Vo p-p 

: -14 

to 

±12 -10 ±13 

±10 

V 



±i:^ 




Aol 

20K 


— 20K — 



V/V 


• Wide bandwidth (4.5-MHz unity gain) makes possible 
low-cost video and audio circuits 

• Fast settling time (1.4 /js typ. to 10 mV) for low-cost 

. sample-and-hold and data-acquisition use 

• Directly replaces industry types 741 (CA3140) and 
1458 (CA3240) in most applications 

• Characterized for +15-V operation and for TTL 
supply systems down to 4 V 

• High voltage-follower slew rate (9 V//;s) 

• Strobable output stage 

• Compared to BiFET devices, the CA3140 and 
CA3240 offer lower input currents, higher input 
resistance, improved offset current, and comparable 
offset voltage 


Recommended Applications 

• Ground-referenced single-supply amplifers in auto 
and portable instrumentation 

• Long-duration timers/multivibrators (micro-seconds, 
minutes, hours) 

• Interface in 5-V TTL systems and other low-supply- 
voltage systems 

• All standard operational-amplifier applications 

• Peak detectors 

• Comparators 

• Active filters 

• Portable supplies 
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Lie Operational Amplifiers 
BiMOS Types 


• CA3100 Wideband Op>Amp 

• CA3160 Universai Op-Amp with Internai 
Compensation; 

• CA3130 without Internai Compensation 

CA3160 Three technologies on a single chip; 

CA3100 MOS/FET input stage, bipolar stage, and 
CMOS output stage 

• CMOS output stage can swing output voltage to 
within 10 mV of either supply rail at very high values 
of load impedance 

CA3130 PMOS and bipolar on a single chip 

• Will handle both small and large signal inputs and 
still produce a true output virtually free of ringing 
and distortion 


Sym- 


Characteristics and Limits 


bol 


CA3100 

CA3130/CA3160 

Units 

(TA = 


± 15 Volts 

± 15 Volts 


25®C) 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 


R, 

— 

— 

— 

30K 

1500K 

— 

MQ 

1, 

— 

0.7t 

2t 

— 

5 

50 

pA 

lio 

— 

0,05t 

0.4t 

— 

0.5 

30 

pA 

V,o 

— 

1 

5 

— 

6 

15 

mV 

SR 

50 

70 

— 

— 

10 

— 

VZ/js 

fi 

— 

38 

— 

— 

4 

— 

MHz 



±14 



-0.5 



ViCR 

±12 

to 

— 

0 

to 

± 10 

V 



-13 



±12 





±11 



-0.002 



Vo p-p 

-9 

to 

±9 

-0.01 

to 

±12 

V 



-11 



±13.3 



Aol 

630 

1.1K 

— 

— 

50K 

- 

V/V 


tmicroamperes 


Features of CA3130, CA3160 

• MOS/FET input features (See CA3140, CA3240) 

• Wide bandwidth, typically 15 MHz for CA3130, 4 MHz 
for CA3160 

• High slew rate: 10 V//us typ. (unity-gain follower) 

• High output current (lo): 20 mA typ. 

• High Aol: 320,000 (110 dB) typ. 

Features of CA3100 

• High open-loop gain: 42 dB typ. at 1 MHz 

• High unity-gain fr: 38 MHz typ. 

• Wide power bandwidth (Vo): 18 Vp-p at 1.2 MHz 

• High slew rate: 70 V///S typ. (20-dB amplifier), 

25 y/ps (unity-gain amplifier) 

• Fast settling time: 0.6 ps typ. 

• LM118, LM748. LM101 compatability 

Recommended Applications 

CA3130, CA3160 

• High-input impedance comparators 

• Ideal interface with digital CMOS 

• Voltage followers 

• Voltage regulators 

• For other applications, see CA3140, CA3240 
CA3100 

• Video amplifiers 

• Fast peak detectors 

• Video pre-drivers 

• Multivibrators 

• Oscillators 

• Meter driver amplifiers 

• Oscillators 


CA080, CA081, CA082, CA083, CA084 Series 


The CA080 series offer lower input bias and offset 
currents, higher input impedances, and wider band- 
width than their BiFET counterparts and other pin- 
compatible op amps. 

Features 

• Very low input bias current (50 pA max.) and offset 
current (30 pA max.) 

• Input impedance typically lO’^O 

• Low input offset voltage (2mV typ.) 

• Wide common-mode input voltage range 

• Lower power consumption: 42mW (single amp. 
channel) 

• High slew rate: 13v/us typ. 

• Unity-gain' bandwidth = 5 MHz (typ.) 

• Wide output voltage swing: 25 volts 

• Low distortion 

• Short-circuit protection 

• Noise voltage (1 kHz): 40 nV/\/Hz 

• Direct replacement for industry type TL080 series in 
most applications 

Applications 

• Inverters 

• High-Q notch filters 


BiMOS Replacements for Industry 
TL080 Series BiFET Types 


IC preamplifiers 

Unity-gain absolute value amplifiers 
Sample and hold amplifiers 
Ac.tive filters 

Low-current amplification circuits 
Data acquisition equipment 
AC voltmeters (front end) 


Char- 

acter- 

istics 

Ta=25®C 

CA080 

CAoei 

CA082 

CA083 

CA084 

CA080A 

CA081A 

CA082A 

CA083A 

CA084A 

CA080B 

CA081B 

CA082B 

CA083B 

CA084B 

CA080 

CA081 

CA082 

CA080A 

CA081A 

CA082A 

Units 

Ta Range 

0-70 

0-70 

0-70 

-55 to 125 “C 


Vio(max.) 

15 

6 

3 

6 

3 

V 

Ii (max.) 

50 

40 

30 

40 

40 

pA 

1(0 (max.) 

30 

20 

10 

20 

20 

pA 

1^ (max.) 

2.8* 

2.8* 

2.8* 

2.8* 

2.8* 

mA 

VicB(min.) 

±10 

±12 

±12 

±12 

±12 

V 

Aol (min.) 

25K 

50K 

50K 

50K 

50K 

V/V 

ft (typ.) 

5 

5 

5 

5 

5 

MHz 

SR (typ.) 

13 

13 

13 

13 

13 

y/ps 


*Per ampi CA3082, CA3083, CA3084 
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CA3280 Dual Variable OP AMP 

The CA3280 series consists of two variable operational 
amplifiers that are designed to substantially reduce the 
initial input offset voltage and the offset-voltage 
variation with respect to changes in programming 
current. This design results in reduced “AGC thump”, 
an objectional characteristic of many AGC systems. 
Interdigitation, or cross coupling of critical portions of 
the circuit reduces the amplifier dependence upon 
thermal and processing variables. 

The CA3280 has all the generic characteristics of an 
operational voltage amplifier except that the forward 
transfer characteristic is best described by transcon- 
ductance rather than voltage gain, and the output is 
current, not voltage. The magnitude of the output 
current is eppal to the product of transconductance 
and the input voltage. This type of operational 
transconductance amplifier has gained wide accep- 
tance as a gateable, gain-controlled building block for 
instrumentation and audio applications, such as lineari- 
zation of transducer outputs, standardization of widely 
changing signals for data processing, multiplexing, 
instrumentation amplifiers operating from the nano- 
power range to high-current and high-speed 
comparators. 

Features 

• Low initial input-offset voltage: 500/uV max. 
(CA3280A) 

• Low Offset-voltage change versus Ubc: <500 typ. 
for all types 

• Low offset-voltage drift; 5 / 7 V/C max. (CA3280A) 

• Excellent matching of the two amplifiers for all 
characteristics 

• Internal current-driven linearizing diodes reduce the 
external input current to an offset component 

CA3060 Variable Op-Amp Array 
CA3078 Micropower Op-Amp 

CA3078: Low standby power assures operation from a 
single 1.5-V battery; a programmable input terminal 
permits tailoring the frequency response and slew rate 
without sacrificing power. 

CA3060: 3 variable op-amps on one chip plus a zener 
bias regulator to control bias current or as a voltage- 
reference source for external circuits. 



< 

::haracteristics Limits, 1 

•a = 25‘‘C 



Sym- 

bol 

CA3060 (ea. amplifier) 
Iabc = 100 fjA 

Rset.' i 

CA3078A 
.1 MO;Iq: 20^A 

Units 


Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 


Vio 

— 

1 

5 

— 

1,3 

3.5 

mV 

lio 

— 

250 

1000 

— 

0.5 

2.5 

HA 

llB 

^ — 

2500 

5000 

— 

7 

12 

nA 

Iqm 

150 

240 

— 

— 

:t12 

— 

mA 

+ 

VoM 

12 

12 

13.6 

14.7 


5.1 

5.1 

5.3 

5.3 


V 

Vabc 


0.66 

— 

— 

— 

— 

V 

921 

30 

102 

— 

— 

— 

— 

mmho 

CMRR 

70 

90 

— 

80 

115 

— 

dB 

ViCR 

±12 to 
-12 

±13 to 
-14 

- 

-5 

5 

-5.5 

to±5.8 

- 

V 

SR 

— 

8 

— 

— 

— 

— 

V//US 


• Differential amplifier emitters brought out for use in 
emitter-coupled dual-differential amplifier 
applications 

• Low noise; 8 nV/\/Hz @ 1 kHz typ. 

• Low noise distortion; 0.4% THD typ. 

• Two modes of gain control 

Recommended Applications 

• Voltage-controlled amplifiers 

• Voltage-controlled filters 

• Voltage-controlled oscillators 

• Multipliers 

• Demodulators Sample and hold 

• Instrumentation amplifiers 

• Function generators 

• Triangle wave-to-sine wave converters 

• Comparators 

• Audio preamplifiers 

Sym- Charactertics and Limits 


CA3280 

CA3280A 

Units 

Typ. 

Max. 

Min. 

Typ. 

Max. 


— 

— 

0.5 

— 

— 

MO 

3 

8 

— 

3 

8 

Hk 

0.3 

0.7 

— 

0.3 

0.7 

Hk 

0.7 

3 

• — 

0.25 

0.5 

mV 

125 

— 

— 

125 

, — 

V//US 

16 

22 

— 

16 

22 

mmho 

- 

13 

-13 

- 

13 

V 

13.9 

— 

12.5 

13.9 

— 

V 

-14.5 

— 

-13.5 

-14.5 

— 


1.2 

— 

— 

1.2 

— 

V 


CA3078 Aol: 88 db min., 92 typ. dB 


Features 

CA3078 

• Low standby power: as low as 700 nW 

• Wide supply-voltage range: ±0.75 to ±15 V 

• High peak output current; 6.5 mA min. 

• Adjustable quiescent current 

• Output short-circuit protection 

CA3060 

• Low power consumption: as low as lOO/yW/amplifier 

• Independent biasing for each amplifier 

• Programmable range of input characteristics 

• Low input bias and input offset current 

• No effect on device under output short-circuit 
conditions 

• High toward frandsconductance 

Recommended Applications 

CA3078 

• Portable electronics 

• Medical electronics 

• Instrumentation 

• Telemetry 

CA3060 

• Active filters • Mixers • Comparators 

• Gyrators • Modulators 

• Multiplexers • Multipliers 

• Strobing and gating functions 

• Sample-and-hold functions 
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CA3094 Programmable Power Switch/Amplifier 

CA3080 Programmable Op'Amp 

• Input control permits user to vary voltage, power 
bandwidth, slew rate, input and output currents 

• Devices can be programmed and/or signal- 
modulated for optimum gain, speed, bandwidth, 
power 

• Outputs can “sink” or “source” currents 

• Linear gain is adjustable over 3 decades of amplifier 
bias current Ubc 

• Standby power levels can be adjusted from below 
10/iW up to 30 mW 


Sym- 

bol 

Characterstics Limits, Ta = 25°C 

Units 

CA3094 

CA3080 

Iabc =100 /iA 

Iabc = 500//A 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Vio 

— 

0.4 

5 

— 

0.4 

5 

mV 

iio 

— 

0.02 

0.2 

— 

0.12 

0.6 

fjA 

llB 

— 

200 

500 

— 

2 

5 

fiA 

loM 

— 

— 

— 

350 

500 

650 

aA 

+ 

VoM 

14.95 

14.99 

— 

12 

13.5 

— 

V 

— 

14.96 

— 

12 

14.4 

— 

Vabc 

— 

0.68 

— 

— 

0.71 

— 

V 

g-T. 

1.65 

2.2 

2.75 

6.7 

9.6 

13 

mmho 

CMRR 

70 

110 

— 

80 

110 

— 

dB 

ViCR 

+ 12t 

+ 13.8t 


+ 12 to 

+13.6 

- 

V 

-14t 

-4.5t 


-12 

-14.6 

SR 

500 (max. value) 

0.7 (unity gain) 

— 

- 

75 

V//iS 


t y* - 15V t V = 15V 


Lie Voltage Comparators 


Dual and Single Types 


Sym- 

bol 

Characteristics Limits: Ta = 25°C 

Units 

Dual 

Single 

BiMOS CA3290,A,B 

CA311 

V+ 

Typ. 

Max. 

Max. 

Vio 

+5 

7.5 

20 

— 

mV 

±15 

7.5 

20 

10 

iiB 

+5 

3.5 pA 

50 pA 

— 

nA 

±15 

12 

50 pA 

250 

ho 

+5 

2 pA 

30 pA 

— 

nA 

±15 

7 pA 

30 pA 

50 

Vicfl 

+5t 

Typ. Value: 

V" -3.5 to 

V -1.5 

- 

V 

±151: 

Typ. Value; 

V" -3.4 to 

V -1.6 

- 

IsiNK 

+5 

30 

— 

— 

mA 

V,at 

+5 

0.12 

0.4 

— 

V 

Tr 

+ 16 I-5- 

1.2 

— 

— 

/jS 

ns 

±15 |-^ 

200 

— 

200* 

CMRR 

±15 

44 

562 

— 

fjy/y 

+5 

100 

562 

— 


tMin. value: W* -3.5 to V; fiMin. value: V* -3.8 to V 


R = Rising Edge F = Falling Edge *Typical 
Tb = Response Time at Rl = 5.1 kO 


Features 

CA3094 

• Programmable: strobing, gating, squelching, age 
capabilities 

• Capable of delivering 3 W average or 10 W peak to 
external loads 

• High current-handling capability: 100 mA avg., 

300 mA peak 

• Sensitivity controlled by varying bias current 

• Power output of 0.6 W in high-power, single-ended 
class A amplifier (1.6 W dissipation) 

• THD: 1.4% typ. (at 0.6 W class A) 

• Designed for single or dual power supplies 
CA3080 

• Differential input, single-ended class A output 

• Iabc used for either gating or linear gain control 

• Slew,rate (unity gain, compensated): 50 \///js 

• Flexible supply voltage range: ±2 V to ±15 V 

• Fully adjustable gain: 0 to gmRu limit 

• Tight gm spread: 2:1 for CA3080, 1.6:1 for CA3094 


Recommended Applications 

CA3094 

• Fire detection and instrusion alarm systems 

• Portable GFI detectors • Function generators 

• Temperature-measuring equipment 

• Driver for complementary power transistors 
for audio use 

• Battery-operated flashers • Power supplies 
CA3080 

• Communications equipment 

• Function generators (1,000,000-to-1 sweep 
capability) • Peak detector instruments 

• Battery-operated paging systems 
® Audio-frequency synthesizers 


Features 

CA3290, CA3290A, CA3290B 

• State-of-the-art design, first in the industry 

• MOS/FET input/bipolar output BiMOS types 

• Wide VicR, can be swung 1 .5 V below the negative 
supply rail, permits single-supply operation 

• Ultra-low input current (3.5 pA typ.), eliminates need 
for high-impedance buffer circuits 

• Wide differential input voltage range (to ± 36 V), 
allows input circuits to operate at high V+ 

• No phase reversal of output signal when input 
transients go below ground 

• Very low supply current drain (0.8 mA at +5 V) 

• Low output saturation voltage (120 mV at 4 mA) 

• 14-pin package to reduce stray capacitances 
between input and output circuits 

CA311 

• Directly interchangeable with National LM311 series 
and other 311 industry types 

Recommended Applications 

• High-source-impedance voltage comparators 

• Long-time-delay circuits 

• A/D converters 

• Window detector circuits 

• Zero-crossing detectors 

• Positive and negative peak detectors 
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Quad and Programmable Types 
Programmable Types with Memory 


Symbol 

Characteristics Limits: Ta = 2S°C 

Units 

CA3098 

CA3099 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

V,o(LR) 

-15 

-3 

6 

-8 

-3 

2 

mV 

V(o(HR) 

-10 

±10 

10 

-5 

±1 

5 

mV 

Vio(HR-LR) 

— 

3 

20 

— 

3 

10 

mV 

Temp, Coeff, 

— 

6,7 

— 

— 

6,7 

20 

uMre 

VcE(sat) 

— 

0,72 

1,2 

— 

0,72 

1.2 

V 

It on 

500 

710 

800 

600 

710 

800 

fjA 

OFF 

400 

560 

750 

420 

560 

750 

fjA 

i|B 

— 

42 

100 

— 

33 

200 

nA 

IOL(OFF1 

— 

— 

10 

— 

— 

10 

fjA 

lo 

100 

— 

— 

— 

— 

— 

mA 

td 

— 

600 

— , 

— 

600 

— 

ns 

tf 

— 

50 

— 

— 

50 

— 

ns 

tr 

— 

500 

— 

— 

500 

— 

ns 

IS 

— 

4.5 

— 

— 

4.5 

— 

fJS 

Vref 

— 

— 

— 

5,7 

6 

6.3 

V 

VreG 

— 

— 


6 

7,2 

8 

V 


Quad Types 


Sym- 

Max. Characteristics Limits: Ta=25°C, V 

=+5V 

bol 

CA139 

CA139,A 

CA239,A 

CA339,A 

Units 

V|Q 

5 

2 

— 

— 

mV 

iiO 

25 

25 

50 

50 

nA 

I|B 

100 

100 

250 

250 

nA 

ViCR 

V*-1.5 

V*-1.5 

— 

— 

V 

r 

2 

2 

— 

— 

mA 

ioL 

0.1 

0.1 

— 

— 

nA 

loM 

16" 

. 16" 


— 

mA 


Data Conversion Circuits 

Display Drivers 

• CA3207 BIMOS Sequencer Driver 

• CA3208 BIMOS Segment Latch-Driver 

The RCA CA3207 and CA3208 sequence-driver and 
segment latch-driver, respectively, are used in combi- 
nation to drive vacuum fluorescent display devices of 
up to 14 characters of display. The CA3207 selects the 
digit or character to be displayed in sequence and the 
CA3208 turns on the required number of segments of 
the character selected. 

Features 

• Serial input, parallel output 

• Total of 14 outputs 

• CMOS and T^L compatible inputs 

• Low-power CMOS Logic-Bipolar high-voltage output 
BiMOS process 

• Use with vacuum fluorescent display 

• Will operate in an output voltage range of 35 V to 55 V 

Sequencer Driver (CA3207E) 

• Sequentially turns on 1 of 14 characters (or 2 of 28 
when used with 2 CA3208E’s) 

• Signal dimming through Gates 1 or 2 


Features 

• Designed to control high-operating-current loads 
such as thyristors, lamps, relays, LED’s 

• Can be operated with single power supply (16 V 
max.) or dual power supply (± 8V) 

• Directly control currents up to 150 mA 

• Operate with microwatt standby power when current 
to be controlled is less than 30 mA 

• Programmable operating current 

• High sensor range: 100 ohms to 100 megohms 

• Built-in hysteresis: 20 mV max. for CA3098, 10 mV 
max. for CA3099 

• Programmable hysteresis: 20 mV to V for CA3098, 

10 mV to V" for CA3099 

• Temperature-compensated reference voltage 
(CA3099) 

Recommended Applications 

• Signal reconditioning 

• On-off motor switching 

• Schmitt triggers, level detectors 

• Time delays 

• Overvoltage, overcurrent, overtemperature protection 

• Battery-operated equipment 

Features 

• Direct replacements for industry types 139, 139A, 

239, 239A, 339, 339A 

• Low supply-current drain, suitable for battery 
operation 

• Common-mode input-voltage range to ground 

Recommended Applications 

• Square-wave generators • Multivibrators 

• Pulse generators • A/D converters 

• Time-delay generators • MOS clock timers 

• High-voltage digital logic gates 


Latch Driver (CA3208E) 

• Drives any combination of 14 outputs selected by 
DATA input 

• Two or more devices may be interconnected by 
means of the CE and CE inputs to drive more than 
14 characters 

CA3168 2-Digit BCD-to-7-Segment Decod(.r/Driver 

The RCA CA3168 is a monolithic integrated circuit 
intended for 2-digit display such as "numbers” for TV 
and "CB” channel selection, and other 0-99 numerical 
or counting for consumer or industrial indicator 
applications. 

Features 

• Separate BCD inputs and segment outputs for each 
digit 

• Input loading less than 15//A 

• PL logic with buffered inputs and outputs 

• Internal input overrange protection circuit 

• 5-V supply operation 

• Internal biasing circuits 

• Output drive capability of 25 mA per segment 

• Open collector outputs drive indicators directly 
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A/D Converters 

CA3300 CMOS Video Speed 6-Bit Flash A/D Converter 
CA3308 CMOS Video Speed 8-Bit Flash A/D Converter 

The RCA CA3300 and CA3308 are CMOS parallel 
(FLASH) A/D converters designed for applications 
demanding both low power consumption and high- 
speed digitization. They operate over a wide full-scale 
input-voltage range with maximum power consumption 
as low as 50 to 200 mW depending upon the clock 
frequency selected. 

Features 

• CMOS low power with speed 

• Parallel conversion technique 

• 15 MHz sampling rate (66-ns conversion time) 

• ±V 2 LSB accuracy 

• 2 units in parallel allow 30-MHz sampling rate 

Recommended Applications 

• The devices are especially suited for high-speed 
conversion applications where low power is also 
important 

• High-speed A/D conversion 

• Ultrasound signature analysis 

• Transient signal analysis 

• High-energy physics research 

• High-speed oscilloscope storage/display 

• General-purpose hybrid ACDs 

• Optical character recognition 

• Radar pulse analysis 

• Motion signature analysis 

Features CA3300 

• 6-bit latched 3-state output with overflow bit 

• Single supply voltage (3 to 10V) 

• 2 units in series allow 7-bit output 

• Internal VREF with ext VREF option 

Applications 

• TV video digitizing (industrial/security) 


Features CA3308 

• 8-bit latched 3-state output with overflow bit 

• Single supply voltage (4 to 8 V) 

• 2 units in series allow 9-bit output 

Applications 

• TV video digitizing (industrial/security/broadcast) 

• /jP data acquisition systems 



Typical CA3300 6-bit configuration 15-MHz sampling rate. 


CA3161 BCD-to-Seven-Segment Decoder/Driver 
CA3162 Converter for 3- Digit Digital Readout System 

The CA3162E analog-to-digital converter is specially 
designed for use in low-cost digital readout systems. 
This circuit and a companion type, the CA3161E 
BCD-to-7-segment decoder/driver, can be used to 
implement a 2-chip, 3-digit readout system featuring 
simplicity of operation and a minimum of external 
parts. The CA3162E provides highly accurate conver- 
sions, exceptional temperature stability, and other 
features listed below. 

Features CA3162E 

• Dual-slope A/D conversion for excellent accuracy 
and noise rejection 

• On-chip clock and ultra-stable bandgap reference; 
no additional IC’s required 

• Reads 99 mV below ground with single +5 V supply 

• Choice of low-speed (4-Hz) or high-speed (96-Hz) 
conversion rate 

• Overrange indication • FL technology 

• Hold function inhibits conversion but maintains 
display 



CA3161 Block Diagram 


Recommended Applications 


CA3161E 

• TTL-compatible input logic levels 

• 15-mA typ. constant-current output drive, eliminates 
need for current-limiting resistors 

• Pin-compatible with industry standard decoders 


Medical equipment • Power-supply meters 

Welding controls • Analog panel meters 

Electronic scales • Auto Accessories 

Electronic games • Industrial Controls 

Temperature measuring instruments 
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Lie Amplifier, Transistor/Diode, and Diode Arrays 


Features 

• CA3093 has high !c (100 mA max. each transistor) 
and temperature-compensation capability 

• CA3097 has PUT with extremely long time constants, 
SCR with 150-mA forward current, complete isolation 
between elements 

• CA3019 has excellent diode match, low leakage 
currents, low pedestal voltage when gating 

• CA3039 has ultra-low capacitance diodes: 1 ns typ. 
reverse recovery time, Cd=0.65 pF typ., Vf matched 
within 5 mV 

• CA3141 has Vemm of 30 V min., low Ir of 100 nA 
max., low Cd of 0.3 pF typ., Vf of each diode pair 
matched to within 0.55 mV at 1-mA If 

• CA3048, CA3052 include internal dc feedback and 
bias to provide temperature-stabilized operation 


Recommended Applications 

• Lamp and relay drivers, differentia! amplifiers, 
temperature-compensated amplifiers 

• Timers, light dimmers/motor controls, comparators, 
Schmitt triggers, constant-current sources 

• Analog switches, balanced modulators, mixers, diode 
gates for chopper modulators 

• Balanced modulators or demodulators, ring modula- 
tors, high-speed diode gates 

• Current-ratio detectors, high-voltage diode gates, 
analog switches 

• Low-level preamplifiers, mixers, tone generators, 
linear signal mixers 


Amplifier Types 

1 Trarssistor/Diode Types j 

I Diode types 

Dual 

indepen- 

dent 

Differential 

4 

AG 

Amplifiers 

3 

VarjoKlA 

Operation 

Amplifiers 

Quad 

Qp^rstiens! 

Amplifier 

3 n-p-n 
Trssissstors 
2 Zener 
Diodes 

1 Diode 

1 n-p-n, 

■ 

pair, 1 Zen- 
er Diode, 

1 PUT 

1 SCR 

1 

OmsH 

Plus 

2 

6 

Ultra- 

Fast 

Low 

Capaci- 

tance 

10 

Ulxk- 

■ 

Voltage 
(5 Pairs) 

CA3026 

CA3049# 

CA3102# 

CA3048 

CA3052 

CA3060 

CA3060A 

CA124 

CA224 

CA324 

CA3093 

CA3097 

CA3019 

CA3039 

CAS 141 

CA3054 

2 Darlington Differential 

Amplifiers with Diode Bias String 

CA3050, CA3051 | 

#High Frequency 


Lie Transistor Arrays 


Features 


Recommended Applications 


• CA3081, CA3082 directly drive 7-segment displays 

• CA3127, CA3102, CA3049 are useful in low-power 
applications up to 500 MHz; low 1/f noise; fr greater 
than 1 GHZ 

• CA3227, CA3246 consist of five general-purpose 
silicon n-p-h transistors on a common monolithic 
substrate, f? greater than 3GHz 

• CA3600 (PMOS and NMOS devices) is specified and 
tested for linear circuit applications 

Each transistor can conduct currents up to 10 mA. 

High input resistance (100 GO typ.). 


Drivers for incandescent display devices, relay con- 
trols, thyristor firing 

VHF amplifiers, mixers, rf mixers/oscillators, doubly 
balanced modulators/demodulators 
Core-memory drivers, high-speed switching, high- 
current LED drivers, lamp drivers 
For complementary-symmetry circuits at supply volt- 
ages of 3 to 15 V and frequencies up to 5 MHz 
(untuned) 

High-input-impedance, general-purpose amplifiers, 
preamplifiers, differential amplifiers 
IF converter, IF amplifier, sense amplifiers, synthesiz- 
ers, synchronous detectors, cascade amplifiers 


High-Current 

1 Bipolar i ypes (A High-Beta Types) 

CMOS 

Type 

1 High-Voltage 

1 General-Purpose 

7 n-p-n 
Common 
Collector 

CA3082 

5 Indepen- 
dent-3 n-p-n 
2 p-n-p 

5 Indepen- 
dent n-p-n 

Darlington- 

Connected 

Pair 

Plus 2 
Indepen- 
dent n-p-n 

Differen- 
tially Con- 
nected Pair 
Plus 3 
Indepen- 
dent n-p-n 

Darlington- 

Connected 

Pair 

Plus 2 
Indepen- 
dent n-p-n 

Differen- 
tially Con- 
nected Pair 
Plus 3 
Indepen- 
dent n-p-n 

5 Indepen- 
dent n-p-n 

3 

n-Channel 

and 

3 

p-Channel 

7 n-p-n 
Common 
Emitter 

CA3081 

5 Indepen- 
dent 
n-p-n 

CA3083 

CA3183 

CA3183A 

CA3096 

CA3096A 

CA3096C 

CA3183 
CAS 183 A 

CA3118 

CA3118A 

CA3146 
CAS 146 A 

CA3018 

CA3018A 

CA3045 

CA3046 

CA3086 

CA3227 

CA3246 

CA3600 

4 

Isolated 

n-p-n 

CA3138A 
CAS 138 A A 
CA1724 
CA1725 

High-Frequency 

CA3127 

1 Darlington Pair, 1 Current 
Mirror Pair, 2 p-n-p, 1 Shared Diode 
CA3084 



I 

< 

O 
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Lie Power Control Circuits 


Automotive Ignition Switch 

• CA3165 Electronic Switching Circuit 

The RCA CA3165 is a single-chip electronic switching 
circuit intended primarily for ignition applications. It 
includes an oscillator that is amplitude-modulated by 
the rotor teeth of a distributor, a detector that develops 
the positive-going modulation envelope, a Schmitt 
trigger that eliminates switching uncertainties. 

Features 

• Switching initiated by damping of internal oscillator 

• Proximity sensing of rotational motion 

• Repeatable timing of switching states 

• Five outputs — two complementary pairs and one 
non-inverting output (CA3165E1) 

• Two outputs — one complementary pair (CA3165E) 

Solenoid & Motor Driver 

• CA3169 Solenoid and Motor Driver 

The RCA CA3169 is a monolithic integrated circuit 
capable of driving lamps and other devices that can be 
changed between two states (on or off). Transistors, 
SCRs, and triacs are some of the solid-state devices 
that can be controlled by the CA3169. The device also 
can control relays, solenoids (latching or non-latching), 
motors (DC-forward and reverse) and DC stepping 
motors. 

Features 

• Chip encapsulated in a 5-lead plastic TO-220-style 
package (VERSA-VI) 

• Output short-circuit protection 

• Thermal overload protection 

• Solenoid inductive ’kick" protection with internal- 
clamp diodes 

• Output sink and source capacity of 600-mA minimum 
overtemperature 

• Horizontal and vertical mounting packages available. 

• Separate sink circuit and source circuit, each 
individually controlled 

• Inputs can be driven by TTL logic levels and CMOS 
logic levels 

• Low VcE(sat) 

Applications 

• Latching solenoid driver (single and multiple) 

• Non-latching solenoid driver 

• Relay driver 

• Lamp controller 

• Lamp driver 

• Motor controller (forward and reverse) 

• Stepper motor controller 

• On-off logic controllers (TTL logic) 

• Intermediate power driver 

• Triac, SCR, and transistor drivers 

• CA3219 Quad-Power NAND Driver 

The RCA CA3219 quad power NAND driver contains 
four NAND gate switches for interfacing low-level logic 
to inductive and resistive loads such as: relays, 
solenoids, AC and DC motors, heaters, incandescent 
displays, and vacuum fluorescent displays. 

Features 

• Driven outputs capable of switching 600 mA load 
currents without spurious changes in output state 

• Inputs compatible with TTL or 5-volt CMOS logic 

• Suitable for resistive or inductive loads 


Universal Controller 

• CA3228 Speed-Control System 

The RCA CA3228 is a monolithic FL integrated circuit 
designed as an automotive speed-control system. The 
system monitors vehicle speed and compares it to a set 
reference speed. Any deviation in vehicle speed causes 
a servo mechanism to open or close the engine throttle 
as required to eliminate the speed error. The reference 
speed is set by the driver to hold the existing speed 
and stored in a 9-bit counter. 

Features 

• Low power dissipation 

• FL control logic 

• Power-ON reset 

• On-chip oscillator for system time reference 

• Single line command 

• Amplitude encoded control signals 

• Transient compensated input commands 

• Controlled acceleration mode 

• Internal redundant brake and low speed disable 

• Braking disable 

Voltage Regulators 

Features CA723, CA723C 

• Up to 150 mA output current 

• Regulation in excess of 10 A with suitable pass 
transistors 

• Input and output short-circuit protection 

• Load and line regulation of 0.03% 

• Adjustable output voltage of 2 V to 37 V 

• Direct replacements for 723, 723C industry types 

Features CA3085, CA3085A. CA3085B 

• Up to 100 mA output current 

• Regulation up to 12 mA without pass transistors, in 
excess of 100 mA with suitable pass transistors 

• Load and line regulation of 0.025% 

• Low noise • Frequency compensation 

• Input and output short-circuit protection 

• Temperature-compensated reference voltage 

• Pin-compatible with LM100 series 

Recommended Applications 

• Series and shunt voltage regulators 

• Current regulators • Floating regulators 

• Temperature controllers 

• High-current voltage regulators 

• Dual-tracking regulation 

• Combination positive and negative voltage regulators 

Features CA1524, CA2524, CA3524 

• Complete PWM power control Circuitry 

• Separate outputs for Single-ended or push-pull 
operation 

• Line and load regulation of 0.2% typ. 

• Internal reference supply with 1% max. oscillator and 
reference voltage variation over full temperature range 

• Standby current of less than 10 mA 

• Frequency of operation beyond 100kHz 

• Variable output dead time of 0.5 to 5 fjs 

• Low VcE(sat) over the temperature range 

Recommended Applications 

• Positive and negative regulated supplies 

• Dual-output regulators 

• Flyback converters 

• DC-DC transformer-coupled regulating converters 

• Single-ended DC-DC converters 

• Variable power supplies 
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Lie Power Control Circuite 


Zero-Voltage Switches 

Features 

CA3058. CA3059, CA3079 

• Operation at 24 V, 120 V, 208/230 V, 227 V at 50. 60. 
or 400 Hz 

• Differential on-off sensing amplifier 

• Zero-crossing detector • Triac gating circuit 

• Low balanced input current; 1 //A max. 

• Built-in protection circuit for open or shorted sensor 

• Differential input 

• Sensor range of 2 to 100 kilohoms 


Lie Differential Amplifiers 

Features 

• Balanced differential-amplifier configuration with 
controlled constant-current source 

• RF, if, and video freguency capability 

• Balanced age capability 

• Operation from dc to 120 MHz 

• CA3028B is controlled for input offset voltage, 
current, and input bias current, and is intended for 
“balance” requirements 

• CA3005 and CA3006 are identical except for input 
offset voltage 

Applications 

• RF amplifiers • Oscillators 

• Mixers • Limiters 

• IF amplifiers • Product detectors 


Lie Special Function Circuits 


Prescaiers 

CA3179E 

The RCA-CA3179E is an integrated-circuit prescaler 
intended for use in communications and instrumenta- 
tion systems, it performs division by 256 in the uhf 
mode and division by 64 in the vhf mode. 

Features 

• Broadband operation — DC to 1.25 GHz 

• High sensitivity 

• Standard PL or ECL power supply 

• Dual mode operation — VHF/UHF (+647+256) 

• Complementary ECL outputs 

• Independent VHF and UHF input terminals 

CA3199E 

The CA3199E is a bipolar integrated fixed-ratio (divide- 
by-four) counter which operates over the VHF/UHF 
frequency band (DC to 1.3 GHz). It accepts either 
single or double-ended ac-coupled input signals and 
provides complementary emitter follower outputs at 
sandard ECL logic levels. 

Features 

• Broadband operation — DC to 1.3 GHz 

• High sensitivity 

• Standard TTL or ECL power supply of 5V ± 0.5% 

• Complementary ECL outputs 


Recommended Applications 

CA3058, CA3059. CA3079 

• Relay control • Valve control • Lamp control 

• Synchronous switching of flashing lights 

• On-off motor switching 

• Differential comparators with self-contained power 
supply for industrial applications 

• Photosensitive controls 

• Power one-shot controls 


• Frequency generators • Pulse amplifiers 
® Preamplifiers for low-level transducers 

• DC, audio, and sense amplifiers 



Ta = 25°C; = 6V Unless Otherwise Specified 

Type 

V,o 

Max. 

mV 

/io 

Max. 

fjA 

llB 

Max. 

/uA 

Pd 

Typ. 

mW 

Gp# 

Typ. 

dB 

NF# 

Typ. 

dB 

CMRif 

Typ. 

dB 

GA3005 

5 

1,4* 

40 

26 

20 

7.8 

101 

CA3006 

1 

1.4* 

40 

26 

20 

7.8 

101 

CA3028A 

— 

— 

70 

36 

20t 

7.2t 

— 

CA3028B 

5 

5 

40 

36 

20t 

7.2t 

110 

CA3053 

— 

— 

— 

50t 

39* 

— 

— 

•Typical #f 100 MHz jif 1.75MHz.tV" 9V 

★ V^ 9 V. f 10.7 MHz 


Applications CA3179E, CA3199E 

• Digital frequency synthesizers for; VHF/UHF receiv- 
ers, Satellite communications, instrumentation 

• High-frequency divider for; UHF frequency counters, 
UHF timers, High-speed computers. Frequency 
standards, SHF second IF local-oscillator injection, 
PCM communications. Satellite communications. 
Radar ranging systems 

• High-frequency up-converters 

CA3211 

The RCA-CA3211E is an integrated-circuit prescaler 
intended for use in TV frequency synthesis tuning 
systems over an input frequency range of 90 to 1000 
MHz. It performs division by 256 in the UHF and 
VHF mode. 

Features 

• Divide by 256 

• Input frequency to 1 GHz 

• Dual input ports electrically selectable 

• Input sensitivity 
<10 fjVJ typical 

(Generator available power into a 50-0 load) 

• 5-V power supply 

• Balanced output ports 


I 

< 

O 

DC 
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RCA 


RCA 


State 


Lie Special Function Circuits 


Four Quadrant Multiplier 

CA3091 

Four-quadrant multiplier that provides an output volt- 
age that is the product of t\wo input (x and y) voltages 

Features 

• Accuracy of ±4% max. • Internal bias regulator 

• Linearity of 3% max. • 3-dB bandwidth of 4.4 MHz 

• Low-power operation capability; ±6 V, 4-mW drain 

• Low power-supply sensitivity: 36 mV/V typ. 

• Functions as a multiplier, divider, squarer, 
square-rooter, power-series approximator 

Applications 

• Ideal full-wave rectifiers • Automatic level 
controllers 

• Frequency discriminators • RMS converters 

• Voltage-controlled filters and oscillators 

Single-Chip Detector Alarm Systems 

CA3164E 

The RCA CA3164 is a monolithic BiMOS integrated 
circuit designed to meet the stringent system require- 
ments of a battery- or line-operated alarm circuit. When 
used with an ionization chamber and electromechanical 
.or piezoelectric horn, it provides a one-chip approach 
to smoke detection. 

Features 

• Interfaces directly with high Z sensors — no external 
buffer FET required 

• Low input current: 1 pA max. 

• Gate-protected input terminals 

• On-chip beep oscillator for low battery indication 

• Self-contained low-battery-voltage detection circuit 

(a) Fixed or adjustable trip point available 

(b) Dynamic battery test when filter capacitor =2 a/F 

• Chamber trigger voltage independent of battery 
supply voltage (less than 150 mV over temperature 
and supply variations) 


TV/CATV Circuits 


• Reference source current available =5//A (typ.) 

• Low standby battery current = 8 /jA (typ.) 

• Can be used with photoelectric sensors by using a 
minimum of external passive components in combi- 
nation with the RCA-CA3078 micropower op-amp 

• Multiple-unit interconnect terminal controls a com- 
mon annunciator circuit 

(a) A fault to ground doesn’t prevent local operation 

(b) The low battery alarm signal triggers only the 
local unit 

• LED output indicates status of smoke-detector circuit 

• Operates from 11 V (max.) supply (either battery or 
line) 

• Battery reversal protection feature 

Timer 

CA555, CA555C Types 

The RCA-CA555 and CA555C are highly stable timers 
for use in precision timing and oscillator applications. 
As timers, these monolithic integrated circuits are 
capable of producing accurate time delays for periods 
ranging from microseconds through hours. 

Features 

• Accurate timing from microseconds through hours 

• Astable and monostable operation 

• Adjustable duty cycle 

• Output capable of sourcing or sinking up to 200 mA 

• Output capable of driving TTL devices 

• Normally ON and OFF outputs 

• High-temperature stability — 0.005%/°C 

• Directly interchangeable with SE555, NE555, 

MCI 555, and MC1455 

Applications 

• Precision timing • Sequential timing 

• Time-delay generation • Pulse generation 

• Pulse-width and position modulation 

• Pulse detector 


AFT 

HORiZONTAL/VERTICAL 

MULTIPLEX DECODERS 

SOUND IF 

TUNING 

CA3064 

SYSTEMS 

CA758 

CA1190 

CA3140 

CA3139 

CA920A 

CA1310A 

CA1191 

CA3152 

CHROMA SYSTEMS 

CA1391 

CA3195 

CA2111A 

CA3163 

CA1398 

CA1394 

PIX IF 

CA2136A 

CA3166 

CA3070 

CA3154 

CA270 

CA3011 

CA3168 

CA3071 

CA3159 

CA1352 

CA3012 

CA3199 

CA3072 

CA3202 

CA3068 

CA3013 

CA3211 

CA3121 

CA3210 

CA3223**' 

C A3 136 

CA3014 

CA3042 

VIDEODISC CIRCUITS 

C A3 126 


C A3 153 


CA2111A 

CA3128** 

SYNC/AGC CIRCUITS 

CA3191 


CA3215 

CA3137 

CA3120 

CA3192 

1 OH 

CA3216 

CA3145 

CA3142 

CA7607 


CD3226A@ 

CA3151 

LUMINANCE 

CA7611 



C A3 158 

PROCESSORS 




CA3170 

C A3 135 




CA3172 

CA3143 




CA3194” 

CA3144 




CA3201 

CA3217 

C A3 156 

@CMOS types, ‘BiMOS types, “PAL types, “*625 line 

CA3221 
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12-BIT MULTIPLYING DIGITAL-TO-ANALOG CONVERTER Am6012 


DESCRIPTION 

The Am6012 12-Bit multiplying Digital-to- 
Analog converter provides high speed and 
0.025%, differential nonlinearity over its 
full commercial temperature range. 

The D/A converter uses a 3-bit segment 
generator for the MSBs in conjunction 
with a 9-bit R-2R diffused resistor ladder 
to provide 12-bit resolution without costly 
trimming processes. This technique guar- 
antees a very uniform step size (up to ±1/2 
LSB from the ideal), monotonicity to 12 
bits and integral nonlinearity to 0.05% at 
its differential current outputs. 

The dual complementary outputs of the, 
Am6012 increase its versatility, and effec- 
tively double the peak-to-peak output 
swing. Digital inputs, in addition, can be 
configured to accept all popular logic 
families. 

While the device requires a reference in- 
put of 1mA for a 4mA full scale current, 
operation is nearly independent of power 
supply voltage shifts. The power supply 
rejection ratio is ± 0.001 %FS/% AV. The 
devices will work from -1- 5, - 12V to ± 18V 
rails, with as low as 230mW power con- 
sumption typical. 


FEATURES 

• 12-bit resolution 

• Accurate to within ± 0.025% 

• Monotonic over temperature 

• Fast settling time, 250ns typical 

• Trimless design for low cost 

• Differential current outputs 

• High-speed multiplying capability 

• Full scale current, 4mA (with 1mA 
reference) 

• High output compliance voltage, 
-5to-H0V 

• Low power consumption, 230m W 


APPLICATIONS 

• CRT displays, computer graphics 

• Robotics, and machine tools 

• Automatic test equipment 

• Programmable power supplies 


nAnmAKM 


• Data acquisition and control systems 


• Analog-to-Digital converter systems 


PIN CONFIGURATION 



F PACKAGE 


Di[T 


^V-H 

Dad 


jUi^ 

Dad 


H'O 

D4[T 


]I]v- 

Dsd 


TejcoMP 

Ded 


dl Vhef(-) 

' D7d 


]IjVREF( + ) 

Dsd 


iJlGND/Vrc 

Dgd 


Di2 LSB 

DiqQo 


TTIDii 


TOP VIEW 



ORDER NUMBER 


AM6012F 



ABSOLUTE MAXIMUM RATINGS 


Operating Temperature 

Am6012F 

Storage Temperature 

Lead Temperature (Soldering, 60 sec) 

0°C to -i-70X 
-65°C to + 150°C 
300 “C 

Power Supply Voltage 

± 18V 

Logic Inputs 

-5V to -1-I8V 

Voltage Across Current Outputs 

-8Vto -I-12V 

Reference Inputs V14, V15 

V- to V-i- 

Reference Input Differential Voltage (V14 to V15) 

±18V 

Reference Input Current (1^4) 

1.25mA 


BLOCK DIAGRAM 
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o 
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8-BIT HIGH SPEED MULTIPLYING D/A CONVERTER DAC-08 SERIES 


FORMERLY; NE5007/5008-F,N 
SE5008-F 


DESCRIPTION 

The DAC-08 series of 8-bit monolithic 
multiplying Digital-to-Analog Converters 
provide very high speed performance cou- 
pled with low cost and outstanding applica- 
tions flexibility. 

Advanced circuit design achieves 85ns set- 
tling times with very low glitch and at low 
power consumption. Monotonic multiply- 
ing performance is attained over a wide 20 
to 1 reference current range. Matching to 
within 1 LSB between reference and full 
scale currents eliminates the need for full 
scale trimming in most applications. Direct 
interface to all popular logic families with 
full noise immunity is provided by the high 
swing, adjustable threshold logic inputs. 



Dual complementary outputs are provided, 
increasing versatility and enabling differen- 
tial operation to effectively double the peak- 
to-peak output swing. True high voltage 
compliance outputs allow direct output vol- 
tage conversion and eliminate output op 
amps in many applications. 

All DAC-08 series models guarantee full 
8-bit mondtonicity and linearities as tight as 
0.1% over the entire operating temperature 
range are available. Device performance is 
essentially unchanged over the ±4.5V to 
±18V power supply range, with 33mW power 
consumption attainable at ±5V supplies. 

The compact size and low power consump- 
tion make the DAC-08 attractive for por- 
table and military/aerospace applications. 


FEATURES 

• Fast settling output current— 70ns 

• Full scale current prematched to LSB 

• Direct interface to TTL, CMOS, ECL, 
HTL, PMOS 

• Relative accuracy to 0.1% maximum over 
temperature range 

• High output compliance -10V to -t-18V 

• True and complemented outputs 

• Wide range multiplying capability 

• Low FS current drift— ±10ppm/°C 

• Wide power supply range— ±4.5V to ± 1 8 V 

• Low power consumption— 33mW at ±5V 


APPLICATIONS 

• 8-bit, ljus A-to-D converters 

• Servo-motor and pen drivers 

• Waveform generators 

• Audio encoders and attenuators 

• Analog meter drivers 

• Programmable power supplies 

• CRT display drivers 

• High speed modems 

• Other applications where low cost, high 
speed and complete input/output versa- 
tility are required 

• Programmable gain and attentuation 

• Analog-Digital Multiplication 

• Stepping motor drive 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

— 

UNIT 

ta 

Operating temperature range 




DAC-08, DAC-08A 

-55 to +125 



DAC-08C, E, H 

0 to +70 


^stg 

Storage temperature 

-65 to +150 


pd 

Power dissipation 

500 



Lead soldering temperature (60sec) 

300 



V+ to V- supply 

36 

V 


Logic inputs 

V- to V- plus 36V 


vlc 

Logic threshold control 

V- to V+ 



Analog current outputs 

See output current 




or output voltage 




performance curve 


Vl4. Vi5 

Reference inputs 

V- to V+ 


to Vi 5 

Reference input differential voltage 

±18 

V 

Il4 

Reference input current 

5.0 

mA 


ORDERING INFORMATION 


RELATIVE 

ACCURACY 

0.39% FS 
0.19% FS 

0.1 % FS 


0 to 70®C 

DAC-08CN 

DAC-08CF 

DAC-08EN 

DAC-08EF 

DAC-08ED 

DAC-08HF 

DAC-08HN 


-55 to125“C 

DAe-08F 

DAC-08AF 


Ta = 25'’C unless otherwise noted 


PIN CONFIGURATION 


F,N PACKAGE 

VLC [T 


16] COMP 

■o tX 


]!] VREF- 

V- |T 


13 VREF+ 

■o (T 


H V + 

Bi(MSB) [T 


HI Be (LSB) 

Bz [T 


HI 87 

B3 [T 


Bg 

B4 E 


a Bg 


TOP VIEW 


ORDER NUMBER 


DAC-08AF SE5009F 

DAC-08F SE5008F 

DAC-08HF,N NE5009F.N 

DAC-08CF,N NE5007F,N 


D PACKAGE 

V+ [T 


]6j Bb(LSB) 

VreFi+) [T 


U B7 

Vref(-) [T 


B1 Be 

COMPEN |T 


H] Be 

Vlc U 


U B4 

[T 


m B3 

V-IT 


iD Bj 

•o E 


a Bi(MSB) 


TOP VIEW 


ORDER NUMBER 


DAC-08ED 
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8-BIT /tP-COMPATIBLE D/A CONVERTER 


SiJilOtiBS 

NE/SE5019 


DESCRIPTION 

The NE5019 is a complete 8-bit digital to 
analog converter subsystem on one mono- 
lithic chip. The data inputs have input 
latches, controlled by a latch enable pin. 
The data and latch enable inputs are ultra- 
low loading for easy interfacing with all logic 
systems. The latches appear transparent 
when the LE input is in the low state. When 
LE goes high, the input data present at the 
moment of transition is latched and retained 
until LE again goes low. This feature allows 
easy compatibility with most micro-proces- 
sors. 

The chip also comprises a stable voltage 
reference (5V nominal) and a high slew rate 
buffer amplifier. The voltage reference may 
be externally trimmed with a potentiometer 
for easy adjustment of full scale, while main- 
taining a low temperature co-efficient. 

The output of the buffer amplifier may be 
offset so as to provide bipolar as well as 
unipolar operation. 


FEATURES 

• 8-bit resolution 

• Input latches 

• Low-loading data inputs 

• On-chip voltage reference 

• Output buffer amplifier 

• Accurate to ± 1/4 LSB (.1%) 

• Monotonic to 8 bits 

• Amplifier and reference both short- 
circuit protected 

• Compatible' with 8085, 6800 and many 
other ^P’s 

APPLICATIONS 

• Precision 8-bit D/A converters 

• A/D converters 

• Programmable power supplies 

• Test equipment 

• Measuring instruments 

• Analog-digital multiplication 


PIN CONFIGURATION 



F,N PACKAGE 

DIGITAL GND [T 


22] ANALOG GND 

DBO (LSB) [F 


TT] AMP. COMP. 

DB1 U 


20l SUM NODE 

DB2 [T 


I9]VCC + 

DB3 [T 


vout 

DB4 [T 


m vcc- 

DBS [T 


~i?l DAC COMP. 

DB6 [T 


Til BIPOLAR OFFSET R 

DB7 (MSB) [T 


13 Vref 'N 

LE [t^ 


Vref out 

NC [iT 


in Vref aoJ- 


TOP VIEW 


ORDER NUMBERS 

NE5019F SE5019F 

NE5019N 


BLOCK DIAGRAM 


( 1 ) 

(10) (9) (8) (7) (6) (5) (4) (3) (2) DIGITAL 

LE OB7 086 DBS OB4 OB3 OB2 DB1 DBO GND 



(17) 

All R values equal 5KSi and are thermally matched. Figure 1 
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10-BIT )u.P-COMPATIBLE D/A CONVERTER 


NE5020 


DESCRIPTION 

The NE5020 is a microprocessor-compati- 
ble monolithic 10-bit digital to analog con- 
verter subsystem. This device offers 10-bit 
resolution and ±0.1% accuracy and 
monotonicity guaranteed over full operating 
temperature range. 

Low loading latches, adjustable logic 
thresholds and addressing capability allow 
the NE5020 to directly interface with most 
microprocessor and logic controlled sys- 
tems. 

The NE5020 contains internal voltage refer- 
ence, DAC switches and resistor ladder. 
Also, the input buffer and output summing 
amplifier are included. In addition, the 
matched application resistors for scaling ei- 
ther unipolar or bipolar output values are 
included on a single monolithic chip. 

The result is a near minimum component 
count 10-bit resolution DAC system. 


FEATURES 

• 10-bit resolution 

• Guaranteed monotonicity over 
operating range 

• ±0.1% reiative accuracy 

• Unipoiar (OV to -I- 10V) and 
Bipoiar ( ± 5V) output range 

• Logic bus compatibie 

• s^sec settling time 

APPLICATIONS 

• Precision 10-bit D/A converters 

• 10-bit Analog to Digital converters 

• Programmable power supplies 

• Test equipment 

• Measurement instruments 


PIN CONFIGURATION 



F. N PACKAGE 

DIGITAL GNO [T 


^ ANALOG GND 

Deo (LSB) [T 


m AMP COMP 

Dei [T 


SUM NODE 

DB2 


~2T1 -I-VCC 

Dee [T] 


Fo] VOUT 

DB4 [T 


Tsj -vcc 

DBS [T 


Til bipolar offset r 

DBS [T 


T71 -fvref input 

DB7 [T 


TFl -Vref INPUT 

DBS QF 


Til ''REF OUT 

DBS []T 


TTl Vref adj 

CEi [il 


T3]lE2 

ORDER NUMBERS 

NE5020F 

NE5020N 


BLOCK DIAGRAM 
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8-BIT GENERAL PURPOSE A/D CONVERTER 


NE5034 


DESCRIPTION 

The NE5034 is a high-speed micropro- 
cessor-compatible 8-bit Analog-to-Digital 
converter. It uses the successive approx- 
imation conversion technique, and in- 
cludes the comparator, reference DAC, 
SAR, an internal clock and three-state buf- 
fers all on the same chip. 

The converter can accommodate a wide 
analog input voltage range, bipolar or 
unipolar, selectable through externa! 
input resistors. An external capacitor con- 
trols the internal clock frequency, pro- 
viding conversion times down to 17/is. 
Faster conversion times are possible 
using an external clock. 

Microprocessor interfacing requirements 
are simple, allowing analog-to-digital 
conversion with a minimum of external 
components. 


FEATURES 

• 8-bit resolution and accuracy 

• Accepts unipolar or bipolar inputs 

• Three-state output buffers for easy 
microprocessor interface 

• Choice of internal or external clocking 

• Short conversion time, 17/ts typical 
using internal clock 

APPLICATIONS 

• All microprocessor-based monitoring 
and control systems requiring analog 
signal inputs. 

• Typical applications include: 
Automat^ process control, machine 
tools, robots, test and measurement 
instruments, environmental controls 

> Other applications include: 

Ratiometric A/D conversion, very high 
resolution A/D conversion svstems 
requiring high speed 8-bit building 
blocks 


PIN CONFIGURATION 



F PACKAGE 

DBO (LSB) [T 


^DR 

DB1 [T 


l3 DIGITAL GND 

DB2[T 


l|] ANALOG GND 

DB3[T 


Dun 

DB41T 


HI- Vcc 

DB5[T 


13] Iref in 

DB6[T 


Hl + Vcc 

DB7[T 


niCLK 

dE[r 


I^STRT 


TOP VIEW 


ORDER NUMBERS 

NE5034F 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Vcc + 

Positive supply voltage 

Oto -f6 

V 

Vcc- 

Negative supply voltage 

Oto -15 

V 

•ref 

Reference current 

1.5 

mA 

•in 

Analog input current 

5.0 

mA 

Vo 

Data output voltage 

6.0 

V 

Analog GND to Digital GND 

1.0 

V 

Vl 

Logic input voltage 

— 1 to Vcc + 

V 

Pd 

Power dissipation 




F package 

1000 

mW 

Ta 

Operating temperature range 

0 to -F 70 


"•"STG 

Storage temperature range 

-65 to -1-150 


Tsold 

Lead soldering temperature (10 seconds) 

300 




BLOCK DIAGRAM 

I IrEF IN +Vcc -Vcc 



(MSB) (LSB) 
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6-BIT A/D CONVERTER (PARALLEL OUTPUTS) 


signotiES 

NE5037 


DESCRIPTION 

The NE5037 is a low cost, complete suc- 
cessive approximation analog to digital 
(A/D) converter, fabricated in Bipoiar/I^L 
technology. With an external reference 
voltage, the NE5037 will accept input volt- 
ages b etween OV and V^gp. An external 
START pulse of at least 300ns in duration 
will provide the 6-bit result of the conver- 
sion in parallel format. Full conversion 
with no missing codes occurs in Q^ts. 

FEATURES 

• T^L compatible inputs and outputs 

• Three state output buffer 

ABSOLUTE MAXIMUM RATINGS 


• Easy interface to CMOS /(Processors 

• Fast conversion— 9/(S 

• Guaranteed no missing codes over full 
temp range 

• Single supply operation, + 5V 

• Positive true binary outputs 

• High impedance analog inputs 

APPLICATIONS 

• Temperature control 

• /(P-based appliances 

• Light level monitors 

• Head position sensing 

• Electronic toys 

• Joystick interface 


PIN CONFIGURATION 


D, 

F, N PACKAGE 

Vcc QI 


16] DBs (MSB) 

VrefU 


i|]DB4 

v,n|T 


2^ DBs 

ANALOG GND [T 


13]DB2 

DIGITAL GND |T 


Hdbi 

CLK jT 


HJOBo 

START Li 


I^EdC 

CS [T 


T]oe 


TOP VIEW 


ORDER NUMBERS 


NE5037F, NE5037h 


1 

NE5037D 




PARAMETER 

RATING 

Vcc 

Power supply voltage 

7 

Vref 

Reference voltage 

7 

V|N (Analog) 

Analog input voltage 

7 

V|N (Digital) 

Digital input voitage (CS, OE, START, CLK) 

7 

Dqut 

Data outputs (DBO to DBS) 



Three-state mode 

7 ~ 


Enabled mode (each output) 

5 

EOC 

End of conversion 

Vcc 

^GND 

Anaiog GND to digital GND 

± 1 

Ta 

Operating temperature range 

0 to 70 

"^STG 

Storage temperature range 

-65 to 150 

tsOLD 

Lead soldering temperature (10 seconds) 

300 

Pd 

Power dissipation 



F package 

220 


N package 

220 


















LINEAR LSI DIVISION 


BjgnotiGs 


8-BIT /iP-COMPATIBLE D/A CONVERTER - CURRENT OUTPUT NE/SE51 1 9 


DESCRIPTION FEATURES 


PIN CONFIGURATION 


The NE51 19 is a high-speed 8-bit digital to 
analog converter subsystem on one mono- 
lithic chip. The data inputs have input 
latches, controlled by a latch enable pin. 
The data and latch enable inputs are ultra- 
low loading for easy interfacing with all logic 
systems. The latches appear transparent 
when the LE input is in the low state. When 
LE goes high, the input data present at the 
moment of transition is latched and retained 
until LE again goes low. This feature allows 
easy compatibility with most micro- 
processors. 

The chip also comprises a stable voltage 
reference (5V nominal). The voltage refer- 
ence may be externally trimmed with a po- 
tentiometer for easy adjustment of full scale, 
while maintaining a low temperature co-effi- 
cient. 

The output has high voltage compliance in- 
creasing versatility. 


• 8-bit resolution 

• Input latches 

• Low-loading data inputs 

• On-chip voltage reference 

• Fast settling output current — 200ns 

• Accurate to ±1/4 LSB (.1%) 

• Monotonic to 8 bits 

• Reference short-circuit protected 

• Compatible with 8086, 6800 and many 
other fiP’s 


APPLICATIONS 

• Precision 8-bit D/A converters 

• A/0 converters 

• Programmable power supplies 

• Test equipment 

• Measuring insiruments 

• Analog-digital multiplication 

• CRT display drivers 

• High-speed modems 


F,N PACKAGE 

DIG GND/VLC [T 


li] ANALOG GND 

DBO (LSB) [F 


m lOUT 

DB1 [T 


13 fOUTI 

DB2 [T 


Til vcc + 

DB3 [F 


j1] FoUTZ 

DB4 [T 


m ''cc- 

DBS U 


Tel DAC COMP, 

DB6 [F 


lil REF R 

DB7 (MSB) [T 


jT| IrefIN 

L-sg 


jU -Vref in 

VrEF adj QT 


H] Vref OUT 


TOP VIEW 


ORDER NUMBERS 

NE5119F SE5119F 


NE5119N 



BLOCK DIAGRAM 
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10-BIT HIGH-SPEED MULTIPLYING D/A CONVERTER 


NE/SE5410 


DESCRIPTION 

The NE5410/SE5410 are 10-Bit Multiplying 
Digital-to-Analog Converters pin-and- 
function compatible with the industry- 
standard MC3410, but with improved per- 
formance. These are capable of high- 
speed performance, and are used as 
general-purpose building blocks in cost- 
effective D/A systems. 

The NE/SE5410 provides complete 10-bit 
accuracy and differential nonlinearity over 
temperature, and a wide compliance volt- 
age range. Segmented current sources, in 
conjunction with an R/2R DAC provides 
the binary weighted currents. The output 
buffer amplifier and voltage reference 
have been omitted to allow greater speed, 
lower cost, and maximum user flexibility. 

APPLICATIONS 

• Successive approximation A/D 
converters 

• High-speed, automatic test equipment 

• High-speed modems 

• Waveform generators 
^ CRT displays 

• Strip CHART and X-Y plotters 

• Programmable power supplies 
m • Programmable gain and attenuation 


CC 

< 

liJ 

Z 


FEATURES PIN CONFIGURATION 

• Pin-and-function compatible with 
MC3410 

• 10-bit resolution and accuracy 
(±0.05%) 

• Guaranteed differential non-linearity 
over temperature 

• Wide compliance voltage range 2.5 

to •1-2.5V 

• Fast settling time— 250ns typical 

• Digital inputs are TTL and CMOS 
compatible 

• High-speed multiplying input slew rate 
— 20mA//iS 

• Reference amplifier internally 
compensated 

• Standard supply voltages -i- 5V and 
-15V 


ABSOLUTE MAXIMUM RATINGS T;^= -(- 25°C unless otherwise noted 


SYMBOL AND PARAMETER 

RATING 

UNIT 

Vcc 

Power Supply 

-f7.0 

Vdc 

Vee 


-18 

Vdc 

V| 

Digital Input Voltage 

+ 15 

Vdc 

Vo 

Applied Output Voltage 

-f4, -5.0 

Vdc 

IrEF(16) 

Reference Current 

2.5 

mA 

Vref 

Reference Amplifier Inputs 

< 

o 

o 

< 

m 

m 

Vdc 

Vref(D) 

Reference Amplifier Differential Inputs 

0.7 

Vdc 

Ta 

Operating Temperature Range 




3E5410 

-55 to +125 

“C 


NE5410 

0 to +70 

°C 

Tj 

Junction Temperature 




Ceramic Package 

+ 175 

°C 


Plastic Package 

+ 150 

“C 


N, F PACKAGES 


Vee[T 


I^Vref-' 

GND [T 


311 Vref" 

OUTPUT [T 


14] Vcc 

Di (MSB) [T 


^ Dio (LSB) 

D2[T 


il]Ds 

DsCE 


II]D8 

D4[T 


10] D7 

DsCl 


JlDe 


TOP VIEW 



BLOCK DIAGRAM 

I MSB LSB 



Vee gnd 
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SPATIAL, STEREO AND PSEUDO-STEREO SOUND CIRCUIT TDA3810 


Preliminary 


FEATURES 

• Three switched functions: 

spatial 

stereo 

pseudo-stereo 

• Muting circuit prevents LED flickering 

• LED driving outputs (pins 7 and 8) 

• TTL compatible inputs for selecting 
operating mode 


SYMBOL AND PARAMETER 

RATING 

UNIT 

Vcc 

Supply voltage (pin 18) 

17 

V 

•cc 

Supply current (pin 18) 

12 

mA 

Tstg 

Storage temperature range 

-25 to +150 

°C 

Ta 

Operating ambient temperature range 

0 to +70 

°C 

Thermal Resistance 

^th cr-a 

From crystal to ambient 

80 

mrm 


TRUTH TABLE 


MODE 

CONTROL INPUT STATE 

LED 

SPATIAL 

PIN 7 

LED 

PSEUDO 

PIN 8 

PIN 11 

PIN 12 

Mono pseudo-stereo 


LOW 



Spatial stereo 


HIGH 



Stereo 


X 




LOW = 0 to 0.8V (the less positive voltage) 
HIGH = 2V to Vcc (the more positive voltage) 
X = state is don’t care 


DESCRIPTION 

The TDA3810 is an integrated circuit which can 
provide three switched functions for radio and 
television equipment; spatial sound from a 
stereo source; stereo sound from a stereo 
source; pseudo-stereo sound from a mono 
source. 


ABSOLUTE MAXIMUM RATINGS 


PIN CONFIGURATION 


- 

N PACKAGE 

\± 

^ 

H] 

[T 


m 

[I 


D 

H 


m 

□: 



[I 


IE 











TOP VIEW 



pnmCTIONAL pin DESCRIPTION 


PIN NO. 

NAME AND FUNCTION 

1 

Vref 

2 

Left channel input 

3 

Left channel stereo feedback 

4 

Left channel spatial feedback 

5 

Left channel pseudo feedback 

6 

Left channel output 

7 

Spatial indicator driver 

8 

Pseudo indicator driver 

9 

Mute 

10 

Ground 

11 

SI 

12 

S2 

13 

Right channel output 

14 

Right channel pseudo feedback 

15 

Right channel spatial feedback 

16 

Right channel stereo feedback 

17 

Right channel input 

18 

Vdd 
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SPATIAL, STEREO AND PSEUDO-STEREO SOUND CIRCUIT 


TDA3810 


Preliminary 


BLOCK DIAGRAM 
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SPATIAL, STEREO AND PSEUDO-STEREO SOUND CIRCUIT TDA3810 


Preliminary 


DC ELECTRICAL CHARACTERISTICS Vcc = 12V; Ta= 25°C; Test circuit Figure 1 stereo mode (pin 11 to ground) unless 

otherwise specified. 


SYMBOL AND PARAMETER 

TEST CONDITION 

TDA3810 

UNIT 

Min 

Typ 

Max 

Vcc 

Supply voltage range 

(Pin 18) 

4.5 


16.5 

V 

< 

o 

o 

Supply current 



6 

12 

mA 

Vs 

Reference voltage 


5.3 

6 

6.7 

V 

Vi(rms) 

Input voltage 

(Pin 2 or 17) THD = 0.2% 

2 




V 

Ri 

Input resistance 

(Pin 2 or 17) 

50 

75 


kn 

Gv 

Voltage gain VoA/j 



0 



1 

dB 

a 

Channel separation (R/L) 


60 

70 

' 


dB 

THD 

Total harmonic distortion 

f = 40 to 16000 Hz; Vofr^s) = IV 


0.1 


% 

RR 

Power supply ripple rejection 




50 


dB 

\t 

’ n(rms) 

A A 1 1 trs 1 1 A 

i-«v/ioo v/uipui 



10 


mV 

Spatial mode (Pins 11 and 12 HIGH) 

a 

Antiphase crosstalk 



50 


% 

Gv 

Voltage gain 


1.4 



2.4 

CO 

dB 


PSEUDO-STEREO MODE The quality and strength of the pseudo-stereo effect is determined by external filter components. 


SYMBOL AND PARAMETER 

TEST CONDITION 

TDA3810 

UNiT 

Min 

Typ 

Max 

Control inputs 

(Pins 11 and 12) 





Ri Input resistance 


70 

120 


kfi 

— Ij Switching current 



35 

100 

mA 

LED drivers (Pins 7 and 8) 

Iq Output current for LED 


10 


15 

mA 

Vp Forward voltage 




6 

V 
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NE570/57'I/SA571 


L INEAR LSI DIVISION 

COMPANDOR 


DESCRIPTION 

The NE570/571 is a versatile low cost dual 
gain control circuit in which either channel 
may be used as a dynamic range compres- 
sor or expandor. Each channel has a full 
wave rectifier to detect the average value of 
the signal; a linerarized, temperature 
compensated variable gain cell; and an 
operational amplifier. 

The NE570/571 is well suited for use in tele- 
phone subscriber and trunk carrier systems, 
communications systems and hi-fi audio 
systems. 

FEATURES 


• Complete compressor and expandor in 
1 1C 



• Temperature compensated 

• Greater than 110dB dynamic range 

• Operates down to 6Vdc 

• System levels adjustable with external 
components 

• Distortion may be trimmed out 

CIRCUIT DESCRIPTION 

The NE570/571 compandor building 
blocks, as shown in the block diagram, are a 
full wave rectifier, a variable gain cell, an 
operational amplifier and a bias system. The 
arrangement of these blocks in the IC result 
in a circuit which can perform well with few 
external components, yet can be adapted to 
many diverse applications 

The full wave rectifier rectifies the input 
current which flows from the rectifier input, 
to an internal summing node which is bi- 
ased at VreF- rectified current is aver- 
aged on an external filter capacitor tied to 
the C rect terminal, and the average value 
of the input current controls the gain of the 
variable gain cell. The gain will thus be 
proportional to the average value of the 
input signal for capacitively coupled voltage 
inputs as shown in the following equation. 
Note that for capacitively coupled inputs 
there is no offset voltage capable of pro- 
ducing a gain error. The only error will come 
from the bias current of the rectifier (sup- 
plied internally) which is less than .1 /liA. 


G cf. 


I V|N - VrefI avg- 
Ri 

|V|n 1 avg. 


The speed with which gain changes to fol- 
low changes in Input signal levels is deter- 
mined by the rectifier filter capacitor. A 
small capacitor will yield rapid response but 
will not fully filter low frequency signals. 
Any ripple on the gain control signal will 
modulate the signal passing through the 
variable gain cell. In an expandor or com- 

Note; 

1. Supplied only in large SO (Small Outline) package. 


APPLICATIONS 

• Telephone trunk compandor— 570 

• Telephone subscriber compandor— 571 

• High ievel limiter 

• Low ievei expandor— noise gate 

• Dynamic noise reduction systems 

• Voltage controlled amplifier 

• Dynamic filters 


PIN CONFIGURATION 


d\ 

F, N PACKAGE 

Rect. Cap 1 | 1 

Rect. In 1 1 2 


16 1 Rect. Cap 2 

15 1 Rect. In 2 

AG Cell In 1 [F 


"iTI AG Cell In 2 

GNpfT 


IJI VCC 

Inv. In 1 f 5 


I 2 ] Inv. In 2 

Res Rj 1 [F 


TTI Res. Rj 2 

Output 1 [ 7 


10 f Output 2 

THD Trim 1 [F 


T] THD Trim 2 

Order Part No. 

NE570D1 NE570 F,N 

NE571D1 NE571F,N 

SA571D1 SA571 F,N 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Positive supply 


Vdc 

570 

24 


571 

18 


T A Operating temperature range 



NE 

Oto 70 

“C 

SA 

-40 to +85 

°C 

PD Power dissipation 

400 

mW 


BLOCK DIAGRAM 



pressor application, this would lead to third 
harmonic distortion, so there is a tradeoff to 
be made between fast attack and decay 
times, and distortion. For step changes in 
amplitude, the change in gain with time is 
shown by this equation. 

G(t) = (G initial ” ® final) * 

^®final: ^ = IOKXCrect 

The variable gain cell is a current in, current 
out device with the ratio I OUT^* IN con- 
trolled by the rectifier. I in is the current 
which flows from the AG input to an internal 
summing node biased at V ref- follow- 
ing equation applies for capacitively cou- 
pled inputs. The output current, I OUT. 's 
fed to the summing node of the op amp. 


V|n-Vref V|n 
'in " r; = -R7 

A compensation scheme built into the AG 
cell compensates for temperature, and can- 
cels out odd harmonic distortion. The only 
distortion which remains is even harmonics, 
and they exist only because of internal 
offset voltages. The THD trim terminal pro- 
vides a means for nulling the internal offsets 
for low distortion operation. 

The operational amplifier (which is internal- 
ly compensated) has the non-inverting in- 
put tied to Vref. and the inverting input 
connected to the AG cell output as well as 
brought out externally. A resistor, R 3 , is 
brought out from the summing node and 
allows compressor or expandor gain to be 
determined only by internal components. 
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NE570/571/SA571 


The output stage is capable of ±20mA out- 
put current. This allows a +13dBm (3.5V 
rms) output into a 300fl load which, with a 
series resistor and proper transformer, can 
result in+13dBmwitha600fi output imped- 
ance. 

A band gap reference provides the refer- 
ence voltage for all summing nodes, a regu- 
lated supply voltage for the rectifier and AG 
cell, and a bias current for the AG cell. The 
low tempco of this type of reference pro- 
vides very stable biasing over a wide tem- 
perature range. 

The typical performance characteristics il- 
lustration shows the basic input-output 
transfer curve for basic compressor or ex- 
pandor circuits. 


TYPICAL PERFORMANCE 
CHARACTERISTICS 



DC ELECTRICAL CHARACTERISTICS Ta = 25°C, Vcc = 15V 


TYPICAL TEST CIRCUIT 





NE570 

NE/SA5716 


PARAMETER 

TEST CONDiTiuNS 

Min 

Typ 

Max 

Min 

Typ 

Max 

UNIT 

Vqq Supply voltage 


6 


24 

6 


18 

V 

Iqq Supply current 

No signal 


3.2 

4.0 


3.2 

4.8 

mA 

Output current capability 


±20 



±20 



mA 

Output slew rate 



±.5 



±.5 


V/us 

Gain cell distortion^ 

Untrimmed 


.3 

1.0 


.5 

2.0 

% 


Trimmed 


.05 



.1 



Resistor tolerance 



±5 

±15 

1 

±5 

±15 

% 

Internal reference voltage 


1.7 

1.8 

1.9 

1.65 

1.8 

1.95 

V 

Output dc shifts 

Untrimmed 


±20 

±50 


±30 

±100 

mV 

Expandor output noise 

No signal, 15Hz-20kHz^ 


20 

45 


20 

60 

/iV 




-15 





dBRNC 

Unity gain level 


-1 

0 

+1 

-1.5 

0 

+1.5 

dBm 

Gain change^,-’ 

-40°C<T<70°C 


±.1 



±.1 


dB 


0°C < T < 70°C 


±.1 

±.2 


±.1 

±.4 


Reference drift”* 

-40“C < T < 70°C 


+2, -25 

P 

1 

0 


+2, -25 

+20, -50 

mV 


0°C < T < 70°C 


±5 

±10 


±5 

±20 


Resistor drift”* 

-40°C < T < 70°C 


+8,-0 





% 


0°C < T < 70°C 


+1,-0 






Tracking error 5, input 

Vi = OdBm 

Rectifier input, V 2 = 
+6dBm 


±.2 





dB 

-lOdBm 


+.2 

-.2,+.4 


+.2 

-.2,+.5 



-20dBm 


+.2 

-.3,+.6 


+.2 

-.4,+.7 



-30dBm 


+.2 

-.5,+1 


+.2 




-40dBm 


+.2.-.4 



+.2,-.4 

HH 


Channel Separation 


60 

i 



60 

■i 

dB 



NOTES 


1. Input to V.) and V2 grounded. 

2. Measured at OdBm.lkHz 

3. Expandor ac input change from no signal to OdBm 

4. Relative to value at Ta = 25° C 

5. Relative to OdBm 

6. Electrical characteristics for the SA571 only are specified over -40 to 
+85° C temperature range. 
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PROGRAMMABLE ANALOG COMPANDOR 


NE572 


DESCRIPTHIN 

The NE572 is a dual channel, high perfor- 
mance gain control circuit in which either 
channel may be used for dynamic range 
compression or expansion. Each channel 
has a full wave rectifier to detect the aver- 
age value of input signal; a linearized, tem- 
perature compensated variable gain cell 
(AG) and a dynamic time constant buffer. 
The buffer permits independent control of 
dynamic attack and recovery time with mini- 
mum external components and improved low 
frequency gain control ripple distortion over 
previous compandors. 

The NE572 is intended for noise reduction in 
high performance audio systems. It can also 
be used in a wide range of communication 
systems and video recording applications. 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Vcc 

Supply voltage 

22 

VDC 

Ta 

Operating temperature range 

Oto 70 

“C 

Pd 

Power dissipation 

cr\r\ 

mW 


(O 

o 

’■!-> 

CD 

C 

O) 

CO 


Note: 

1. Supplied only in large SO (Small Outline) package. 


BLOCK DIAGRAM 



FEATURES 

• Independent control of attack and 
recovery time. 

• Improved low frequency gain control 
ripple 

• Complementary gain compression and 
expansion with external Op Amp 

• Wide dynamic range— greater than 
110dB 

• Temperature compensated gain 
control 

• Low distortion gain cell 

• Low noise — e^V typical 

• Wide supply voltage range — 6V-22V 

• System level adjustable with external 
components. 

APPLICATIONS 

• Dynamic noise reduction system 

• Voltage control amplifier 

• Stereo expandor 

• Automatic level control 

• High level limiter 

• Low level noise gate 

• State variable filter 


PIN CONFIGURATION 


D\ N PACKAGE 

TRACK TRIM A [T 


Tel vcc 

RECOV. CAP. A [T 


^ TRACK TRIM B 

RECT. IN A [T 


ITI RECOV. CAP. B 

ATTACK CAP A |T 


~i3l RECT. IN B 

AG OUT A (T 


TTl ATTACK CAP B 

THD TRIM A [T 


TT| AG OUT B 

AG IN A [T 


To] THD TRIM B 

GROUND [T 


T1 AGINB 


(Top view) 


ORDER PART NO. 


NE572N 



NE572D 
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PROGRAMMABLE ANALOG COMPANDOR 


NE572 


ELECTRICAL CHARACTERISTICS Standard Test Conditions (unless otherwise noted) Vqc = 15V TA = 25°C Expander mode 

(see test circuit) Input signals at unity gain level = lOOmV RMS at iKHz, Vi = M 2 , R 2 = 3,3K 
R 3 = 17.3K 


PARAMETER 

^ 

TEST CONDITIONS 

LIMITS 

UNIT 

Min 

Typ 

Max 

Vcc 

Supply voltage 

^ 1 

6 


22 

VdC 

•cc 

Supply current 

No Signal 




6 

mA 

Internal voltage reference 

_j 


2.3 

2.5 

2.7 


THD 

(untrimmed) 

1kHz C^ = I.O/iF 


.2 

1.0 

% 

THD 

(trimmed) 

1kHz Cr = 10/iF 


.05 


% 

THD 

(trimmed) 

100Hz 


.25 


% 

No signal output noise 

Input to Vi and V 2 grounded (20-20kHz) 


6 

25 

uV 

DC level shift (untrimmed) 

Input change from no signal to lOOmV RMS 


±20 

±50 

MV 

Unity gain level 


— 1 

Q 

_L i 

UO 

Large signal distortion 

Vi = V 2 = 400mV 


0.7 




Tracking error measured relative 

Rectifier input 


■ ± .2 


dB 


to value at unity gain output 

V 2 = +6dB 







-30dB 


±.5 

-1.5 








+ .8 


Channel crosstalk 

200mV RMS into channel A, measured output on 
channel B 

H 

!■ 



Power supply rejection ratio 

120Hz 


70 


dB 


TEST CIRCUIT 


.^^iF 10012 
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HIGH SPEED DUAL DIFFERENTIAL COMPARATOR/SENSE AMP NE/SE521 


FEATURES 


APPLICATIONS PIN CONFIGURATION 



• 12ns maximum guaranteed propagation 
delay 

• 20/iA maximum input bias current 

• TTL compatible strobes and outputs 

• Large common mode input voltage 
range 

• Operates from standard supply voltages 

• Military qualifications pending 


• MOS memory sense amp 

• A-to-D conversion 

• High speed line receiver 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 


Supply voltage 


V 

V+ 

Positive 

+7 


V- 

Negative 

-7 


V|DR 

Differential input voltage 

+6 

V 

V|N 

Input voltage 


V 


Common mode 

±5 



Strobe/gate 

+5.25 


Q < 

CL 

Power dissipation 

Operating temperature range 

600 

mW 

NE521 

0 to 70 

°c 


SE521 

-55 to +125 


Tstg 

Storage temperature range 

-65 to +150 

“C 

Lead temperature 

+300 

°C 


(solder, 60 sec) 




D,F,N PACKAGE 

INPUT 1A [T 


13 V- 

INPUT IB [T 


]|] V- 

NC [T 


ITI INPUT 2A 

OUTPUT 1Y [T 


Til INPUT 2B 

STROBE 1G [T 


'iol NC 

STROBE S [T^ 


~9~| OUTPUT 2Y 

GROUND [T 


Tl STROBE 2G 


TOP VIEW 


ORDER NUMBERS 

NE521D.F.N SE521F 


BLOCK DIAGRAM 



EQUIVALENT SCHEMATIC 



3620 


© IC MASTER 1984 













LINEAR LSI DIVISION 

VOLTAGE COMPARATOR 


sijnDtics 

NE/SE527 


DESCRIPTION 

The SE/NE527 is a high speed analog vol- 
tage comparator which, in the first time 
mates state-of-the-art Schottky diode tech- 
nology with the conventional linear proc- 
ess. This allows simultaneous fabrication 
of high speed T2L gates with a precision 
linear amplifier on a single monolithic chip. 
The SE/NE527 is similar in design to the 
Signetics SE/NE529 voltage comparator 
except that it incorporates a “Emitter Fol- 
lower” input stage for extremely low input 
currents. This opens the door to a whole 
new range of applications for analog vol- 
tage comparators. 


FEATURES 

• 15ns propagation delay 

• Complementary output gates 

• TTL or ECL compatible outputs 

• Wide common mode and differential vol- 
tage range 

• Mil std 883A,BirC available 

• Typical Gain of 5000 

APPLICATIONS 

• A/D conversion 

• ECL to TTL interface 

• TTL to ECL interface 

• Memory sensing 

• Optical data coupling 

BLOCK DIAGRAM 



PIN CONFIGURATIONS 



EQUIVALENT SCHEMATIC 
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VOLTAGE COMPARATOR 


NE/SE529 


DESCRIPTION 

The SE/NE529 is a high speed analog volt- 
age comparator which, for the first time 
mates state-of-the-art Schottky diode tech- 
nology with the conventional linear proc- 
ess. This allows simultaneous fabrication of 
high speed T2L gates with a precision linear 
amplifier on a single monolithic chip. 


FEATURES 

• 10ns propagation delay 

• Complementary output gates 

• TTL or ECL compatible outputs 

• Wide common mode and differential volt- 
age range 

• Typical Gain 5000 

APPLICATIONS 

• A/D conversion 

• ECL to TTL interface 

• TTL to ECL interface 

• Memory sensing 

• Optical data coupling 

• Mil std 883A,B,C available 


PIN CONFIGURATION 


D,F,N PACKAGE 



NE/SE529F, NE529N,0 


H PACKAGE* 



ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Positive supply voltage (V1+) 

+15 

V 

Negative supply voltage (VI -) 

-15 

V 

Gate supply voltage (V2+) 

+7 

V 

Output voltage 

+7 

V 

Differential input voltage 

±5 

V 

Input common mode voltage 

±6 

V 

Power dissipation 

600 

mW 

Operating temperature range 



NE529 

0 to +70 

°C 

SE529 

-55 to +125 

°C 

Storage temperature range 

-65 to +150 

°C 

Lead temperature 



(soldering. 60 sec) 

+300 

°C 



ORDER NUMBERS 

NE/SE529H 

'Metal cans (H) not recommended for new designs 


BLOCK DIAGRAM 



EQUIVALENT SCHEMATIC 
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VACUUM FLUORESCENT DISPLAY DRIVER 


NE/SA594 



DESCRIPTION 

The NE/SA594 is a display driver interface 
for vacuum fluorescent displays. The device 
is comprised of 8 drivers and a bias network 
and is capable of driving the digits and/or 
segments of most vacuum fluorescent 
displays. 

The inputs are designed to be compatible 
with TTL, DTL, NMOS, PMOS or CMOS out- 
put circuitry. 

There is an active pull-down circuit on each 
output so that display ghosting is minimized 
and no external components are required for 
most fluorescent display applications. 


FEATURES 

• Digit and/or segment drivers 

• Active output puii-down circuitry 

• High output breakdown voltage 

• Low supply voltage 

• Input compatible with all logic outputs 

APPLICATIONS 

• Digital clocks 

• Dashboard displays 

• Panel displays 


PIN CONFIGURATION 


N, F PACKAGE 

IN 1 [T 


Til 1 

W2 fT 


Tt) 0UT2 

IN3 fT 


Til OUT 3 

t<4 [T 


‘tbI 0UT4 



TT] OUTS 

IN 6 [T| 


TT] OUTS 

IN7 [T 


TFI OUT7 

1N8 [T 


TTl OUTS 

GNO [T 


'lol v+ 


TOP VIEW 


ORDER NUMBERS 

NE/SA594N NE/SA594F 


ABSOLUTE MAXIMUM RATINGS (at 25 °C unless otherwise noted) 


PARAMETER 

RATING 

UNIT 

Vcc 

Supply voltage 

45 

V 

Vqut 

Output voltage 

Vcc 


V|N 

Input voltage 

-0.3, -F20 

V 

•out 

Output current 

Each output 

50 

mA 


All outputs 

200 

mA 

Pd 

Power dissipation* 

(at 25“C) 

800 

mW 

Ta 

Operating temperature range 

NE 

Oto 70 

“C 


SA 

-40 to -1-85 

“C 

TsTG 

Storage temperature range 

-65 to -t- 150 

°c 

Tj 

Maximum junction temperature 

-165 


TsOLD 

Lead soldering temperature 
(10 seconds) 

300 

“C 


NOTE 



*Derate N (Plastic) Package above 38®C at 7.14 mW/ °C. 
Derate F (Ceramic) Package above 75“C at 10.8 mW/°C. 
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ADDRESSABLE RELAY DRIVER 


NE5090 


DESCRIPTION 

The NE/SE5090 addressable relay driver is a 
high current latched driver, similar in 
function to the 9934 address decoder. The 
device has 8 open collector Darlington 
power outputs, each capable of 150mA load 
current. The outputs are turned on or off by 
respectively loading a logic “1” or logic “0” 
into the device data input. The required out- 
put is defined by a 3 bit address. The device 
must be enabled by a CE input line which 
also serves the function of further address 
decoding. A common clear input, CLR, 
turns all outputs off when a logic “0” is 
applied. The device is packaged in a 16 pin 
plastic or CERDIP package. 


FEATURES 

• 8 high current outputs 

• Low-loading bus compatible inputs 

• Power-on clear ensures safe operation 

• Will operate in addressable or 
demultiplex mode 

• Allows random (addressed) data entry 

• Easily expandable 

• Pin compatible with 9334 


APPLICATIONS 

• Relay driver 

• Indicator lamp driver 

• Triac trigger 

• LED display digit driver 

• Stepper motor driver 


BLOCK DIAGRAM 



ABSOLUTE MAXIMUM RATINGS 

T;^ = 25 °C unless otherwise specified. 



PARAMETER 

RATING 

UNIT 

Vcc 

Supply voltage 

-0.5 to-»-7 

V 

V|N 

Input voltage 

-0.5 to-i- 15 

V 

Vqut 

Output voltage 

0 to - 1 - 30 

V 

Iqnd 

Ground current 

500 

mA 

•out 

Output current 

Each output 

200 

mA 

Pd 

Power dissipation^ 

1 

W 

Ambient temperature range 


"C 

Ta 

SE5090 

-55 to -i- 125 


Ta 

NE5090 

0 to - 1 - 70 


Tj 

Junction 

150 


^STG 

Storage 

-65to-i- 150 


"•"sold 

Lead soldering temperature 
(10 sec max) 

300 

"C 


PIN CONFIGURATION 


F, N PACKAGE 

*0 Cl 


iU Vcc 

A, [T 


lil CLR 

A2 [T 


IT) cl 

Qo \T 


13] D 

CE 


Uo, 

Oj [T 



03 [T 


iU 05 

GND [F 


U 


TOP VIEW 


ORDER NUMBERS 


NE5090N 



NE5090F 
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NE590/NE591 


DESCRIPTION 

The NE590/591 addressable peripheral 
drivers are high current latched drivers,, 
similar in function to the 9334 address de- 
coder. The device has 8 Darlington power 
outputs, each capable of 250mA load cur- 
rent. The outputs are turned on or off by 
respectively loading a logic high or logic 
low into the device data input. The required 
output is defined by a 3-bit address. The 
device must be enabled by a CE input line. 
A common clear input, CLR, turns all out- 
puts off when a logic low is applied. 

The NE590 has 8 open collector Darlington 
outputs which sink current to ground. The 
device is packaged in a 16-pin molded or 
cerdip package. 

The NE591 has 8 open emitter Darlington 
outputs which source current to an external 
load from a common collector line, Vs- This 
Vs line need not necessarily be the same as 
the 5 volt Vcc supply. The device is pack- 
aged in an 18-pin molded or cerdip pack- 
age. 


FEATURES 

• 8 high current outputs 

• Low-loading bus compatible inputs 

• Power-on clear ensures safe operation 

• NE590 will operate in addressable or 
demultiplex mode 

• Allows random (addressed) data entry 

• Easily expandable 

• NE590 is pin compatible with 9334 

APPLICATIONS 

• Relay driver 

• Indicator lamp driver 

• Triac trigger 

• LED display digit driver 

• Stepper motor driver 


PIN DESIGNATION 


PIN CONFIGURATION 


F,N PACKAGE 

Ao Cl 


jU ''cc 

A, [T 


Is] CLR 

*2 U 


'iJj CE 

Qo [T 

NE590 

jU D 

Qi [T 


m 0? 

02 Cl 


Ill Oe 

03 [T 


]o] O5 

GND [T 


H 04 


TOP VIEW 


ORDER NUMBERS 


NE590N,F 




F,N PACKAGE 

cs Cl 


JH ''cc 

Aq U 


TTI CLR 

At [T 


H] « 

A2 [H 


Is] D 

oo CE 

NE591 

in “7 

0, \v 


m Oft 

02 d 


H] Q 5 

U 


]]] 04 

GND Cl 


33 Vs 


TOP VIEW 


ORDER NUMBERS 


NE591N,F 

, 


590 

PIN NO. 

591 

PIN NO. 

SYMBOL 

NAME & FUNCTION 

1-3 

2-4 

A 0 -A 2 

A 3-bit binary address on these pins defines which of the 8 output latches is to 
receive the data. 

4-7, 

9-12 

5-8, 

11-14 

Q 0 -Q 7 

The 8 device outputs. The NE590 has open collector Darlington outputs. The 

NE591 has open emitter follower outputs. 

13 

15 

D 

The data input. When the chip is enabled, this data bit is transferred to the defined 
output such that; 

“1” turns output switch “ON” 

“0” turns output switch “OFF" 




Thus in logic terms, the NE590 inverts data to the relevant output. The NE591 
retains true data at the output. 

14 

16 

CE 

The chip enable. When this input is low, the output latches will accept data. When 

CE goes high, all outputs will retain their existing state, regardless of address or 
data input conditions. 

15 

17 

CLR 

The clear input. When CLR goes low all output switches are turned “OFF”. On the 

NE590, a high data input will override the clear function on the addressed latch. On 
the NE591, CLR low will override any other condition. 

- 

1 

CS 

The chip select input provides for an additional level of address decoding. 


10 

Vs 

The Vs line provides the power to all 8 output devices. It is connected to the 
collectors of all 8 output transistors. This pin may be connected to the Vcc or 
another supply. 
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DESCRIPTION 

The NE5044 is a programmable parallel in- 
put, serial output pulsewidth encoder. A 
multiplexed dual linear ramp technique is 
used to allow up to 7 inputs to be converted 
to a serial pulsewidth modulated signal with 
excellent linearity and minimal crosstalk. 
Fixed or variable frame rates can be used, 
externally controlled, for ease of demodula- 
tion. An onboard 5V regulator eliminates 
power supply sensitivities and provides up 
to 20mA current capability for driving exter- 
nal loads. 

FEATURES 

• 3 to 7 channels, externally selectable 

• Constant current dual linear ramp 
for linearity better than .3% 

• Internal voltage regulator for low drift 

• Wide supply range 4.5 - 16V 

• Fixed or variable frame rate set 
by external R*C 

• External control for channel gain 
or range 

• Versatile applications; exponential 
rates, mixing, dual rate, reversing etc. 

• Compatible with ali transmission 
mediums 


BLOCK DIAGRAM 


APPLICATIONS 

• Radio controiied aircraft, cars, 
boats, trains 

• industriai controHers 

• Remote controiied entertainment 
systems 

• Security systems 

• Instrumentation recorders/controls 

• Remote Analog/digital data 
transmission 

• Automotive sensor systems 

• Robotics 

• Telemetry 


PIN CONFIGURATION 

D,N PACKAGE 



11 sen. OUTPUT 


TOP VIEW 
ORDER NUMBERS 


NE5044D NE5044N 

ABSOLUTE MAXIMUM RATINGS^ 

PARAMETER 

RATING 

UNIT 

Vcc- Supply voltage 

17 

V 

Regulator ouput current 

-25 

mA 

Serial output peak current 

30 

mA 

Constant current generator 

-1 

mA 

Parallel inputs, range input 

0-Vreg 

V 

One shot input, frame generator input 

0-Vreg 

V 

Operating temperature 

-20 to -1-75 

=C 

Storage temperature 

-65to-H50 

®c 


NOTE 

1. T^ = 25° unleea otherwise stated. 
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NE5044 


DC ELECTRICAL CHARACTERISTICS Test conditions = 25°C, Vqq = lOV using Test Circuit A unless otherwise stated. 




NE 5044 


PARAMETER 

TEST CONDITIONS 

Min 

Typ 

Max 

UNIT 

POWER SUPPLY REQUIREMENTS (Note 1) 


■1 


■■ 


Power supply voltage range 





V 

Power supply current 

Excluding control pots and 

HI 

11 

IH 

mA 


serial output currents 



■■ 


VOLTAGE REGULATOR 


WM 




VreG Output voltage 



5.0 

5.5 

V 

Output current 

Vr > 4.5V 

Hi 


-20 

mA 

Line regulation 

7 < Vcc ^ 16 

■ 

.005 

0.2 

V/V 

MULTIPLEXER 



■■ 



Input current 

Vn = 2.5v 




nA 

Input voltage range 

Vn - VRange ^ -^SV 

1.5 

Hi 


V 

Crosstalk 



Hi 


AS 

OUTPUT PULSE 


HI 




Tp Position 

i^l * '^mux “ i.iioms 


1500 

1650 

AS 


Vn = -SVreg: VranGE = 2Vreg 





Position linearity error 



5 / 


AS 

Position tempco 

0'’C < Ta < 70°C. 


.15 



Position PSR 

6V < Vcc ^ 16V 

■ 

.5 

1 

as/ V 

To Width 

RqCo = 300as 

240 

285 

330 

AS 

Saturation voltage 

Iq = 25mA 


.6 

1 

V 

1^1 Leakage current 



.05 

50 

mA 

Range input voltage 

R| = 50kQ 

.75 



V 


R| = 25kQ 

1.00 



V 

Frame time (Fixed) 

RpCp = 30ms 

17 

20 

23 

ms 

Inhibit threshold 





.4 

V 


NOTE 

1. At supply voltages exceeding 12V, a current limiting resistor of 20 to 50Q in series with V^c is recommended. 



OUTPUT PULSE WIDTH (Tn) 
vs INPUT VOLTAGE (Vn) 



1 

1 

n 

1 

■ 

■ 


rn 

ange *” -1' 

L .. 

Vr 

> 


ge = -ZSVi 

■ 

1 

H 

m 

m 

■ 

1 


2.0 2.5 3.0 3.5 

Vn (VOLTS) -► 


FRAME TIME (Tp) vs Rp 


OUTPUT ONESHOT TIME (Tq) vs Rq 



100 200 300 400 

rf {km -► 
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PROGRAMMABLE SEVEN CHANNEL RC ENCODER NE5044 



NOTE 

1. At supply voltages exceeding 12V, a current limiting resistor of 20 to 50fi in series with Vqq is recommended 
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SEVEN CHANNEL RC DECODER 


NE5045 


DESCRIPTION 

The NE5045 is a serial input, parallel output, 
decoder intended for applications in pulse 
width or pulse position modulation systems. 
The serial input pulse, either positive or neg- 
ative, is shaped and amplified before being 
fed to the counter /decoder. An integrating 
type sync, separator detects pulses greater 
than Tyy = Rs^s- The amplified input pulse 
triggers an internal one-shot (minimum 
pulse) which in turn clocks the counter-de- 
coder, thereby enhancing system noise re- 
jection. A missing pulse detector resets the 
decoder during the sync, pause. An internal 
voltage regulator supplies power for the 
radio receiver providing excellent isolation 
from the power supply as well as the decod- 
er logic. 


APPLICATIONS 

• Radio controlled aircraft, cars, 
boats, trains 

• Industrial controllers 

• Remote controlled entertainment 
systems 

• Security systems 

• Instrumentation recorders/controls 

• Remote Analog /digital data 
transmission 

• Automotive sensor systems 

• Robotics 

• Telemetry 


PIN CONFIGURATION 
D,N PACKAGE 



12 NEG. MPUT 


10 1 MN. PULSE R/C 


9 SYNC. PULSE R/C 


ORDER NUMBERS 

NE5045N NE5045D 


• Decodes up to 7 channels 

• High gain input amplifier 

• Externally set sync, pause and 
minimum pulse 

• Wide supply voltage range, 3.6V-8V. 

• Positive or negative pulse inputs 

• Noise and flutter rejection 

• Outputs reset to zero without inputs 

• Compatible with all transmission 
mediums 


ABSOLUTE MAXIMUM RATINGS^ 


PARAMETER 

RATING 

UNIT 

Vcc> Supply voltage 

10 

V 

Regulator output current 

-25 

mA 

Decoded output current 

±5 

mA 

Pause input voltage 

0 to Vr 

V 

Input amplifier voltage 

0 to Vr 

V 

Operating temperature 

-20 to -t-75 

°C 

Storage temperature 

^65 to -1-150 

°C 


NOTE 

1. = 25°C unless otherwise stated 


QC 

< 

LU 

Z 


BLOCK DIAGRAM 
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SEVEN CHANNEL RC DECODER 


BjgnotiGS 


NE5045 


cc 

< 

LU 
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DC ELECTRICAL CHARACTERISTICS Standard conditions: (Ta = 25®C, Vqc = 5.0V unless otherwise stated), 

using Test Circuit # 1 


NE5045 

TEST CONDITIONS “T7 [—I 

Min Typ 


PARAMETER 

TEST CONDITIONS 

POWER SUPPLY REQUIREMENTS 

Power supply voltage range 

Power supply current 

i 

Test circuit # 1 

Excluding input bias current 

VOLTAGE REGULATOR 

Output voltage 

Vp Output current 

Line regulation 

Voltage drop 

Vp > 3.7V 

Vcc = 6V to 8V 

Vcc ~ 4V, Ip = — 10mA 

INPUT AMPLIFIER 

Input bias current 

Input voltage range 

Open loop gain 

Feedback current 

Detection threshold 

Ts Sync, pause time 

Tm Minimum pulse time 

Test circuit #1, AV12 & 13 

Rg Cg = 6.0ms 

Rpp Cffi “ SOO/xs 

OUTPUTS-ALL CHANNELS 

VOL 

Vqh 

•sink = Ini A 
•source = 2mA 


vql v8 sink current 
AND Vqh vs source CURRENT 



MINIMUM PULSE TIME, 
Tm vs Rm, Cm 




SYNC. PAUSETIME, 
Tg vs RgCg 
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NE544 


DESCRIPTION 

The NE544 is a servo amplifier and pulse- 
width demodulator with internal motor drive 
transistors. It is designed for remote control 
applications in digital proportional systems 
but can be used in many other closed loop 
position control applications. It incorpor- 
ates a linear one shot for improved position- 
al accuracy and outputs for external pnp 
motor drive transistors. 


FEATURES 

• SOOmA load current capability 

• Bidirectional bridge output with singie 
power supply 

• Low standby power drain 

• Adjustable deadband and trigger thresh- 
olds 

• High linearity, 0.5% maximum error 

• Output drive for external PNP transistors 
(optional) 

• Wide supply voltage range 

APPLICATIONS 

• Miniature position Servo 

• Robotics 

• Control devices 

• Remote positioning 


PIN CONFIGURATIONS 


N PACKAGE 


Timing CapAcItor [ ^ 


'u| Positloii FMdback 

Timing Rnattlor | 2 


T?! Output (B) 

Rngulator Output | 3 


T?] PNP Drive (B) 

Input 1 4 


Til V+ 

Ground Ifs 


Tol PNP Drlvp (A) 

Pul** Stretcher [ 6 


9 1 Output (A) 

Deadband f 


8 1 Triggar Thrashold 


TOP VIEW 


ORDER NUMBER 


NE544N 



ABSOLUTE MAXIMUM RATINGS Ta = 25°C unless otherwise specified. 



BLOCK DIAGRAM 
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NE544 


EQUIVALENT CIRCUIT SCHEMATIC 



CO 

o 

© 

DC ELECTRICAL CHARACTERISTICS Ta = 25°C, Vs = 4.8V unless otherwise specified. ^ 



PARAMETER 


TEST CONDITIONS 

LIMITS 

UNIT 



Min 

Typ 

Max 




'^cc 

Supply voltage 



3.2 

4.8 

6 

V 

'cc 

Supply current 

Pin 11 

Quiescent 

4.2 

5.5 

10 

mA 

I 

1- 

> 

Input threshold 

Pin 4 





V 


On 




1.5 




Off 




1.4 



Z|N 

Input resistance 

Pin 4 



18 


kI2 


Output voltage 






V 

-I I 

o o 
> > 

Low 

High 


Pin 9 or 13, 1 1_ = 400mA 

, 

0.3 

3.9 



Vreg 

Regulated voltage 

Pin 3 


2.1 

2.5 

2.9 

V 

-iVREG 

Regulation 

Pin 3 

3.9V < Vcc ^ 6V 


10 


mV/V 


Minimum dead band 

Pin 7 

Rdb = 0 


1 


^s 


One shot temperature coefficient 



.01 


%/°C 


Standby output voltage 


Pin 9 and 13 


2.5 


V 


PNP drive current 


Pin 10 and 12 


20 


mA 
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TYPICAL PERFORMANCE CHARACTERISTICS 
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DESCRIPTION 

The NE5520 is a signal conditioning cir- 
cuit for use with Linear Variable Differen- 
tial Transformers (LVDT). The chip includes 
a low distortion amplitude stable sine 
wave oscillator with programmable fre- 
quency to drive the primary of the LVDT; a 
synchronous demodulator to convert the 
LVDT output amplitude and phase to posi- 
tion information; and an output amp to 
provide gain and filtering. 


FEATURES 

• Oscillator frequency: 1kHz to 20kHz 

• Low distortion 

• Capable of ratiometric operation 

• Single supply operation 5V to 20V or 
dual supply ± 2.5V to ± 10V 

• Low power consumption 

APPLICATIONS 

• LVDT signal conditioning 

• RVOT signal conditioning 


PIN CONFIGURATION 

D\F PACKAGE 


AMP OUT □_ 
+ IN [T 
-IN (T 
LVDT IN |T 
DEMOD OUT (T 
SYNC [T 
gndIT 
N.C.IT 


^+V 

m ct 

141 Vref 
13] FEEDBACK 

i|]osc 

^ OSC 
10l Vbef/2 
T|n.c. 


N PACKAGE 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

Supply voltage 

Split supply voltage 

Operating temperature range 
Storage temperature range 

Power Dissipation (Note 1) 

-1-20 

±10 

0 to -F 70 
— 65 to -F 165 

840 
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OPERATIONAL TRANSCONDUCTANCE AMPLIFIERS LM1 3600/1 3600A 


DESCRIPTION 

The LM 13600 series consists of two current 
controlled transconductance amplifiers 
each with differential inputs and a push pull 
output. The two amplifiers share common 
supplies but otherwise operate indepen- 
dently. Linearizing diodes are provided at 
the inputs to reduce distortion and allow 
higher input levels. The result is a 10 dB 
signal-to-noise improvement referenced to 
0.5 percent THD. Controlled impedance 
buffers are provided which are specifically 
designed to complement the dynamic range 
of the amplifiers. 


FEATURES 

• gm adjustable over 6 decades 

• Excellent gm linearity 

• Excellent matching between amplifiers 

• Linearizing diodes 

• Controlled impedance buffers 

• High output signal to noise ratio 

• Wide supply range ± 2V to ± 22V. 

APPLICATIONS 

• Current controlled amplifiers 

• Current controlled impedances 

• Current controlled filters 

• Current controlled oscillators 

• Multiplexers 

• Timers 

• Sample and hold circuits 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Supply voltage 1 

LM 13600 

36 Vqc or ± 18 

V 

LM13600A 

44 Vf)Q or ± 22 

V 

Power dissipation^ T^ = 25® C 

LM13600N, LM13600AN 

570 

mW 

Differential input voltage 

±5 

V 

Diode bias current (![)) 

2 

mA 

Amplifier bias current (Iabc) 

2 

mA 

Output short circuit duration 

Indefinite 


Buffer output current^ 

20 

mA 

Operating temperature range 

LM13600N, LM13600AN 

0®C to -t-70 

®C 

DC input voltage 

+Vs to -Vs 


Storage temperature range 

-65®Cto +150 

»c 

Lead temperature (Soldering, 10 Seconds) 

300 

®C 



PIN DESCRIPTION 


D,N PACKAGE 

lABCa [T 


31] 'ABCb 

Da [T 


^ Db 

+INa [T 


14] +INb 

-INaU; 


]3] -INb 

''Oa [T 


]I]vOb 

v-U 


TT]v+ 

INbuFFER a 


333 INBUFFERb 

''ObUFFER a 


''OBUFFERb 


TOP VIEW 


ORDER NUMBERS 

LM13600N LM13600D 

LM136(X)AN 


NOTE 

See Signetics NE5517 for typical circuit applications 
information. 


BLOCK DIAGRAM 



3636 


® IC MASTER 1984 






LINEAR LSI DIVISION 

OPERATIONAL TRANSCONDUCTANCE AMPLIFIERS 


signotics 

LM1 3600/1 3600A 


ELECTRICAL CHARACTERISTICS 


PARAMETER 

TEST CONDITIONS 

LM136(X} 

LM13600A 

UNIT 

CB 

Typ 

Max 

Min 

Typ 

Max 

Input offset voltage (Vqs) 



0.4 

5 


0.4 

2 

mV 


Over specified temperature range 






5 

mV 


iABC 5 mA 

IHi 

0.3 

5 

■ 

KEI 

2 

mV 

AVoS^^T 

Over temperature 


7 



7 


/tV/“C 

Vqs including diodes 

Diode Bias Current (Iq) = 500 tiA 


0.5 

5 



2 

mV 

Input offset change 

5 nA< IabC — 500 fiA 


0.1 



0.1 

3 

mV 

Input offset current 



0.1 

0.6 


0.1 

0.6 

mA 

AIqs^AT 

Over temperature 


0.001 



0.001 


tiAI°C 

Input bias current 



0.4 

5 


0.4 

5 

mA 


Over temperature range 



8 


1 

7 

HA 

Alg/AT 

Over temperature 


0.01 



0.01 


/lAZ-C 

r~wiTraiu 









Transconductance (gm) 


6700 

9600 

13000 

7700 

9600 

12000 

Mmho 


Over temperature range 

5400 



4000 



/imho 

gm tracking 



0.3 



0.3 


dB 

Peak output current 

RL = 0, IaBC = 5mA 


5 


3 

5 

7 

nA 


RL = 0, IaBC ~ 500 fiA 

350 

500 

650 

350 

500 

650 

nA 


RL= 0, Over temp range 

300 



300 



HA 

Peak output voltage 









positive 

RL = oo, 5 /lA < IaBC — 500 fiA 

+ 12 

+ 14.2 


+ 12 




negative 

RL = 00, 5 jiA < IaBC — 500 fiA 

-12 

-14.4 


-12 



wM 

Supply current 

■abC ~ 500 fiA, Both channels 


2.6 

4 


2.6 

4 

mA 

Vqs sensitivity 





||||H 




positive 

AVqs/A V+ 


20 

150 


20 

150 

/tV/V 

negative 

AVqs/A V- 


20 

150 


20 

150 

/iV/V 

CMRR 


80 

110 


80 

110 


dB 

Common mode range 


±12 

±13.5 


± 12 

± 13.5 


V 

Crosstalk 

Referred to input5 

20 Hz < f < 20 KHz 


100 



100 


dB 

Oiff. input current 

IabC “ 0, Input = ±4V 


0.02 

100 


0.02 

10 

nA 

Leakage current 

IabC “ 0 (Refer to test circuit) 


0.2 

100 


0.2 

5 

nA 

Input resistance 


10 

26 


10 

26 


KQ 

Open loop bandwith 



2 



2 


MHz 

Slew rate 

Unity gain compensated 


50 



50 


V//iSec 

Buff, input current 

5 


0.4 

5 


0.4 

5 

nA 

Peak buffer output voltage 

5 

10 



10 



V 



NOTES 

1 . For Miections to a supply voltage above ±22V, contact factory. 

2 . For operating at high temperatures, the device must be derated based on a 150°C 
maximum junction temperature and a thermal resistance of 1 75 ° C / W which applies for 
the device soldered in a printed circuit board, operating in still air, 

3. Buffer output current should be limited so as to not exceed package dissipation. 

4. These specifications apply for V 3 = ± 15V, = 25'’C, amplifier bias current (I/^bc^ ~ 

SOOfiA, pins 2 and 15 open unless otherwise specified. The inputs to the buffers are 
grounded and outputs are open. 

5. These specifications apply for V 35 = ± 15V, 1/\bq = 500 /lA, RqiJT” 5KQ connected 
from the buffer output to —Vg and the input of the buffer is connected to the 
transconductance ampHfier output. 
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sjgnDtics 

DUAL HIGH PERFORMANCE OPERATIONAL AMPLIFIER NE/SE5512 



FEATURES 

• Low input bias < ± 3nA 

• Low input offset current < ± 3nA 

• Low input offset voitage < ImV 

• Low Vqs temperature drift 4 mV/®C 

• Low input bias temperature drift 
30pA/®C 

• Low input voitage noise 25nV/ \/H 2 
9 Low suppiy current 1.5mA/amp 

• High siew rate I.OV/ms 

• High CMRR lOOdB 

• High input impedance 100MQ 
9 High PSRR 1 10dB 

• High differential input voitage limit 

• No cross-over distortion 

• Indefinite output short circuit 
protection 

9 internally compensated for unity gain 


ABSOLUTE MAXIMUM RATINGS 


Parameter 

Rating 

Unit 

Vcc 

Supply Voltage 

± 16 

V 

Vd 

Power dissipation 

500 

mW 

Ta 

Operating temperature range 




NE5512 

Oto 70 

»c 


SE5512 

-55 to -1-125 

*C 

tstg 

Storage temperature range 

-65 to -1-150 

®C 

tsold 

Lead temperature soldering 

300 

“C 


DESCRIPTION 

The 5512 series of high performance oper- 
ational amplifier provides very good input 
characteristics. These amplifiers feature 
low input bias and voltage characteristics 
such as a 108 op amp with improved CMRR 
and a high differential input voltage limit 
achieved through the use of a bias cancella- 
tion and PNP input circuits with collector to 
emitter clamping. The output characteristics 
are like those of a 74 1 op amp with improved 
slew rate and drive capability yet have low 
supply quiescent current. 

APPLICATIONS 

• AC amplifiers 

• RC active filters 

• Transducer amplifiers 

• DC gain block 

• Battery operation 

• Instrumentation amplifiers 


PIN CONFIGURATIONS 

FE,N PACKAGE 


OUTPUT 2 
-INPUT 1 
-UNPUT 1 
V- 

TOP VIEW 

ORDER NUMBERS 

NE/SE5512FE NE/SE5512N 


+ INPUT 1 
V- 

-I- INPUT 2 
-INPUT 2 


NE5512D 


D PACKAGE 



-INPUT 1 
w OUTPUT 1 
V + 

rn OUTPUT 2 


Cl 

d 

[I 

Cl 






[ 8 I V+ 
rn OUTPUT 2 
INPUT 2 
m ■MNPUT 2 




EQUIVALENT SCHEMATIC 
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DUAL HIGH PERFORMANCE OPERATIONAL AMPLIFIER 


signotics 


NE/SE5512 


ELECTRICAL PERFORMANCE CHARACTERISTICS Vcc= ± 15V, F.R = -55“C to + 125“C (SE), o*C to +70”C(NE) 


SE5512 








PARAMETER 

! 

TEST CONDITIONS 

Input offset voltage 

Rg = 1000 

Ta= +25X 
Ta=F.R. 

Over Temp. 

Input offset current 

Rs=100k0 

Ta= +25^C 
Ta=F.R. 

Over Temp. 

Input bias current 

Rs= lOOkfi 

T= +25°C 
Ta=F.R. 

Over Temp. 

Input resistance 
differential 

Ta=25°C 



Input common 
mode range 


Input common-mode 
rejection ratio 


Avol Large-signal 
GAIN voltage gain 


S.R. Slew rate 


Small-signal 
GBW unity gain 
bandwidth 


Phase margin 


Output voltage 
swing 


Output voltage 
swing 


Power supply 
current 


Ta=25°C 

Ta=F.R. 


Vcc= ±15V 
V,N= ± 13.5V (RM) 
Ta=25°C 
V,N= ±13V (F.R.) 
Ta=F.R. 


RL = 2kn Ta= 25°C 
Vo= ±10V Ta=F.R. 


T. = 25°C 




Amplifier to 
amplifier coupling 


Total harmonic 
distortion 


RL=2kfi 
Ta = 25»C 
Ta=F.R. 


Rl = 600Q* 
Ta = 25 °C 
Ta=F.R. 


Rl= Open 
Ta = 25"C 
Ta=F.R. 


f=1kHz to 20kHz 
Ja = 25“C 


f= 10kHz 
Ta = 25‘'C 


V|Nn 

Input noise 
voltage 

f=1kHz 

Ta=25“C 

I|Nn 

Input noise 
current 

f=1kHz 

Ta = 25“C 

Isc 

Short circuit 

±15V Ta=25°C 



For operation at elevated temperature, N package must be derated based on a thermal resistance of 120°/W junction to ambient. Thermal resistance of the FE package is 125°A/V. 
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QUAD HIGH PERFORMANCE OP AMP 


NE/SE5514 


DESCRIPTION 

The NE/SE5514 family of Quad Operational 
Amplifiers sets new standards in Bipolar 
Quad Amplifier Performance. The amplifiers 
feature low input bias current and low offset 
voltages. Pin-out is identical to 
LM324/LM348 which facilitates direct 
product substitution for improved system 
performance. Output characteristics are 
similar to a mA 741 with improved slew and 
drive capability. 


FEATURES 

• Low input bias current: < ± 3nA 

• Low input offset current: < ± 3nA 

• Low input offset voitage: <1mV 

• Low suppiy current: I.SmA/Amp 

• 1 V//isec slew rate 

• High input impedance: lOOMfl 

• High common mode impedance: 10GQ 

• internai compensation for unity gain 

APPLICATIONS 

• AC ampiifiers 

• RC active fiiters 

• Transducer ampiifiers 

• DC gain block 

• Instrumentation amplifier 


PIN CONFIGURATION 


F.N PACKAGE 



pin -INPUT 3 
FI OUTPUT 3 


TOP VIEW 

ORDER NUMBERS 

NE5514F, N SE5514F. N 

PACKAGE 



ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Vcc 

Supply voltage 

±16 

V 

VdIFF 

Differential input voitage 

32 

V 

V|N 

Input voltage 

Oto 32 

V 


Output short to ground 

Continuous 


TS 

Storage temperature range 

-6S to + ISO 

“C 

tsold 

Lead soldering temperature 

300 

«c 

Ta 

Operating temperature range 




NESS 14 

Oto 70 

“C 


SESS14 

-SS to +12S 

«c 


OUTPUT 1 [T 
- INPUT 1 [T 
+ INPUT 1 [T 
V+ [T 
NC [T 
+ INPUT 2 [T 
-INPUT 2 [T 
OUTPUT 2 [T 



i|] OUTPUT 4 
i|] -INPUT 4 
13 + INPUT 4 
13) V- 
iD NC 
]l] + INPUT 3 
]3 -INPUT 3 
TJ OUTPUT 3 


TOP VIEW 


ORDER NUMBER 
NE5514D1 


NOTE: 

EQUIVALENT SCHEMATIC 1 . Supplied only in large so (Small Outline) package. 
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sjOnotics 


NE/SE55U 


ELECTRICAL CHARACTERISTICS Vcc= ±15V, f.r.= -55"C(SE)0“Cto70*C(NE) 


1 ^ 1 

1 PARAMETER | 

Vqs 

Input offset voltage 



•os 

Input offset current 

^•os 


•b 

Input bias current 

AIb 


R|N 

Input resistance differential 

VcM 

Input common mode range 

CMRR 

Input common-mode 

r0j0QtiQn ra+io 

A VOL 
GAIN 

Large-signal voltage gain 

S.R. 

Slew rate 

GBW 

Small-signal unity gain 
bandwidth 1 


Phase margin 

VoUT 

Output voltage swing 

Vqut 

Output voltage swing 

m 

Power supply current 

PSRR 

Power supply rejection ratio 

A A 

Amplifier to amplifier coupling 

HD 

Total harmonic distortion 

V|NN 

Input-noise voltage 


Short Circuit 


TEST CONDITIONS 


Rs=100a, Ta= +25‘’C, 
T;,= F.R. 

Over temp. 


Rs=100kQ, Ta= +25'C 
Ta=F.R. 

Over temp. 


Rs=100kn, Ta= +25'’C, 
Ta=F.R. 

Over temp. 


NE5514 


Min Typ Max Min Typ Max 



f= 10kHz, Ta=25'’C, 
Vo=7VRMS 


f=1kHz, Ta=25'C 


C 


•For operation at elevated temperature, N package must be derated based on a thermal resistance of 95°C/W junction to ambient. 
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DUAL OPERATIONAL TRANSCONDUCTANCE AMPLIFIER NE5517/5517A 


OC 

< 

U1 

z 


DESCRIPTION 

The NE5517 contains two current controlled 
transconductance amplifiers, each with a 
differential input and push-pull output. The 
NESS 17 offers significant design and perfor- 
mance advantages over similar devices for 
all types of programmable gain applications. 
Constant impedance buffers are provided 
which effectively eliminate changes in out- 
put offset voltage as the amplifier bias cur- 
rent is varied. Circuit performance is en- 
hanced through the use of linearizing diodes 
at the inputs which enable a 10 dB signal to 
noise improvement referenced to .S percent 
THD. The NESS 17 is suited for a wide variety 
of industrial and consumer applications and 
is recommended as the preferred circuit 
in the Dolby* HX (Headroom Extension) 
system. 

ABSOLUTE MAXIMUM RATINGS 


FEATURES 

• Constant impedance buffers 

• of buffer is constant with 
amplifier IbiaS change 

• Pin compatible with LMISBOO 

• Excellent matching between amplifiers 

• Linearizing diodes 

• High output signai-to-noise ratio 

APPLICATIONS 

• Multiplexers 

• Timers 

• Electronic music synthesizers 

• Dolby* HX Systems 

• Current-controlled amplifiers, filters 

• Current-controlled osciii^ors, 
impedances 

NOTE 

‘Dolby is a registered trademark of Dolby Laboratories 
kic., San Francisco, Calif. 


PARAMETER 

RATING 

UNIT 

Supply Voltage^ 



NESS 17 

36 Vqc O'" ± 18 

V 

NESS17A 

44 Vqc or ± 22 

V 

Power Dissipation^ T^ = 2S®C 


NESS17N, NESS17AN 

S70 

mW 

Differential Input Voltage 

±S 

V 

Diode Bias Current (Iq) 

2 

mA 

Amplifier Bias Current (Iabc) 

2 

mA 

Output Short Circuit Duration 

Indefinite 


Buffer Output Current® 

20 

mA 

Operating Temperature Range 



NESS17N. NESS 1 TAN 

0“Cto+70 

«c 

DC Input Voltage 

+Vs to —Vs 


Storage Temperature Range 

-65‘‘Cto -I- 150 

“C 

Lead Temperature (Soldering. 10 Seconds) 

300 

“C 


PIN CONFIGURATION 


D,N PACKAGE 

iabc.[T 


JI] 'ABCb 

Oa [T 


jU Db 

+“*a[I 


'tT| +INb 

-Wa[T 


HI -INb 

''OaCE 


Hvob 

V- [T 


TTI v+ 

"^BUFFER a [T 


^ INbuFFER b 

'^ObuFFER a [T 


3 ''ObuFFER b 


TOP VIEW 


ORDER NUMBERS 

NE5517N NE5517D NE5517AN 


CIRCUIT SCHEMATIC 


V+ 



e 
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DUAL OPERATIONAL TRANSCONDUCTANCE AMPLIFIER 


SigilDtiES 


NE5517/55i7A 


ELECTRICAL CHARACTERISTICS4 


NE5517A 


PARAMETER 


Input offset voltage (Vqs) 


Vqs including diodes 


Input offset change 


Input offset current 


Input bias current 


AIr/AT 


Forward 

Transconductance (gm) 


gm tracking 


Peak output current 


Peak output voltage 
Positive 
Negative 


Supply current 


Vqs sensitivity 
Positive 
Negative 


Diff. input current 


Leakage current 


Input resistance 


Open loop bandwidth 


Slew rate 


Buff, input current 


Peak buffer output voltage 


A V 0 E of buffer 


TEST CONDITIONS 


Over temperature range 

Iabc 5mA 


Avg. TC of input offset 
voltage 


Diode bias current (Iq) = SOOiiA 


5fiA < Iabc — sooaA 


Avg. TC of input offset 
current 


Over temperature range 


Avg. TC of input current 


Over temperature range 


RL = 0, Iabc = ^aA 
RL = 0, Iabc ~ soojua 
RL = 0. 


RL = oo, 5ftA < Iabc — SOO^A 
RL = oo, 5^lA < Iabc — soo^a 


Iabc ~ SOOmA, both channels 


A Vos /A V+ 
A Vos/A V- 



Referred to input^ , 
20Hz < f < 20 kH 2 


Iabc “ o- input = ±4V 


Iabc ~ O (Refer to test circuit) 



6 Refer to Buffer Vbe test circuit 



1 . For selections to a supply voltage above ± 22V, contact factory. 

2. For operating at high temperatures, the device must be'derated based on a 150°C 
maximum junction temperature and a thermal resistance of 175° C/ W which applies for 
the device soldered in a printed circuit board, operating in still air. 

3. Buffer output current should be limited so as to not exceed package dissipation. 

4. These specifications apply for V 3 = ± ISV, = 25°C, amplifler bias current (Ia 3 q) = 
SOO/iA, pins 2 and 15 open unless otherwise specified. The inputs to the buffers are 


grounded and outputs Sre open. 

5. These specifications apply for V 5 = ± 15V. l^gQ = 500fiA, RqUT ~ connected 
from the buffer output to — Vg and the input of the buffer is connected to the 
transconductance amplifier output. 

6. Vs= ± 15, Rout= 5*^^ connected from Buffer output to - Vg and 5jiA < Iabc - 
500/iA. 
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INTERNALLY COMPENSATED DUAL LOW NOISE OP AMP NE/SE5532I5532A 


DESCRIPTION 

The 5532 is a dual high-performance low 
noise operational amplifier. Compared to 
most of the standard operational amplifiers, 
such as the 1458, it shows better noise per- 
formance, improved output drive capability 
and considerably higher small-signal and 
power bandwidths. 

This makes the device especially suitable 
for application in high quality and profes- 
sional audio equipment, instrumentation 
and control circuits, and telephone chan- 
nel amplifiers. The op amp is internally 
compensated for gains equal to one. If 
very low noise is of prime importance, it is 
recommended that the 5532A version be 
used which has guaranteed noise voltage 
specifications. 


FEATURES 

• Small-signal bandwidth: 10MHz 

• Output drive capability: 60012, 10V 
(rms) 

• Input noise voltage: 5nV/>/Hz (typical) 

• DC voltage gain: 50000 

• AC voltage gain: 2200 at 10kHz 

• Power bandwidth: 140kHz 

• Slew-rate: 9V//xs 

• Large supply voltage range: ±3 to 
±20V 


PIN CONFIGURATION 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER 

RATING 

UNIT 

Vs 

Supply voltage 

±22 

V 

V|N 

Input voltage 

±V supply 

V 

VdIFF 

Differential input voltage ^ 

±.5 

V 

Ta 

Operating temperature range 

0 to 70 

»c 

TsTG 

Storage temperature 

-65 to +150 

oc 

Tj 

Junction temperature 

150 

°c 

Pd 

Power dissipation 




5532FE 

1000 



Lead temperature (soldering, 10 sec) 

— — i 

300 

■■ 


NOTES: 

1 . Diodes protect the inputs aoainst over-voltage. Therefore, unless current-limiting resis- 
tors are used, large currents will (low if the differential input voltage exceeds 0.6V. 
Maximum current should be limited to ± 10mA. 

2. Thermal resintance of the FE package is 125°C/W. 


EQUIVALENT SCHEMATIC (EACH AMPLIFIER) 
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INTERNALLY COMPENSATED DUAL LOW NOISE OP AMP 


SHplitiCS 

NE/SE5532/5532A 


DC ELECTRICAL CHARACTERISTICS Ta = 25‘“C, Vs= ± 15V unless otherwise specified.^’^ 


PARAMETER 

TEST CONDITIONS 

SE5532/55232A 

NE5532/5532A 

UNIT 

Min 

Typ 

Max 

Min 

Typ 

Max 

Vos 

Offset voltage 



0.5 

2 


0.5 

4 

mV 



Over temperature 



3 



5 

mV 

aVqs/at 




5 



5 


ftV/X 

•os 

Offset current 

• 



100 

mu 

10 


nA 


Over temperature 



200 




nA 

AIqqIAJ 




200 



200 

■n 

pA/X 

•b 

Input current 



200 

400 

■■ 

200 

800 

nA 


Over temperature 



700 



1000 

nA 

Alg/AT 




5 



5 


mA/°C 


Supply current 


■mi 



m 

8 

16 

mA 

mm 


Over temperature 



13 




mA 

VcM 

Common mode input range 


±12 

±13 


±12 

±13 


V 

CMRR 

Common mode rejection ratio 


80 

100 


70 

100 


dB 

PSRR 

Power supply rejection ratio 



10 

5b 


1b 

100 

AtV/V 

Avol 

Large signal voltage gain 

Rl >2kQ, Vo= ±10V 




25 

Ido 


V/mV 



Over temperature 




15 



V/mV 



RL>600n, Vo= ±10V 




15 

50 


V/mV 



Over temperature 


niiiim 


10 


IIH 

V/mV 

Vqut 

Output swing 

Rl>600R 




±12 

±13 


V 



Over temperature 




±10 

±12 


V 



RL>600fi, Vs= ±18V 

±15 

±16 


V 






Over temperature 




±12 

±14 


V 



RL>2kQ over temp. 

±12 

±13 


±10 

±13 


V 

•^IN 

Input resistance 


30 

300 


30 

300 


kfi 

•sc 

Output short circuit current 


10 

38 

60 


38 

60 

mA 


NOTES 

1. For NE5632. NE5532A, T^jn = O'C, 2. For SE5532/5532A. = -55'C, T^gx = +125°C. 

AC ELECTRICAL CHARACTERISTICS Ta = 25°C, Vs = ± 15V unless otherwise specified. 


PARAMETER 

TEST CONDITIONS 

NE/SE5532/5532A 

UNIT 


Typ 

Max 

Rout Output resistance 

Av = 30dB Closed loop 
f = 10kHz, Rl = 6O0Q 

■ 

jj^m 


12 

Overshoot 

Voltage follower 

V|N = lOOmV p-p 

Cl = lOOpF Rl = 600fl 


10 


% 

Gain 

f = 10kHz 


2.2 


V/mV 

Gain bandwidth product 

Cl = lOOpF Rl = 600t2 


10 


MHz 

Slew rate 



9 


V/jits 

Power bandwidth 

VoUT = ± 10V 

VOUT = ± 14V, Rl = 60012, 

Vcc = ± 18V 


140 

100 


kHz 

kHz 


ELECTRICAL CHARACTERISTICS Ta = 25°C, Vs = ± 15V unless otherwise specified. 


PARAMETER 

TEST CONDITIONS 

NE/SE5532 

NE/SE5532A 

UNIT 

Min 

Typ 

Max 


Typ 

Max 


Input noise voltage 

fo = 3Wz 

mH 

8 


imi 

8 

12 

nV/vfiz 


Iq = 1kHz 

■ 

5 


■ 

5 

6 

nV/vfiz 

Input noise current 

fo = 30Hz 







l!HI!!ll 


fo = 1kHz 

n 



m 




Channel separation 

f = IkHz, RS = 5kl2 


110 



110 


dB 
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SINGLE AND DUAL LOW NOISE OP AMP NE5533/5533A / NE/SE5534/5534A 


DESCRIPTION 


FEATURES 


PIN CONFIGURATIONS 



The 5533/5534 are dual and single high- 
performance low noise operational amplifi- 
ers. Compared to other operational amplifi- 
ers, such as TL083, they show better noise 
performance, improved output drive capa- 
bility and considerably higher small-signal 
and power bahdwidths. 

This makes the devices especially suitable 
for application in high quality and profes- 
sional audio equipment, in instrumentation 
and control circuits and telephone channel 
amplifiers. The op amps are internally com- 
pensated for gain equal to, or higher than, 
three. The frequency response can be op- 
timized with an external compensation ca- 
pacitor for various applications (unity gain 
amplifier, capacitive load, slew-rate, low 
overshoot, etc.) If very low noise is of prime 
importance, it is recommended that the 
5533A/5534A version be used which has 
guaranteed noise specifications. 


• Small-signal bandwidth: 10MHz 

• Output drive capability: 6000, 10V (rms) 
at Vs = ±18V 

• input noise voltage: 4nV/ 

• DC voltage gain: 100000 

• AC voltage gain: 6000 at 10kHz 

• Power bandwidth: 200kHz 

• Siew-rate: 13V//ZS 

• Large supply voltage range: ±3 to ±20V 


D,FE,N PACKAGE 


BALANCE 


INVERTING I 
INPUT I 




COMPENSATION 

pH v+ 

OUTPUT 
I s I COMPENSATION 


TOP VIEW 


ORDER NUMBERS 

NE/SE5534N, FE NE/SE5534AN, FE 
NE5534D 


N PACKAGE 



ORDER NUMBERS 

NE5533N 

NE5533AN 


BALANCE I 

COMPENSATION A 
COMPENSATION 
A 

OUTPUT 

A 

V+ 

OUTPUT 

B 

COMPENSATION 

B 

BALANCE/ 
COMPENSATION B 


EQUIVALENT SCHEMATIC 
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signiiriGs 

NE5533/5533A / NE/S^5534/5534A 


AC ELECTRICAL CHARACTERISTICS Ta = 25°C, Vs = ±15V unless otherwise specified. 


PARAMETER 

TEST CONDITIONS 

SE5534/5534A 

NE5533/5533A 

5534/5534A 

UNIT 

Min 

Typ 

Max 

Min 

Typ 

Max 

Rout Output resistance 

Av = 30dB closed loop 

■ 


■ 

■ 


■ 



f = 1 0kHz, Rl = 600n, Cc = 22pF 

■ 

0.3 

■ 

■ 

0.3 

H 

0 

Transient response 

Voltage follower, Vin = 50mV 

■■I 

■ 

nm 

■■ 

■1 

HIE 



Rl = 600n, Cc = 22pF, Cl = 1 0OpF 





Hi 

^^E 


Tr Rise time 



mm 





ns 

Overshoot 



El 



El 

[Ell 

% 

Transient response 

ViN = 50mv, Rl = 600fi 

■■1 





ee 



Cc = 47pF, Cl = 500pF 








Tr Rise time 



50 



50 


ns 

Overshoot 



35 

1^1 


35 

EE 

% 

AC Gain 

f = 10kHz, Cc = 0 


6 

im 


6 

j^EI 

V/mV 


f = 10kHz, Cc = 22pF 


2.2 



2.2 

El 

V/mV 

Gain bandwidth product 

Cc = 22pF, Cl= lOOpF 


10 




10 


mHz 

Slew rate 

Cc = 0 


13 



13 


V/mS 


Cc = 22pF 

imii 

6 

m 


6 

EB 

y/fiS 

Power bandwidth' 

VoUT = ±10V, Cc = 0 


200 


eh 

200 

ee 

kHz 


VouT = ±10V, Cc = 22pF 


95 



95 


kHz 


VouT = ±i4v, Rl = soon 


70 



70 


kHz 


Cc = 22pF, Vcc = ±18V 

■ 


■ 

H 



■ 



ELECTRICAL CHARACTERISTICS Ta = 25°C,. Vs = ±15V unless otherwise specified. 


PARAMETER 

TEST CONDITIONS 

5533/5534 

5533A/5534A 

UNIT 

Min 

Typ 

Max 

Min 



input noise voltage 

fo = 30Hz 

■■ 

n 

■■■ 

■m 

5.5 

B 


fo = 1kHz 

■ 

H 

H 

H 

3.5 

H 

lEE 

Input noise current 

fo = 30Hz 

■ 

2.5 

■ 

■ 

1.5 

■ 

pA/\/Hz 

fo = 1kHz 

H 

0.6 

H 

H 

0.4 

H 

pA/-y/Hz 

Broadband noise figure 

f = 10Hz - 20kHz. Rs = 5kfi 

■ 




0.9 

■ 

dB 

Channel separation 

f = 1kHz, Rs = 5kQ 


. 110 

■ 

■ 

110 


dB 



® 1C MASTER 1984 


3647 


Signetics 






































































Signetics 


LINEAR LSI DMSON 

SINGLE AND DUAL LOW NOISE OP AMP 


BignotiGs 

NE5533/5533A / NE/SE5534/5534A 


ABSOLUTE MAXIMUM RATINGS 



PARAMETER 

RATING 

UNIT 

Vs 

Supply voltage 

±22 

V 

V|N 

Input voltage 

± V supply 

V 

Vdiff 

Differential input voltage^ 

±0.5 

V 

Ta 

Operating temperature range 
SE5534/5534A 

-55 to -1-125 

»c 


N E5533/5533A/5534/5534A 

0 to -F 70 

»c 

Tstg 

Storage temperature 

-65 to -FlSO 

“C 

Tj 

Junction temperature 

150 

"C 

Pd 

Power dissipation at 25*0^ 

5533N, 5534N, 5534FE 

800 

mW 


Output short circuit duration^ 

Lead temperature (soldering, 10 sec) 

indefinite 

300 

"C 


NOTES 

1. Diodes protect the inputs against over-voltage. Therefore, unless current-limiting 
resistors are used, large currents will flow if the differential input voltage exceeds 
0.6V. Maximum current should be limited to ±10mA. 

2. For operation at elevated temperature, derate packages based on the following 
junction-to-ambient thermal resistances: 


8-pin ceramic (FE) 140° C/W 
14-pin ceramic (F) 110°C/W 
8-pin plastic (N) 162°C/W 
14-pin plastic (N) 150°C/W 

3. Output may be shorted to ground at Vs = +15V, Ta = 25°C. Temperature and/or 
supply voltages must be limited to ensure dissipation rating is not exceeded. 



DC ELECTRICAL CHARACTERISTICS T/^ = 25*C, Vs= ± 15V unless otherwise specified.^’^ 


PARAMETER 

TEST CONDITIONS 

SE5534/5S34A 

NE5533/5533A 

5534/5534A 

UNIT 

Min 

Typ 

Max 

Min 

Typ 

Max 

Vos 

Offset voltage 



0.5 

2 


0.5 

4 

mV 



Over temperature 



3 



5 

mV 

AVqc/AT 

^ 



5 



5 


pNre 

•os 

Offset current 



10 

200 


20 

300 

nA 



Over temperature 



500 



400 

nA 

^•os^^T 



IflH 

200 



200 


pA/*C 

•b 

Input current 



400 



500 

1500 

nA 



Over temperature 



1500 



2000 

nA 

Alg/AT 



Bll 

5 



5 



•cc 

Supply current 



D 

6.5 

■jjjH 

■■ 

8 

mA 


Per op amp 

Over temperature 


■I 

9 


■■ 

10 

mA 

VcM 

Common mode input range 


±12 

± 13 


±12 

±13 


V 

CMRR 

Common mode rejection ratio 


80 

100 


70 

100 


dB 

PSRR 

Power supply rejection ratio 



10 

50 


10 

100 

fiWN 


Large signal voltage gain 

Rl 2:600fl, Vo= ±10V 

50 

100 


25 

100 


V/mV 

mu 


Over temperature 

25 



15 


nil 

V/mV 

VoUT 

Output swing 

RL>600n 

±12 

±13 

■■n 

±12 

±13 

IjHIIII 

n 


5534 only 

Over temperature 

±10 

±12 


±10 

±12 


HI 



RL^eGOn, Vs= ±18V 

±15 

± 16 


±15 

±16 


HI 



RL2:2kn 

±13 

±13.5 


±13 

±13.5 


Hi 



Over Temperature 

±12 

±12.5 


±12 

±12.5 


Hi 

f^lN 

Input resistance 


50 

100 


30 

100 


kO 


Output short circuit current 



38 



38 


mA 


NOTES 

1 . For NE5533/5533A/5534/5534A, T^in = O'C. Tmax = ^O’C 

2. For SE5534/5534A, -55°C, Tj^aX” "*■ ^25'C 
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UNEAR LSI DIVISION 

PHASE LOCKED LOOP 


SjUnDtiCS 

NE/SE564 


DESCRIPTION 


OUTLINE OF SETUP PROCEDURE PIN CONFIGURATION 


The NE564 is a versatile, high guaranteed -j 
frequency Phase Locked Loop designed 
for operation up to 50MHz. As shown in 
the block diagram, the NE564 consists of 
a VCO, limiter, phase comparator, and 2 
post detection processor. 

APPLICATIONS 

• High speed modems 

• FSK receivers and transmitters ^ 

• Frequency synthesizers 

• Signal generators 

• Various satcom/TV systems 

4 

FEATURES 

• Operation with single 5V supply 

• TTL compatible inputs and outputs 

• Guaranteed operation to 50MHz 

• External loop gain control 5. 

• Reduced carrier feedthrough 

• No elaborate filtering needed in FSK 
applications 

• Can be used as a modulator 6. 

• Variable loop gain (Externally 
Controlled) 

ABSOLUTE MAXIMUM RATINGS 


NOTE: 

Operation above 5 volts will require heatsinking of the case. 


1. Determine operating frequency of the 
VCO-. 

If -i- N in feedback loop, then 
fo = N Xfin- 

2. Calculate value of the VCO frequency 
set capacitor: 


2500fo 

3. Set I 2 (current sinking into Pin 2) for 
= 200/iA. After operation is obtained, 
this value may be adjusted for best 
dynamic behavior. 

4. Check VCO output frequency with digi- 
tal counter at Pin 9 of device (ioop open, 
VCO to (j) det.). Adjust Cq trim or fre- 
quency adj. Pin 4-5 for exact center fre- 
quency if needed. 

5. Close loop and inject input signal to Pin 
6. Monitor Pin 3 and 6 with two channel 
scope. Lock should occur with A<I>^q 
equal to 90° (phase error). 

6. If pulsed burst or ramp frequency is 
used for input signal, special loop filter 


PARAMETER 

RATING 

UNIT 

V-l- 

Supply voltage 



V 


Pin 1 


14 



Pin 10 


6 


Pd 

Power dissipation 


600 

mW 

Ta 

Operating temperature 

NE 

Oto 70 

°C 


Operating temperature 

SE 

-55 to -1-125 


*stg 

Storage temperature 


-65 to 150 

°C 


D. I, N PACKAGE 


v+ rT 

LOOP GAM , 

CONTROL I 2 

MPUT TO PHASE 

COMPARATOR [3 
FROM VCO 

LOOP FILTER [T 
LOOPFt-TEH fT 
FM/RFWPUT [T 
BIAS FILTER [T 
GROUND [T 


Isj TTL OUTPUT 
3|] HYSTERISIS SET 
ITl ANALOG OUTPUT 
in FREQ. SET CAP. 
17] FREQ. SET CAP. 
TTI VCO OUTPUT #2 

in V+ 

Tj VCO OUTPUT TTL 


TOP VIEW 

ORDER NUMBERS 
NBSE564I NE/SE564N 
NE/SE564D 


design may be required in place of sim- 
ple single capacitor filter on Pin 4 and 5. 
(See PLL application section in Analog 
Manual.) 

7 ; The input signal to Pin 6 and the VCO 
feedback signal to Pin 3 must have a 
duty cycle of 50% for proper operation 
of the phase detector. Due to the nature 
of a balanced mixer if signals are not 
50% in duty cycle, D.C. offsets will 
occur in the loop which tend to create an 
artificial or biased VCO offset. 

8. For multiplier circuits where phase jitter 
is a problem, loop filter capacitors may 
be increased to a value of 10-50/tF on 
Pin 4, 5. Also careful supply decoupling 
may be necessary. This includes the 
counter chain Vcc lines. 


NE564 

BLOCK DIAGRAM PHASE LOCKED FREQUENCY 
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LINEAR LSI DIVISION 


signotics 


PHASE LOCKED LOOP 


NE/SE564 



ELECTRICAL CHARACTERISTICS V(;c=5V, 7^=25 ”0, fo=5MHz, lB = 400/tA unless otherwise specified 


PARAMETER 

TEST CONDITIONS 

SE564 

NE564 

UNIT 

Min 

Typ 

Max 

Min 

Typ 

Max 

Maximum VCO frequency 

o 

II 

O 

50 

65 


45 

60 


MHz 

Lock range 

Input > 200mVrmsTA= 25*C 

40 

70 

■■1 

40 

70 


% of fo 


= 125*C 

20 

30 







= -55*C 

50 

80 







= 0"C 





70 




= 70*C 





40 



Capture range 

Input > 200mVrms, Rj = 2711 

20 

30 


20 

30 

imi 

% of fo 

VCO frequency drift with 

fo = 5MHz,TA= -55“Cto125*C 

mill 

400 

1000 

mfi 



PPM/"C 

temperature 

= 0*C to70*C 





400 

1250 



fo = 500KHz, Ta^ -55’C to 125 'C 


250 

500 

^^K 





= 0’Cto70*C 





400 

850 


VCO free running frequency 

1 






■■■ 



to-ocD ^ .Ci-80pF 


5 

6 

3.b 

5 


MHz 


25RcCi ^ooQ “Internal” 

■I 





■■ 


VCO frequency change with 

Vcc=4.5V to 5.5V 


3 

8 

m 

3 

8 

% of fo 

supply voltage 









Demodulated output voltage 

Modulation frequency: IKHz 



■■ 



I^K 



fo = 5MHz, input deviation: 









2%T=25"C 

16 

28 


16 

28 


mVrms 


1%T = 25"C 

8 

14 


8 

14 


mVrms 


= 0*C 





13 


mVrms 


= -55*C 

6 

10 





mVrms 


= 70*C 





15 


mVrms 


= 125"C 

12 

16 





mVrms 

Distortion 

Deviation: 1%to8% 


1 



1 

mm 

% 

Signal to noise ratio 

Std. condition, 1 % to 10% dev. 


40 



40 

^^m 

dB 

AM rejection 

Std. condition, 30% AM 


35 

m 

IKI 

35 


dB 

Demodulated Output at 

Modulation frequency: IKHz 






mm 


operating voltage 

fo = 5MHz, input deviation: 1 % 









Vcc = 4.5V 

7 

12 


7 

12 


mVrms 


Vcc=5.5V 

8 

14 

Km 

8 

14 

^^miii 

mVrms 

Supply current 

Vcc = 5Vli,l,o 


45 

60 


45 

60 

mA 

Output 



■■ 


m 

mm 


mm 

“1” output leakage current 

Vout= 5V, Pin 16, 9 


■■ 

20 


HK 

20 


“0” output voltage 

lQyj=s2mA, Pin 16, 9 


Km 

0.6 



0.6 

mm 


iQyj-=s6mA, Pin 16, 9 

IHH 

im 

0.8 

KH 

Km 

0.8 

■m 


TYPICAL PERFORMANCE CHARACTERISTICS 


LOCK RANGE vs SIGNAL INPUT VCO CAPACITOR vs FREQUENCY 


SE/NE 564 TEST CIRCUIT 
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UNEAR LSI DIVISION 

PHASE LCXKED LOOP 


BignotiGS 

NE/SE564 



VARIATION OF THE PHASE COMPARATOR’S 
OUTPUT VOLTAGE VERSUS PHASE ERROR 
AND BIAS CURRENT (Kd) 


Vo • PHASE CCMIPARATOR'S 
OUTPUT VOLTAGE IN mV 



VCO OUTPUT FREQUENCY AS A FUNCTION OF 
INPUT VOLTAGE AND BIAS CURRENT (Kq) 
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LINEAR LSI DIVISION 


sjgnotics 


SWITCHED-MODE POWER SUPPLY CONTROL CIRCUIT NE/SE5560 


DESCRIPTION FEATURES 


PIN CONFIGURATION 


The NE/SE5560 is a control circuit for use * Stabilized power supply 

in switched mode power suppiies. This * Temperature compensated reference 

single monoiithic chip incorporates ali the source 

control and housekeeping (protection) ■ Sawtooth generator 

functions required in switched mode * Pulse width modulator 

power supplies, including an internal tern- * Remote on/off switching 

perature compensated reference source, * Current limiting 

internal Zener reference, sawtooth genera- * Low supply voltage protection 

tor, pulse width modulator, output stage * Loop fault protection 

and various protection circuits. * Demagnetization/overvoltage 

protection 

* Maximum duty cycle clamp 

* Feed forward control 

ABSOLUTE MAXIMUM RATINGS * synchronization 


■ 

PARAMETER 

RATING 

UNIT 

■ 

Supply 




Voltage sourced 

-H8 

V 


Current sourced 

30 

mA 


Output transistor 




Output current 

40 

mA 


Collector voltage (Pin 15) 

-t-18 

V 


Max. emitter voltage (Pin 14) 

-^5 

V 


Operating temperature (ambient) 




SE5560 

-55 to -1-125 

“C 

Li. 

NE5560 

0 to 70 

'C 

LU 

Storage temperature range 

-65 to -1-150 

“C 
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linear LSI DIVISION 


SWITCHED-MODE POWER SUPPLY CONTROL CIRCUIT 


i^notids 


NE/SE5560 


DC ELECTRICAL CHARACTERISTICS (Ta = 25‘C, Vcc = 12V unless otherwise specified) 


PARAMETER 

TEST CONDITIONS 

SE5560 

NE5560 

UNIT 

Min 

Typ 

Max 

Min 

Typ 

Max 

Reference Sections 









Internal reference voltage (V^gf) 

25 °C 

3.69 

3.72 

3.81 

3.57 

3.72 

3.95 

V 

Over temperature 

3.65 


3.85 

3.53 


4.00 

V 

Temperature coefficient of V^ef 



-100 



-100 


ppm/“C 

Internal Zener reference (Vz) 

lL = -7mA 

7.8 

8.4 

9.0 

7.8 

8.4 

9.0 

V 

Temperature coefficient of Vz 



200 



-200 


ppm/'C 

Oscillator Section 









Frequency range 

Over temperature 

50 


100k 

50 


100k 

Hz 

Initial accuracy oscillator 

R = 5 kQ 


C 



5 


% 

Duty cycle range 

fo = 20kHz 

0 


98 

0 


98 

% 


Modulator 

Modulation input current 


Housekeeping Function 

Pin 6, input current 

Pin 6, duty cycle limit control 

Pin 1, low supply voltage protection 
thresholds 

Pin 3, feedback loop protection trip 
threshold 

Pin 3, pull up current 

Pin 13, demagnetization/over voltage 
protection trip on threshold 

Pin 13, input current 

Pin 16, feed forward duty cycle control 

*Pin 16, feed forward input current 


External Synchronization 

Pin 9 off 
on 

sink current 


Remote 

Pin 10 off 
on 

sink current 


Current Limiting 

Pin 11, l|,,j 

Single pulse inhibit delay 

Trip Levels; Shut down, slow start 
Current limit 


Error Amplifier 

Output voltage swing {Vqh) 
Output voltage swing (Vql) 
Open loop gain 
Feedback resistor 
Small signal bandwidth 


Voltage at Pin 5 = 2V 
Over temperature 


at 2V 

Owor famrioroti irp 

(for 50% maximum duty 
cycle) 15 kHz to 50 kHz/ 
41 % of Vz 


at2V 

Over temperature 


at 0.25V 
25 °C 

Over temperature 
Voltage at Pin 16 = 2Vz 

at 16V, Vcc = 18V 
25 “C 

Over temperature 


Voltage at Pin 9 = 0V, 25 °C 
Over temperature 


at OV 
25 “C 

Over temperature 


Voltage at Pin 11 = 2.50 mV, 
25 ”0 

Over temperature 
Inhibit delay time for 20% 
overdrive at 40 mA Iqut 




0.560 0.600 

0.400 0.480 


54 60 

10k 

3 
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LINEAR LSI DIVISION 


BiOHOtiCS 


SWITCHED-MODE POWER SUPPLY CONTROL CIRCUIT NE/SE5560 


DC ELECTRICAL CHARACTERISTICS (Continued) 


PARAMETER 

TEST CONDITIONS 

SE5560 

NE5560 

UNIT 

Min 

Typ 

Max 

Min 

Typ 

Max 

Output Stage 







■1 


Vce(SAT) lc = 40mA 




0.5 




V 

Output current (pin 15) 


40 



40 



mA 

Max emitter voltage (pin 14) 


5 

6 


5 

6 


V 

Supply Voltage/Current 









•cc 

I2 = 0, voltage fed, 

Vcc = 12V, 25 *C 



10 



10 

mA 


Over temp. 



15 



15 

mA 

Vcc 

Ice = 10mA, 
current feed 

20 


23 

19 


24 

V 

< 

o 

o 

Ice = 30mA, 
current feed 

20 


30 

20 


30 

V 


TYPICAL PERFORMANCE CHARACTERISTICS MAXIMUM PIN VOLTAGES 



NE5560 

FUNCTION 

MAXIMUM VOLTAGE 

1. Vcc 

+ 18 volts 

2. Vz 

Do not force (28.4V) 

3. Feedback 

Vz 

•t. sjiaui 


5. Modulator 

Vz 

6. Duty Cycle Control 

Vz 

7. Rt 

Current force mode 

8. Ct 


9. External Sync 

Vz 

10. Remote On/Off 

Vz 

11. Current Limiting 

Vcc 

12. GND 

GND 

13. Demagnetization/Overvoltage 

Vcc 

14. Output (Emit) 

Vz 

15. Output (Collector) 

Vcc + 2Vbe 

16. Feed forward 

Vcc 
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LINEAR LSI DIVISION 

SWITCHED-MODE POWER SUPPLY CONTROL CIRCUIT 


sfonDtiGS 

NE/SE5560 


TYPICAL PERFORMANCE CHARACTERISTICS (continued) 
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LINEAR LSI DIVISION 


BjOnOtiES 


SWITCHED-MODE POWER SUPPLY CONTROL CIRCUIT NE/SE5560 


TYPICAL PERFORMANCE CHARACTERISTICS (continued) 



THEORY OF OPERATION 

The following functions are incorporated: 

— A temperature compensated reference 
source. 

— An error amplifier with pin 3 as input. 
The output is connected to pin 4 so that 
the gain is adjustable with external 
resistors. 

— A sawtooth generator with a TTL-com- 
patible synchronization input (pins 7,8,9). 

— A pulse-width modulator with a duty- 
cycle range from 0 to 95%. 

(The PWM has two additional inputs: 

Pin 6 can be used for a precise setting of 

6 max. 

Pin 5 gives a direct access to the modu- 
lator, allowing for real constant current 

operation:) 

— A gate at the output of the PWM pro- 
vides a simple dynamic current limit. 

— A latch that is set by the flyback of the 
sawtooth and reset by the output pulse 
of the above-mentioned gate prohibits 
double pulsing. 

— Another latch functions as a start-stop 
circuit; it provides a fast switch-off and 
a slow start. 

— A current protection circuit that oper- 
ates via the start-stop circuit. This is a 
combined function with the current 


limit circuit, therefore pin 11 has two 
trip-on levels; the lower one for cycle- 
by-cycle current limiting, the upper one 
for current protection by means of 
switch-off and slow-start. 

— A TTL-compatible remote on/off input 
at pin 10, also operating via the start- 
stop circuit. 

— An inhibit input at pin 13. The output 
pulse can be inhibited immediately. 

— An output gate that is commanded by 
the latches and the inhibit circuit. 

— An output transistor of which both the 
collector (pin 15) and the emitter (pin 14) 
are externally available. This allows for 
normal or inverse output pulses. 

— A power supply that can be either volt- 
age or current driven (pins 1 and 12). 
The internally generated stabilized out- 
put voltage Vz is connected to pin 2. 

— A special function is the so-called feed- 
forward at pin 16. The amplitude of the 
sawtooth generator is modulated in 
such a way that the duty cycle becomes 
inversely proportional to the voltage on 
this pin: 6 - 1/V16 

— Loop fault protection circuits assure 
that the duty-cycle is reduced to zero or 
a low value for open or short-circuited 
feedback loops. 


Stabilized Power Supply 
(Pins 1, 2, 12) 

The power supply of the NE5560 is of the 
well known series regulation type and pro- 
vides a stablized output voltage of typical- 
ly 8.5 volts. 

This voltage is also present at pin 2 and 
can be used for precise setting of 6 max. 
and to supply external circuitry. Its maxi- 
mum current capability is 5mA. 

The circuit can be fed directly from a DC 
voltage source between 10.5V and 18V or 
can be current driven via a limiting resistor. 
In the latter case, internal pinch-off resis- 
tors will limit the maximum supply voltage; 
typical 23V for 10mA and maximum 30V for 
30mA. 

The low supply voltage protection is active 
when V(1-12) is below 10.5V and inhibits 
the output pulse (no hysteresis). 

When the supply voltage surpasses the 
10.5V level, the 1C starts delivering output 
pulses via the slow-start function. 

The current consumption at 12V is less 
than 10mA, provided that no current is 
drawn from V^ and R(7-12) Ss 20kQ. 
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LINEAR LSI DIVISION 

SWITCHED MODE POWER SUPPLY CONTROLLER 


signotiES 

NE/SE5561 


DESCRIPTION FEATURES 


PIN CONFIGURATION 


The NE5561/SE5561 is a control circuit for 
use in switched mode power supplies. It 
contains an internal temperature compen- 
sated supply, PWM, sawtooth oscillator, 
over-current sense latch, and output stage. 
The device is intended for low cost SMPS 
applications where extensive housekeep- 
ing functions are not required. 


• Micro-miniature (D) package 

• Pulse-width modulator 

• Current limiting (cycle by cycle) 

• Sawtooth generator 

• Stabilized power supply 

• Double pulse protection 

• internal temperature compensated 
reference 

APPLICATIONS 

• Switch mode power supplies 

• D/C motor controller inverter 

• DC/DC converter 


D, FE, N PACKAGES 


''cc [T 


Tl GND 

vz [T 


~n OUTPUT 

FEED f-T- 
BACK 


■Tl CURRENT 
-2-J SENSE 

GAIN [T 


Tl Rt.Ct 


TOP VIEW 



ORDER NUMBERS 

NE5561D, NE5561FE, NE5561N, 
SE5561FE, SE5561N 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Supply voltage, Vcc 

18 

V 

Output Current 

40 

mA 

Output duty cycle 

98 

% 

Max total power dissipation 

0.75 

W 

Operating temperature range 
NE5561 

0to70 

'C 

SE5561 

-55 to -F125 

“C 


BLOCK DIAGRAM 


Rt.Ct 



(0 

o 

+-« 

(D 

c 

D) 

0) 
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LINEAR LSI DIVISION 


SWITCHED MODE POWER SUPPLY CONTROLLER 


signotics 


NE/SE5561 


DC ELECTRICAL CHARACTERISTICS Vcc = 12V, Ta = 25°C unless otherwise specified. 


SYMBOL AND PARAMETER 


Reference Section 

Vref. Internal ref voltage 


Vz, internal zener ref 


Temp coefficient of Vr^f 





TEST CONDITIONS 


C 


Over temp. 


L = 7mA 


SE5561 

NE5561 

Min 

Typ 

Max 

Min 

Typ 

Max 

3.69 

3.75 

3.84 

3.57 

3.75 

3.96 

3.65 


3.88 

3.55 


3.98 

7.8 

8.2 

8.8 

7.8 

8.2 

8.8 



Oscillator Section 

Frequency range 


Initial accuracy 


Duty cycle range 


Current Limiting (li^) 


Single pulse inhibit delay 


Current limit trip level 


Error Amplifier 

Open loop gain 


Feedback resistor 


Small signal bandwidth 


Output voltage swing (Vqh) 


Output voltage swing (Vql) 


Output Stage 

Output current 


Vce Sat 


Supply Voltage/Current 

Icc 


Over temp. 
fo = 20kHz 


Pin6 = 250mV , 

Over temp. 


Inhibit delay time for louT = 20mA 
20% overdrive at louT = 40mA 


0.7 0.8 


.400 .500 .600 I .400 



Over temp. 


Ic = 20mA, over temp. 


Over temp. 


Is = 10mA, current fed 


TYPICAL PERFORMANCE CHARACTERISTICS 


ERROR AMPLIFIER 




13.0 


20.0 21.0 22.0 19.0 




13.0 


21.0 24.0 



ppm/*C 


ppm/*C 




OPEN LOOP GAIN 



60 


SO 

CO 

40 



z 

30 



b 

20 


10 



OPEN LOOP PHASE 

T!!!l|l I r|l|!l!| Mllllll! I 

m I hi! I N M 


TRANSFER CURVE OF 
PULSE-WIDTH MODULATOR 
DUTY CYCLE VS INPUT 
VOLTAGE 



1K 10K 100K 1M 10M 

FREQUENCY (Hz) 


I |||{ii|ii ;!!||!l!| Mil!!! I M\!!!! 

0 I L-i .uJJllI I 1 1 Him I I nllili i L Jlliiil 

1K 10K 100K 1M 10M 

FREQUENCY (Hz) 
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LINEAR LSI DIVISION 

SWITCHED MODE POWER SUPPLY CONTROLLER 


signotiES 

NE/SE5561 


TYPICAL PERFORMANCE CHARACTERISTICS (Continued) 


POWER DERATING CURVE 


TYPICAL FREQUENCY PLOT 
VS Ry AND Ct 



MAXIMUM DUTY CYCLE VS 

BASE VOLTAGE ON Q1 START-UP CIRCUIT 


SLOW START VOLTAGE 



V4 




NE5561 Start-Up 

The start-up, or initial turn on, of this 
device requires some degree of external 
protective duty cycle limiting to prevent 
the duty cycle from initially going to the 
extreme maximum (6 >90%). Either over- 
current limit or slow start circuitry must be 
employed to limit duty cycle to a safe value 
during start-up. Both may be used if desired. 

To implement slow-start, the start-up cir- 
cuit can be used. The divider R1 and R2 
sets a voltage, buffered by Q1, such that 
the output of the error amplifier is 
clamped to a maximum output voltage, 
thereby limiting the maximum duty cycle. 
The addition of capacitor C will cause this 
voltage to ramp up slowly when power is 
applied, causing the duty cycle to ramp up 
simultaneously. 


Over-current limit may be used also. To 
limit duty cycle In this mode, the switch 
current is monitored at pin 6 and the output 
of the 5561 is disabled on a cycle by cycle 
basis when current reaches the programmed 
limit. With current limit control of slow-start, 
the duty cycle is limited to that value just 
allowing maximum switch current to flow. 
(Approximately 0.50V measured at pin 6.) 

APPLICATIONS 

5V, 0.5A Buck Regulator Operates 
from 15V 

The converter design shows how simple it 
is to derive a TTL supply from a system 
supply of 15V (see Figure 1). The NE5561 
drives a 2N4920 PNP transistor directly to 
provide switching current to the inductor. 


Overall line regulation is excellent and 
covers a range of 12V to 18V with minimal 
change (< 10 mV) in the output operating at 
full load. 

As with all NE5561 circuits, the auxiliary 
slow start and 6max circuit is required, as 
evidenced by Q1. The liiriit may be 
calculated by using the relationship 
(Figure 5a, b). 


R2 

Rl-f R2 


(8.2V) — V§(nnax)- 


The maximum duty cycle is then deter- 
mined from the pulse-width modulator 
transfer graph, and R1, R2 are defined 
from the desired conditions. 


® 1C MASTER 1984 


3659 


Signetics 



LINEAR 


LINEAR LSI DIVISION 


SijnDtiGS 


SWITCHED MODE POWER SUPPLY CONTROLLER 


NE/SE5561 


Or 

0.0022f>F 
5% MYUR 



NE5561 5V/0.5A BUCK CONVERTER 

15R 


I I T 0.47mF 

0.47mF CERAMIC 


STABILIZED 

SUPPLY 


I VsoPPLY 
+ 15V to +18V 


It lOO^F 
^SOV 

I TANTALUM 


: — 

—T— CERAMIC 


© VOUT 
+ 5.0V 


;0.00VF >100K 


0.00VF I 

CERAMIC fjj 470,iF/16V I 


0.001)iF 

CERAMIC 


L1 29T #20 wire 
Ferroxcube 2616 (3C8) core 


Q2 BASE 
VOLTAGE 
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REGULATING PULSE WIDTH MODULATOR SG3524 


DESCRIPTION 

This monolithic integrated circuit contains 
all the control circuitry for a regulating pow- 
er supply inverter or switching regulator. In- 
cluded in a 16-pin dual-in-line package is the 
voltage reference, error-amplifier, oscilla- 
tor, pulse width modulator, pulse steering 
flip-flop, dual alternating output switches 
and current limiting and shut-down circuitry. 
This device can be used for switching regu- 
lators of either polarity, transformer coupled 
DC to DC converters, transformerless volt- 
age doublers and polarity converters, as 
well as other power control applications, 
the SG3524 is designed for commercial 
applications of 0°C to + 70 ®C. 


FEATURES 

• Complete PWM power control circuitry 

• Single ended or push-pull outputs 

• Line and load regulation of 0.2% 

• 1% maximum temperature variation 

• Total supply current Is less than 10mA 

• Operation beyond 100kHz 


PIN CONFIGURATION 


D,F,N PACKAGE 

INVERT 1-^ 
INPUT U- 


31] vbef 

NON. INVERT fT- 
MPUT Li. 


31] V|N 

osc. [- 3 - 
OUTPUT Li- 


T4~l EMfTTEBB 

(+) C.L. 1^ 
SENSE Li- 


TI] COLLECTOR B 

(-) C.L. rr 

SENSE L^ 


3|] COLLECTOR A 

By [T 


33] EMITTER A 

Ct [T 


3^ SHUTDOWN 

GROUND [T 


T] COMPENSATION 

ORDER PART NUMBERS: 

SG3524F, SG3524D, 


SG3524N 



ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Input voltage 

40 

V 

Output current (each output) 

100 

mA 

Reference output current 

50 

mA 

Oscillator charging current 

5 

mA 

Power dissipation 



Package limitation 

1000 

mW 

Derate above 25'’C 

8 

mW/°C 

Operating temperature range 

0 to -1-70 

°C 

Storage temperature range ' 

-65 to -1-150 

. °C 



BLOCK DIAGRAM 
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REGULATING PULSE WIDTH MODULATOR 


Sil|nDtiGS 


SG3524 


DC ELECTRICAL CHARACTERISTICS (T;^ = 0®C to +70*0, Von = 20V, and f = 20kH2 unless otherwise specified.) 


PARAMETER 


Reference Section 

Output voltage 


Line regulation 


Load regulation 


Ripple rejection 


Short circuit current limit 


Temperature stabiiity 


Long term stabiiity 


Oscillator Section 

Maximum frequency 


Initiai accuracy 


Voltage stability 


Temperature stability 


Output amplitude 


Output pulse width 


Error Amplifier Section 

Input offset voltage 


Input bias current 


Open loop voltage gain 


Common mode voltage 


Common mode rejection ratio 


Small signal bandwidth 


Output voltage 


Comparator Section 

Duty cycle 


Input threshold 


Input threshold 


Input bias current 


Current Limiting Section 
Sense voltage 


Sense voltage T.C. 


Common mode voltage 


Output Section (each output) 
Collector-emitter voltage (breakdown) 


Collector-leakage current 


Saturation voltage 


Emitter output voltage 


Rise time 


Fall time 


Total standby current (excluding 
oscillator charging current, error and 
current limit dividers, and with 
outputs open) 


TEST CONDITIONS 
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FM RADIO CIRCUIT 


iPrelimlnar 


DESCRIPTION 


FEATURES 


The TDA7000 is a monolithic integrated circuit 
for mono FM portable radios where a minimum 
of peripheral components is important (small 
dimensions and low costs). 

The 1C has an FLL (Frequency-Locked-Loop) 
system with an intermediate frequency of 70 
kHz. The I.F. selectivity is obtained by active 
RC filters. The only function which needs align- 
ment is the resonant circuit for the oscillator, 
thus selecting the reception frequency. 
Spurious reception is avoided by means of a 
mute circuit, which also eliminates too-noisy 
input signals. Special precautions are taken 
to meet the radiation requirements. 


• R.F. input stage 

• Mixer 

• Local oscillator 

• I.F. amplifier/limiter 

• Phase demodulator 

• Mute detector 

• Mute switch 


TDA 7000 


PIN CONFIGURATION 


N PACKAGE 


E 

O — 

18 ] 

E 


m 

E 


m 

E 


m 

E 


m 

E 


m 

E 


m 

E 


s 

E 


33 


TOP VIEW 



ABSOLUTE MAXIMUM RATINGS 


SYMBOL AND PARAMETER 

RATING 

UNIT 

^cc 

Supply voltage (pin 5) 

12 

V 

V6-5 

Oscillator voltage (pin 6) 

Vcc~0-5 to Vcc+0-5 

V 

Total power dissipation 

See derating curve Figure 2 

Tstg 

Storage temperature range 

-55 to +150 

“C 

Ta 

Operating ambient temperature range 

0 to +60 

“C 


FUNCTIONAL PIN DESCRIPTION 


PIN NO. 

NAME AND FUNCTION 

1 

Muting capacitor 

2 

Audio frequency output 

3 

Noise source 

4 

Loud filter capacitor 

5 

Supply voltage 

6 

VCO 

7 

1st integrator capacitor (to pin 9) 

8 

2nd integrator capacitor 

9 

1st integrator capacitor (to pin 7) 

10 

IF filter capacitor 

11 

IF filter capacitor 

12 

IF limiter capacitor 

13 

RF input 

14 

Mixer 

15 

Current source capacitor 

16 

Ground 

17 

Demodulator capacitor 

18 

Correlator capacitor 
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FM RADIO CIRCUIT 
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III 


DC ELECTRICAL CHARACTERISTICS Vcc = 4.5V; = 25*C: measured in Figure 3; unless otherwise specified 


TDA7000 


TEST CONDITION 



SYMBOL AND PARAMETER 


Vcc Supply voltage 


cc Supply current 


6 Oscillator current 


V 14.16 Voltage 


^2-16 Output voltage 


(Pin 2) Rl = 22 kfi 


AC ELECTRICAL CHARACTERISTICS Vcc = 4.5 V; T^ = 25®C: measured in Figure 3 (mute switch open, enabled); = 96 

MHz (tuned to max. signal at 5 piV e.m.f.) modulated with Af = ±22.5 kHz; = 1 kHz; 
EMF = 0.2 mV (e.m.f. voltage at a source impedance of 75 Q); r.m.s. noise voitage 
measured unweighted (f = 300 Hz to 20 kHz); unless otherwise specified. 


SYMBOL AND PARAMETER 


EMF 

Sensitivity (see Figure 2 ) 

(e.m.f. voltage) 

EMF 

Signal handling (e.m.f. voltage) 

S/N 

Signal-to-noise ratio 

THD 

Total harmonic distortion 

AMS 

AM suppression of output voltage 

RR 

Ripple rejection 

V6-5(rms) 

Oscillator voltage (r.m.s. value) 

^^osc 

Variation of oscillator frequency 

S+300 

S-300 

Selectivity 


TEST CONDITION 


-3 dB limiting; muting disabled 
-3 dB muting 
S/N = 26 dB 


THD < 10%; Af = ± 75 kHz 


Af = ±22.5 kHz 
Af = ±75 kHz 


(ratio of the AM output signal referred to the FM 
output signal) 

FM signal: fm = 1 kHz; Af = ±75 kHz 
AM signal: fm = 1 kHz; m = 80% 


(A Vcc = 100 mV; f = 1 kHz) 


(Pin 6) 


Supply voltage (A Vcc = IV) 


B 

Audio bandwidth 

Vo(rms) 

A.F. output voltage (r.m.s. value) 

Rl 

Load resistance 


AC/-' 

#~\.r laii^o 


B Audio bandwidth 3 dB 

measured with pre-emphasis (t = 50 ps) 


Rl = 22 kn 


Rl Load resistance Vcc 4.5V 22 

Vcp = 9.0V 47 

NOTES: 

1 . The muting system can be disabled by feeding a current of about 20 piA into pin 1 . 

2 . The interstation noise level can be decreased by choosing a low-value capacitor at pin 3. Silent tuning can be achieved by omitting this capacitor. 
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FM RADIO CIRCUIT 


Preliminary 


DESCRIPTION 


FEATURES 


The TDA7010T is a monolithic integrated cir- 
cuit for mono FM portable radios, where a 
minimum of peripheral components is impor- 
tant (small dimensions and low costs). 

The IC has an FLL (Frequency-Locked-Loop) 
system with an intermediate frequency of 
70 kHz. The I.F. selectivity is obtained by ac- 
tive RC filters. The only function which needs 
alignment is the resonant circuit for the 
oscillator, thus selecting the reception fre- 
quency. Spurious reception is avoided by 
means of a mute circuit, which also eliminates 
too noisy input signals. Special precautions are 
taken to meet the radiation requirements. 


• R.F. input stage 

• Mixer 

• Local oscillator 

• I.F. amplifier/limiter 

• Phase demodulator 

• Mute detector 

• Mute switch 


7DA7010T 


PIN CONFIGURATION 


D PACKAGE 


□: 


m 

Cl 



E 


m 

E 


m 

E 


m 

E 



E 


u 

E 


n 


TOP VIEW 



ABSOLUTE MAXIMUM RATINGS 


SYMBOL AND PARAMETER 

RATING 

UNIT 

< 

o 

o 

Supply voltage (pin 4) 

12 

V 

V6-5 

Oscillator voltage (pin 5) 

Vcc-0.5 to Vcc+0.5 

V 

Total power dissipation 

See derating curve Figure 2 

^STG 

Storage temperature range 

-55 to +150 

°c 

Ta 

Operating ambient temperature range 

0 to +60 

°c 


(0 

o 

+-» 

0 

c 

O) 

CO 


FUNCTIONAL PIN DESCRIPTION 


PIN NO. 

NAME AND FUNCTION 

1 

Muting capacitor 


Audio frequency output 


Loop filter capacitor 


Supply voltage 


VCO 


1st integrator capacitor (to pin 8) 


2nd integrator capacitor 


1st integrator capacitor (to pin 6) 


IF filter capacitor 

10 

|F limiter capacitor 

11 

RF input 

12 

Mixer 

13 

Current source capacitor 

14 

Ground 

15 

Demodulator capacitor 

16 

Correlator capacitor 
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FM RADIO CIRCUIT TDA7010T 
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FM RADIO CIRCUIT TDA7010T 


Preliminary 


DC ELECTRICAL CHARACTERISTICS Vcc = 4.5V: = 25°C: measured in Figure 3; unless otherwise specified. 


SYMBOL AND PARAMETER 

TEST CONDITION 

TDA3810 

UNIT 

Min 

Typ 

Max 

< 

o 

o 

Supply voltage 

(Pin 4) 

2.7 

4.5 

10 

V 

•cc 

Supply current 

Vcc = 4.5V 


8 


mA 

Is 

Oscillator Current 

(Pin 5) 


280 



^12-14 

Voltage 

(Pin 12) 


1.35 


V 

Is 

Output current 

(Pin 2) 


60 


mA 

^ 2-14 

Output voltage 

(Pin 2) Rl = 22 kS] 


1.3 


V 


AC ELECTRICAL CHARACTERISTICS Vqc = 4.5 V; =25'’C; measured in Figure 3 (mute switch open, enabled); = 96 

MHz (tuned to max. signal at 5 ^iV e.m.f.) modulated with Af = ±22.5 kHz; = 1 kHz; 
EMF = 0.2 mV (e.m.f. voltage at a source impedance of 75 fi); r.m.s. noise voltage 
measured unweighted (f = 300 Hz to 20 kHz); unless otherwise specified. 



SYMBOL AND PARAMETER 

TEST CONDITION 

TDA7010T 

UNIT 

Min 

Typ 

Max 

Sensitivity (see Figure 2) 

^^1^ (e.m.f. voltage) 

-3 dB limiting; muting disabled 


1.5 


mV 

-3 dB muting 


6 


S/N = 26 dB 


5.5 


EMF Signal handling (e.m.f. voltage) 

THD < 10%; Af = ± 75 kHz 





S/N Signal-to-noise ratio 





dB 

THD Total harmonic distortion 

Af = ±22 5 kHz 

Af = ±75 kHz 


0.7 

2.3 


% 

% 

AMS AM suppression of output voltage 

(ratio of the AM output signal referred to the FM 
output signal) 

FM signal; fn, = 1 kHz; Af = ±75 kHz 

AM signal: f^ = 1 kHz; m = 80% 


50 


dB 

RR Ripple rejection 

(A Vcc = 100 mV; f = 1 kHz) 


10 


dB 

Vg^rms) Oscillator voltage (r.m.s. value) 

(Pin 5) 


250 

, 

mV 

AW Variation of oscillator frequency 

Supply voltage (A Vcc = 


60 


kHz/V 

S+300 ■ . 

Selectivity 

S-300 


43 



dB 


28 



Afrf A.F.C. range 



±300 


kHz 

B Audio bandwidth 

AVq = 3 dB 

measured with pre-emphasis (t = 50 ^s) 


10 

■ 

kHz 

Vo(rms) A.F. output voltage (r.m.s. value) 

Rl = 22 kn 


75 


mV 

Rl Load resistance 

Vcc = 4.5V 



22 

kn 

Vcc = 90V 



47 
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SAMPLE AND HOLD AMPLIFIER 


signotiBs 

NE/SE5537 “ 


DESCRIPTION 

The NE5537 monolithic Sample and Hold 
amplifier combines the best features of ion 
implanted JFET’s with bipolar devices to ob- 
tain high accuracy, fast acquisition time, 
and low droop rate. This device is pin com- 
patible with the LF198, and features supe- 
rior performance in droop rate and output 
drive capability. The circuit shown in Figure 
1 contains two operational amplifiers which 
function as a unity gain amplifier in the Sam- 
ple mode. The first amplifier has bipolar in- 
put transistors which gives the system a low 
offset voltage. The second amplifier has 
JFET input transistors to achieve low leak- 
age current from the hold capacitor. A 
unique circuit design for leakage current 
cancellation using current mirrors gives the 
NE5537 a low droop rate at higher tempera- 
ture. The output stage has the capability to 
drive a 2Kn load. The logic input is compati- 


ble with TTL, PMOS or CMOS logic. The dif- 
ferential logic threshold is 1 .4V with the 
Sample mode occurring when the logic input 
is high. It is available in 8-iead TO-5 and 8- 
pin plastic DIP packages. 

FEATURES 

• Operates from ±5V to ± 18V supplies 

• Hold leakage current 6pA @ Tj25'’C 

• Less than lO^s acquisition time 

• TTL, PMOS, CMOS compatible logic 
input 

• 0.5m V typicai hold step at Ch = 0.0 VF 

• Low input offset: 1MV (typical) 

• 0.002% gain accuracy with R|. = 2kn 

• Low output noise in hold mode 

• Input characteristics do not change 
during hold mode 

• High supply rejection ratio in sample or 
hold 

• Wide bandwidth 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Supply voltage 

± 18 

V 

Power dissipation (package limitation)’ 
Operating ambient temperature range 

500 

mW 

SE5537 

-56 to +125 

°C 

NE5537 

0 to +70 

°C 

Storage temperature range 

-65 to +150 

°C 

Input voltage 

Equal to supply 
voltage 


Logic to logic reference differential voltage^ 

+7, -30 

V 

Output short circuit duration 

Indefinite 


Hold capacitor short circuit duration 

10 

sec 

Lead temperature (soldering, lOsec) 

300 

°C 


NOTES 


1. The maximum junction temperature of the SESS37 ia tSO'C and for the NE5537 
is100°C. When operating at elevated ambient temperature, the TO-S and plaatic DIP 
packages must be derated based on a thermal resistance (dja) of 1S0°C/W. 

2. Although the differential voltage may not exceed the limits given, the common mode 
voltage on the logic pins may be equal to the supply voltages without causing damage 
to the circuit. For proper logic operation, however, one of the logic pins must always 
be at least 2V below the positive supply and 3V above the negative supply. 


PIN CONFIGURATION 




BLOCK DIAGRAM 


OFFSET 
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Bil|nBtiE5 

QUAD TIMER NE/SAySE558 


DESCRIPTION 

The 558 Quad Timers are monolithic timing 
devices which can be used to produce four 
entirely independent timing functions. The 
558 output sinks current. These highly sta- 
ble, general purpose controllers can be 
used in a monostable mode to produce 
accurate time delays, from microseconds to 
hours. In the time delay mode of operation, 
the time is precisely controlled by one exter- 
nal resistor and one capacitor. A stable 
operation can be achieved by using two of 
the four timer sections. 

The four timing sections in the 558 are edge 
triggered; therefore, when connected in 
tandem for sequential timing applications, 
no coupling capacitors are required. Output 
current capability of 100mA is provided in 
both devices. 


FEATURES 



• 100mA output current per section 

• Edge triggered (no coupling capacitor) 

• Output independent of trigger conditions 

• Wide supply voltage range 4.5V to 18V 

• Timer intervals from microseconds to 
hours 

• Time period equals RC 

• Military qualifications pending 

APPLICATIONS 

• Sequential timing 

• Time delay generation 

• Precision timing 

• Industrial controls 

• Quad one-shot 


PIN CONFIGURATION 



ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Supply voltage 



NE/SA558 

+16 

V 

SE558 

+18 

V 

Power dissipation 

1.25 

w 

Operating temperature range 



NE558 

0 to +70 


SA558 

-40 to +85 

°c 

SE558 

-55 to +125 

°c 

Storage temperature range 

-65 to +150 

°c 

Lead temperature (soldering, 60sec) 

+300 



558 EQUIVALENT CIRCUIT 


''cc 
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QUAD TIMER 


SjgnDtiGB 

NE/SA/SE558 


ELECTRICAL CHARACTERISTICS Ta = 25® C. Vcc = +5V to +15V unless otherwise specified. 


PARAMETER 

TEST CONDITIONS 

SE558 

NE/SA558 

UNiT 

Min 

Typ 

Max 

Min 

Typ 

Max 

Supply voltage 

. 



18 

BIS 


16 

V 

Supply current 

Vcc = Reset = 15V 


16 

32 


16 

36 

mA 

Timing accuracy (T = RC) 

R = 2kn to lOOkn 

■■ 



■ 





u. 

a. 

II 

O 








Initial accuracy 



±1.0 

3 


±2 

5 

% 

Drift with temperature 



30 

100 


30 

150 

ppm/° C 

Drift with supply voltage 



0.1 

0.9 


0.1 

0.9 

%/V 

T rigger voltagei 

Vcc = 15V 

0.8 


2.4 

0.8 


2.4 

V 

Trigger current 

Trigger = OV 


5 

30 


5 

100 

mA 

Reset voltages 


0.8 


2.4 

0.8 


2.4 

V 

Reset current 

Reset 


50 

300 


50 

500 

mA 

Threshold voltage 



0.63 



0.63 

■i 

xVr;r. 

Threshold leakage 



15 


m 

15 


nA 

Output voltages 

II = 10mA 


0.1 

MS 


0.1 

0.4 

V 


.II = 100mA 


0.7 

19 

HI 

1.0 

2.0 

V 

Output leakage 



10 

500 


10 

500 

nA 

Propagation delay 


■ 

1.0 


■ 

1.0 


fiS 

Risetime of output 

II = 100mA 


100 



100 



Falltime of output 

II = 100mA 


100 


11191 

100 

191 

HiH 


NOTES 


1 . The trigger functions only on the falling edge of the trigger pulse only after previously 
being high. After reset the trigger must be brought high and then low to implement 
triggering. 

2. For reset below 0.8 volts, outputs set low and trigger inhibited. For reset above 2.4 
volts, trigger enabled. 

3. The 558 output structure is open collector which requires a pull up resistor to Vcc to 
sink current. The output is normally low sinking current. 
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DESCRIPTION 

The MEA8000 is a 24-pin M MOS integrated 
circuit for generating good quality speech 
from digital code with a programmable bit 
rate. The circuit is primarily intended for 
applications in microprocessor controlled 
systems, where the speech code is stored 
separately in a Read-Only Memory. An effi- 
cient, easy-to-use speech editing and en- 
coding system with EPROM programming 
capability, has been specially developed. 

APPLICATIONS 

• Telephony 

• Automotive 

• Computer response/prompt. 

• Video games. 

• General industrial. 

ABSOLUTE MAXIMUM RATING 


FEATURES 

• Microprocessor interface cability in- 
cluding an 8-bit data bus, an enable and a 
read/write input control signals. 

• 32-bit data buffer hoiding speech frame 
codes. 

• Digital filter of 8th order with 3 program- 
mable formant frequencies, one fixed for- 
mant frequency, and 4 programmable for- 
mant bandwidths. 4 KHZ bandwidth. 

• Programmable amplitudes. 

• Programmable duration of each frame: 8, 
16, 32, or 64 milliseconds. 

• Low data rate: average 1000 bits/sec. 

• Operates from standard EPROMs/ROMs. 

•.Minimal external audio filter requirement. 

• Crystal controlled oscillator or external 
(TTL) clock. 

• Single + 5V power supply. 


PIN CONFIGURATION 


N PACKAGE 



SYMBOL AND PARAMETER 

RATING 

UNIT 

Vcc Supply voltage 

-0.5 to +7 1 

V 


Voltage on any pin with respect to Vgs 


Qutput voltage on pins 2 and 20 


Storage temperature range 


Operating ambient temperature range 


15 


■20 to -I- 125 


0 to -1-70 


13 TEST 

m w 

22] R/W 
13 CLKOUT 
13 OUT 
ji] REF 
is) CLK IN 
U] OSC OUT 
]|] OSC IN 
31] NC 
14] REQEN 
33 VCC 





BLOCK DIAGRAM 


OSC IN JSf 
OSC OUT 14 


CLOCK 

_| 

GENERATOR 



CE FUW W 

I12 I22 I23 


MICROPROCESSOR INTERFACE 

_ DATA 

W AO ' . “ . - 

I23 I1I T3 ^' 1 * 10 10 


INTERFACE 
& TIMING 


I COMMAND register! 


STATUS REGISTER 


DATA 

HANDLING 


4-BYTE INPUT BUFFER 


' PITCH 
INCREMENT 
OR V/UV 
SELECTION 


FREQ. BANDWIDTH % FRAME DURATION 


CODE-TO-PARAMETER ROM 


1 PARAMETER INTERPOLATION LOGIC | 

>1 PITCH 1 

V/UV 1 AMPLITUDE 

1 SPECTRAL SHAPING | 

PERIODIC 

t 


SOURCE 

1 — 

1 FM1 BW 1 1 FM2 BW2 1 FM3BW3 1 FM4BW4 I 


• — (+V-» 

1 FORMANT RESONATORS 



Ji |13 |15 |24 

VgS Vqd NC TEST 


OUT 

SPEECH OUTPUT 
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MEA8000 


Preliminary 


FUNCTIONAL PIN DESCRIPTION 





N PACKAGE 



















D6 (T 





D5 |T 




















D1 \T 


16i OSC JN 





l|] NC 



AO QT 


14| REQEN 





H vcc 




TOP VIEW 


PIN NO. 

SYMBOL 

NAME AND FUNCTION | 

1 CONTROL 1 

2 

REQ 

DATA REQUEST output siana! (open drain) which follows the inverse of the status REQ bit, but 
only if enabled by either the ROE bit in the command register or the external REQEN input pin. 

3 to 10 

D7 to DO 

Data bus to which command or encoded speech- parameters can be written. D7 Is a bidirectional 
line through which the status bit can be read- 

11 

AO 

Data/control input. Discriminates between speech code input buffer (AO = ‘0’) and command register 
(AO = ‘1’) during a ‘write' operation. 

12 

22 

23 

CE 

R/W 

W 

Chip enable, Read/Write, Write These control signals provides an easy interface to most 

microprocessors or microcomputers (see timing 
diagrams). 

14 

REQEN 

Request enable input. REQEN = ‘0’ enables the status REQ bit to appear inverted on the REQ out- 
put, independent of the command register. 

TIMING 1 

16 

17 


Connections for internal clock oscillator. Nominal crystal frequency is 3.84 MHz. OSCTN must be 
tied to ground if CLK IN is used. 

18 

CLK IN 

Clock input for external clock, TTL compatible, 3.84 MHz. Must be tied to ground when not used. 

21 

CLK OUT 

A buffered output of the internal clock cycle ( = CLK IN divided by 3). 




OUTPUT 

19 

REF 

Reference Current input pin for biasing the audio output level. This reference current can be 
derived from a resistor to the positive supply. 

20 

^ 

OUT 

Speech output. This output is a 64 kHz pulse, modulated in both width and amplitude. It is configured 
as a current sink with a saturating voltage of about 3V. 

SUPPLY 

1 

Vss 

Ground. 

13 

< 

o 

o 

Single supply voltage. Nominally 5V, but battery operation is also possible. 

15 

NC 

No connection. 

24 

TEST 

Used for testing purposes. Changes other pin functions. Must be tied to ground for user operation. 
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LINEAR 


LINEAR LSI DIVISION 

VOICE SYNTHESIZER 


Bignntics 

MEA8000 


Preliminary 


DC ELECTRICAL CHARACTERISTICS = 25°C; V^c = 5V, unless otherwise stated. All voltages referenced to Vss 


SYMBOL AND PARAMETER 

TEST CONDITION 

MEA8000 

UNIT 

Min 

Typ 

Max 

Vcc 

Supply voltage (note 1) 


4.5 

5.0 

5.5 

V 

Icc 

Supply current 

(No audio load) 


30 

50 

mA 


DO to D7, AO, CE, W R/W REQEN, CLK IN: 






VlH 

Input HIGH voltage 


2.0 


^CC 

V 

V,L 

Input LOW voltage 


-0.5 


0.8 

V 

l|R 

Input Leakage current (note 2) 




10 

jiA 

C, 

Input Capacitance 




7 

pF 


D7 (I/O), CLK OUT: 


■■ 




VOH 

Output HIGH voltage 

"•oh =~t00 ijA 




V 

VoL 

Output LOW voltage 

•oL = 1.6 rnA 

■1 


0.4 

V 

Cl 

Output Load capacitance 




50 

pF 


REQ: 






VoH 

Output HIGH voltage 

Open drain 



13.2 

V 

VoL 

Output LOW voltage 

•oL = 1 .6 mA 



0.4 

V 

Cl 

Output Load capacitance 




50 

pF 


Audio output 






•ref 

Reference current (note 8) - Pin 19 




0.3 

mA 

•out 

Output current (peak) - Pin 20 

•ref = 0 rnA 


100 


aA 



= 0.1 mA 


1.7 


mA 



^REF ~ mA 


5 


mA 

VOUT 

VouT (pin 20) for linear operation (note 3) 

IpEF “0*1 mA 

2.5 


13.2 

V 


Oscillator 






fxTAL 

Crystal frequency 

Internal 


3.84 

4.00 

MHz 

^CLK 

Clock frequency 

External 


3.84 

4.00 

MHz 


AC ELECTRICAL CHARACTERISTICS (note 4) (Figure 4 and 5) 


SYMBOL AND PARAMETER 

TEST CONDITION 

MEA8000 

UNIT 

Min 

Typ 

Max 

fwR 

Write enable pulse width. 


200 



ns 

•as 

Address set-up time. 


30 



ns 

•ah 

Address hold time. 


30 



ns 

•os 

Data set-up time for write operation. 


150. 



ns 

•dh 

Data hold time for write operation. 


30 



ns 

•rh 

Request hold time (note 5) 




350 

ns 

•rn 

Request next (note 6) 

Clock frequency = 3.84 MHz 



3 


•rd 

Read enable time. 


200 



ns 

•do 

Data delay for read operation (note 7) 




150 

ns 

•of 

Data floating for read operation (note 7) 




150 

ns 

•rv 

Request valid before a write operation. 


0 



ns 

•roe 

Request output enable response. 




750 

ns 

•cs 

Control set-up time. 




20 

ns 

•cH 

Control hold time. 




20 

ns 


NOTES 

1. The circuit will continue to operate from a supply of up to 6.5V, but without necessarily meeting the specification. 

2. This is also valid for V^c = OV. 

3. This permits connection of the output load to a supply higher than that supplying the synthesizer. 

4. Timing reference level is 1 .5V. 

5. An external pull up resistor is required, as this is an open drain output. The time (tp^) to reach 2.0V is specified at a load to 5V of 3.3 kQ and 50 pF. 

6. Between two data write operations of one speech frame. 

7. Levels greater than 2.0V for a ‘1’ or less than 0.8V for a ‘0’ are reached with a load of one TTL input and 50 pF. 

8. Typical voltage level at the REF pin is 2.5V. 
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UNEAR LSI DIVISION 

VIDEO AMPLIFIER 


signotiGB 

NE/SE592 


DESCRIPTION 

The SE/NE592 is a monolithic, two stage, 
differential output, wideband video amplifi- 
er. It offers fixed gains of 100 and 400 
without external components and adjust- 
able gains from 400 to 0 with one external 
resistor. The input stage has been designed 
so that with the addition of a few external 
reactive elements between the gain select 
terminals, the circuit can function as a high 
pass, low pass, or band pass filter. This 
feature makes the circuit ideal for use as a 
video or pulse amplifier in communications, 
magnetic memories, display, video recorder 
systems, and floppy disk head amplifiers. 
Now available in an 8-pin version with 
fixed gain of 400 without external compo- 
nents and adjustable gain from 400 to 0 
with one external resistor. 


FEATURES 

• 120MHz bandwidth 

• Adjustable gains from 0 to 400 

• Adjustable pass band 

• No frequency compensation required 

• Wave shaping with minimal external 
components 

APPLICATIONS 

• Floppy disk head amplifier 

• Video amplifier 

• Pulse amplifier in communications 

• Magnetic memory 

• Video recorder systems 


ABSOLUTE MAXIMUM RATINGS Ta = 25° C unless otherwise specified. 


PARAMETER 

RATING 

UNIT 

Supply voltage 

±8 

V 

Differential input voltage 

±5 

V 

Common mode 



Input voltage 

±6 

V 

Output current 

10 

mA 

Operating temperature range 



SE592 

-55 to +125 


NE592 

0 to +70 


Storage temperature range 

-65 to +150 


Power dissipation 

500 



PIN CONFIGURATION 


DH, FH, N14 PACKAGE 


|l4| INPUT 1 


g2b<3A'n rri 

SELECT LiJ 




T]nc 

in OUTPUT 1 


TOP VIEW 
ORDER NUMBERS 

NE592DH NE592N14 

NE592FH SE592FH 


H PACKAGE* 

G2a gain select 



G-ib gain 
SELECT 


NOTE 

Pin 5 connected to case. 


ORDER NUMBERS 

NE592H SE592H 


"Metal cans (H) not recommended for new de- 
signs. 


EQUIVALENT CIRCUIT 


DE, FE, N8 PACKAGE 

INPUT 2 [T 

Qib GAIN rs- 
SELECT IL 

"1 



T] INPUT 1 

-=iGiaGAIN 

J-J SELECT 


M 

7 

V- [T 



D V+ 

OUTPUT 2 |T 

_j 


— 

^ OUTPUT 1 


TOP VIEW 


ORDER NUMBERS 

NE592DE 


NE592N8 

NE592FE 


S592FE 
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NE/SE592 


LINEAR LSI DIVISION 


VIDEO AMPLIFIER 


DC ELECTRICAL CHARACTERISTICS 1^ = +25‘’C, Vss= ±6V, Vcm = 0 unless otherwise specified. 


Recommended operating supply voltages Vs= ±6.0V. 


PARAMETER 

TEST CONDITIONS 

NES92 

SE592 

UNITS 

Min 

Typ 

Max 

Min 

Typ 

Max 

Differential voltage gain 

■■■■■■ 








Gain 


250 

400 

600 

300 

400 

500 

v/v 

Gain 22-^ 


80 

100 

120 

90 

100 

110 

v/v 

Bandwidth 





■■jH 

■M 


Mi 

Gain 



40 



BH 



Gain 22-'‘ 



90 






Rise time 






■fl 



Gain 1’ 

VouT=1V P-P 


10.5 





ns 

Gain 22-^ 



4.5 

12 


■al 

10 

ns 

Propagation delay 









Gain 

VouT=1V P-P 


7.5 



7.5 


ns 

Gain 22 '* 



6.0 

10 


6.0 

10 

ns 

Input resistance 




■■■■ 





Gain 



4.0 



4.0 


kn 

Gain 22 '* 


10 

30 


20 

30 


kfl 

Input capacitance2 

Gain 2^ 


2.0 



2.0 


PF 

Input offset current 



0.4 



0.4 

3.0 

/lA 

Input bias current 




30 


9.0 

20 


Input noise voitage 

BW 1kHz to 10MHz 


12 



12 


/tVrms 

Input voltage range 




±1.0 



±1.0 

V 

Common mode rejection ratio 









Gain 2* 

VcM±1V, F< 100kHz 

60 

86 


60 

86 


dB 

Gain 2^ 

VcM±1V, F = 5MHz 


60 



60 


dB 

Supply voltage rejection ratio 









Gain 2^ 

AVs= ±0.5V 

50 

70 


50 

70 


dB 

Output offset voltage 







■■ 


Gain 1 

Rl= w 



1.5 



19 

V 

Gain 2^ 

Rl= 00 



1.5 




V 

Gain 3^ 

Rl= 00 


0.35 

0.75 


0.35 

WBm 

V 

Output common mode voltage 

Rl= 00 

2.4 

2.9 

3.4 

2.4 

2.9 


V 

Output voltage swing differential 

Rl = 2 K 

3.0 

4.0 


3.0 

4.0 


V 

Output resistance 



20 



20 


fi 

Power supply current 

Rl= 00 


18 

24 


18 

24 

mA 

THE FOLLOWING SPECS APPLY OVER TEMPERATURE 

0*C 

< Ta < 70*C 

-55“C 

;<Ta< 

125“C 


Differential voltage gain 



■■HI 






Gain 

R| = 2k0, Vr>i IT = 3V p-p 

250 


600 

200 


600 

V/V 

Gain 22-'’ 


80 


120 

80 


120 

V/V 

Input resistance 









Gain 22’^ 


8.0 



8.0 



kO 

Input offset current 




6.0 



5.0 

fiA 

Input bias current 




40 



40 

jiA 

Input voltage range 


±1.0 



±1.0 



V 

Common mode rejection ratio 









Gain 2* 

VcM±1V, F< 100kHz 

50 



50 



dB 

Supply voltage rejection ratio 









Gain 2* 

AVs= ±0.5V 

50 



50 



dB 

Output offset voltage 









Gain 1 

Rl= 00 



1.5 



1.5 

V 

Gain 2^ 

Rl= 00 



1.5 



1.2 

V 

Gain -32 

Rl= 00 



1.0 



1.0 

V 

Output voltage swing differentiai 

Rl = 2K 

2.8 



2.5 



V 

Power supply current 

Rl= 00 



27 



27 

mA 


NOTES; 

1 . Gain select pins G^/^ and G 10 connected together. 

2. Gain select pins G 2 A and G 2 B connected together. 

3 . All gain select pins open. 

4. Applies to 14-pin version only. 


3676 


©IC MASTER 1984 

















































































LINEAR LSI DIVISION 

signotiES 

VIDEO AMPLIFIER 

NE/SE59a 

TYPICAL APPLICATIONS 




104 


V'o (s) 

Vi (s) Z(S) + 2re 

1.4 X 104 


Z(s) + 32 

BASIC CONFIGURATION 


FILTER NETWORKS 


Z NETWORK 


R _ 

o Wv prrr» q 


o VA- 


o vw- 


c 

HI — o 


FILTER 

TYPE 


LOW PASS 


HIGH PASS 


BAND PASS 


BAND REJECT 


Vo (S) TRANSFER 
Vi (s) FUNCTION 


1.4 X 104 


S + R/L 


1.4 X 104 


s + 1/RC 


1.4 X 104 


s2 + R/L s + 1/LC 


1.4 X 104 


S2+ 1/LC 


s2 + 1/LC + s/RC 


In the networks above, the R value used is 
assumed to include 2re, or approximately 320. 


DISC/TAPE PHASE MODULATED READBACK SYSTEMS 


AMPLITUDE: 

FREQUENCY: 



DIFFERENTIATION WITH 
HIGH COMMON MODE 
NOISE REJECTION 


+6 



FOR FREQUENCY Fi << 1/2 ir (32) C 
Vo a 1.4 X 104C.^ 
dT 
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LINEAR LSI DIVISION 


sjgnDtics 


ULTRA HIGH FREQUENCY OPERATIONAL AMPLIFIER NE/SE5539 


DESCRIPTION 

The Signetics NE5539 is a very wide 
bandwidth, high slew rate, monolithic oper- 
ational amplifier for use in video amplifiers, 
RF amplifiers, and extremely high slew rate 
amplifiers. 

Emitter follower inputs provide a true differ- 
ential high input impedance device. Proper 
external compensation will allow design op- 
eration over a wide range of closed loop 
gains, both inverting and non-inverting, to 
meet specific design requirements. 


FEATURES 

• Gain bandwidth product: 1.2GHz at 17dB 

• Slew rate: 600V/^8ec 

• Full power response: 48MHz 

• Avol= 52dB typical 

APPLICATIONS 

• Fast pulse amplifiers 

• RF oscillators 

• Fast sample and hold 

• High gain video amplifiers 
(BW > 20MHz) 


ABSOLUTE MAXIMUM RATINGS 



PARAMETER 

RATING 

UNIT 

Vcc 

Supply voltage 

±12 

V 

Pd 

Interhal power dissipation 

550 

mW 

TSTG 

Storage temperature range 

-65 to -1-150 


Tj 

Max junction temperature 

150 

“C 

Ta 

Operating temperature range 

NE 

0 to 70 ' 

“C 


SE 

-55 to -1-125 

"C 


Lead temperature 

300 



PIN CONFIGURATION 

D,F,N PACKAGE 



ORDER NUMBERS 

NE/SE5539F NE/SE5539N 
NE5539D 


EQUIVALENT CIRCUIT 
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LINEAR LSI DIVISION 


ULTRA HIGH FREQUENCY OPERATIONAL AMPLIFIER 


signotiGS 


NE/SE5539 


DC ELECTRICAL CHARACTERISTICS Vcq = ±8V, = 25°C unless otherwise specified 


SE5539 


PARAMETER 


VqS •f’Put offset voltage 


AVqs/AT 


Iqs Input offset current 




|0 Input bias current 


AIb/AT 


GMRR Common mode rejection ratio 


R||i^ input impedance 


TEST CONDITIONS 


Vo = OV, Rs = 100Q 


Min Typ Max Min 


Rout 

Output impedance 

VoUT 

Output voltage swing 

VOUT 

Output voltage swing 

icc+ 

Positive supply current 

•cc- 

Negative supply current 

PSRR 

Power supply rejection ratio 

AvOL 

Large signal voltage gain 

AvOL 

Large signal voltage gain 

AvoL 

Large signal voltage gain 



Rl = 15QS to GND 
and 470fi to -Vcc 


Over temp 


RL=2kQ to GND 


Ta = 25°C 


Vq = 0, Ri = oo 


Vq = 0, R ^ = oo 


AVcc = ± IV 


Vo = +2.3V, -1.7V 
Rl = ISOQ to GND, 47012 to -Vcc 


+Sw 


-Swing 


+Swing 


—Swing 


+S 


—Swing —2.0 


Over temp 


Ta = 25“C 


Over temp 


Ta = 25°C 


Over temp 


Ta = 25‘’C 


14 I 18 


14 17 


Vo = +2.3V. -1.7V 
Rl = 2K to GND 


Vo = +2.5V. -2.0V 
RL = 2kQ to GND 


NOTE 

1. Differential input voltage should not exceed 0.25 volts to prevent excessive input bias 
current and common mode voltage 2.5 volts These voltage limits may be exceeded if 
current limit is 10mA. 
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LINEAR LSI DIVISION 


sjonDtiES 


ULTRA HIGH FREQUENCY OPERATIONAL AMPLIFIER NE/SE5539 


AC ELECTRICAL CHARACTERISTICS Vcc = ± 8V, Rl = 150Q to GND & 470ft to - Vqc unless otherwise specified. 


PARAMETER 



SE5539 



NE5539 

UNIT 

TEST CONDITIONS 

Min 





Max 

Gain bandwidth product 

AcL = 7 

Vq = 0. 1 Vp-p 


1200 





MHz 

Small signal bandwidth 

CM 

II 

-I 

o 

< 

RL=150fti 


110 





MHz 

Settling time 

CM 

II 

RL=150fti 





15 


nSec 

Slew rate 

Acl = 2 

Ru = 150ft^ 






■H 

V/^Sec 

Propagation delay 

Acl = 2 

RL=150ft^ 


HI 



7 



Full power response 

Acl = 2 

Rl= 150ft’ 


48 



48 


MHz 

Full power response 

> 

< 

II 

Rl = 150ft 


20 






Wide band noise (RMS) 

Bw = 5MHz. Rs = 50ft 


4 



4 


nV/VHz 


NOTE 1: External compensation. 


DC ELECTRICAL CHARACTERISTICS Vcc= ±6V, Ta = 25®C unless otherwise specified 



PARAMETERS 




SE5539 

UNIT 

ICO! uvnuiiiv/no 


Min 

Typ 

Max 

Vqs 

Input offset voltage 



Over temp 


2 

5 

mV 





2 

3 

■M 

Input offset current 



Over temp 


.1 

3 

/.A 

HH 





.1 

1 

Mi 

Input bias current 



Over temp 


5 

20 

iiA 

IM 



Ta=25“C 


4 

10 

CMRR 

Common mode rejection ratio 

VCM=± 

1.3V, Rs= 100ft 

70 

85 


dB 


Positive supply current 



Over temp 


11 

14 

mA 

lcc + 





11 

13 


Negative supply current 



Over temp 


8 

11 

mA 

'cc 





8 

10 

PSRR 

Power supply rejection ratio 

aV/ _ -i. 1\/ 

Over temp 


300 

1000 

ij}JN 

“•CC- - 









Over temp 

+ Swing 

+ 1.4 

+ 2.0 



VoUT 

Output voltage swing 

Rl= 150ft to GND 

- Swing 

-1.1 

- 1.7 



and 390ft to - Vqc 

B 

+ Swing 

+ 1.5 

+ 2.0 


V 




- Swing 

- 1.4 

-1.8 




AC ELECTRICAL CHARACTERISTICS Vcc= ±6V, RL=150fttoGNDand390ftto - Vcc unless otherwise specified 


PARAMETER 

TEST CONDITIONS 

SE5539 

UNIT 

Min 

Typ 

Max 

Gain bandwidth product 

Acl=7 


700 


MHz 

Small signal bandwidth 

II 

_j 

o 

< 


120 


MHz 

Settling time 

Aol=2' 


23 


ns 

Slew rate 

Acl =2’ 


330 


V/,iS 

Propagation delay 

Acl=2^ 


4.5 


ns 

Full power response 

II 

_i 

o 

< 


20 


MHz 


NOTE 1: External compensation. 
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LINEAR LSI DIVISION 


ULTRA HIGH FREQUENCY OPERATIONAL AMPLIFIER 


sjgnDfics 


NE/SE5539 


NE5S39 OPEN LOOP PHASE 


iniiiinmininMinnii 

IfeiMIIIIHHIIIIIIMIIIIill 

inniiiiHiiiiiiiii^i^iiiiiii 

iniiiiiiniiiiiiiMiiiiu^ 

iiiinmiiniiiminiii 


1MHz 10MHz 100MHz 1GHz 


NE5539 OPEN LOOP GAIN 


■llllllllllilllllllllllHIIIIIIIIIII 

■llllllllllllllllllllllilHIIIIIIIIII 

■llllllllllllllllllllllll■lllllllllll 

■IIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIII 

■iiiiiiiiiiiiniiiiiiiiiiniiiiiiiiii 

■iiiiiniiiiiiife:Miiiiiiniiiiiiiiii 

■llllllllllllllllllliSMIllilllllll 


■iiiiiiiiiiiiiiiiiiiiijiiiliilH 


10MHz 100MHz IQHz 


POWER BANDWIDTH (SE) 


POWER BANDWIDTH (NE) 


^0mi2 100MHz 

FREQUENCY m CYCLES PER SECOND 


SE5539 OPEN LOOP GAIN V8 FREQUENCY 


10MHZ 100MHz 

FREQUENCY IN CYCLES PER SECOND 


POWER BANDWIDTH 


VCC = ± 6 V 



RL = 126<> 


[ 


10 MHz 100 MHz SOOkMz 

FREQUENCY IN CYCLES PER SECOND 


GAM (-7) 
RL = 15012 


10 MHz 100 IWz 

FREQUENCY M CYCLES PER SECOND 


SE5539 OPEN LOOP PHASE vs FREQUENCY 


GAIN BANDWIDTH PRODUCT vs FREQUENCY 


10 MHz 1001 

frequency in CYCLES PER SECOND 


10 MHz 100 MHz 

FREQUENCY M CYCLES PER SECOND 


Indicates typical 

distribution — 66®C < < 125‘’C 
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LINEAR’LSI DIVISION 


ULTRA HIGH FREQUENCY OPERATIONAL AMPLIFIER 


syinMiis 


NE/SE5539 


CIRCUIT LAYOUT CONSIDERATIONS 

As may be expected for an ultra-high fre- 
quency, wide gain bandwidth amplifier, 
the physical circuit layout is extremely 


critical. Breadboarding is not recom- favorable system operation. An example 
mended. A double-sided copper clad utilizing a 28dB non-inverting amp is 
printed circuit board will result in more shown in Figure 1. 
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VIDEO AMPLIFIER 


sjgnDtics 


NE5592 


DESCRIPTION 

The NE5592 is a dual monolithic, two 
stage, differential output, wideband video 
amplifier. It offers fixed gain of 400 with- 
out external components or adjustable 
gains from 400 to 0 with one external 
resistor. The input stage has been de- 
signed so that with the addition of a few 
external reactive elements between the 
gain select terminals, the circuit can func- 
tion as a high pass, low pass, or band pass 
filter. This feature makes the circuit ideal 
for use as a video or pulse amplifier in 
communications, magnetic memories, 
display, video recorder systems, and 
floppy disk head amplifiers. 


FEATURES 

• 120MHz bandwidth 

• Adjustable gains from 0 to 400 

• Adjustable pass band 

• No frequency compensation required 

• Wave shaping with minimal external 
components 


APPLICATIONS 

• Floppy disk head amplifier 

• Video amplifier 

• Pulse amplifier in communications 

• Magnetic memory 

• Video recorder systems 


PIN CONFIGURATION 



Absolute maximum ratings T.a = 25“ C unless otherwise specified. 


PARAMETER 

RATING 

UNIT 

Supply voltage 

±8 

V 

Differential input voltage 

±5 

V 

Common mode 



Input voltage 

±6 

V 

Output current 

10 

mA 

Operating temperature range 



NE5592 

0 to -t-70 

;°C 

Storage temperature range 

-65 to -1-150 

“C 

Power dissipation 

500 

mW 


EQUIVALENT CIRCUIT 
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NE5592 


LINEAR LSI aVISON 


VIDEO AMPLIFIER 


Preliminary 


DC ELECTRICAL CHARACTERISTICS 1^= +25'’C, Vss= ±6V, Vcm = 0 unless otherwise specified. 

Recommended operating supply voltage Vs= ±6.0V. 


PARAMETER 

TEST CONDITIONS 

NE5592 

UNITS 

Min 

Typ 

Max 

Differential voltage gain 






Gain 1^ 

Rl” 2kfi, Vqui- = 3V P"P 

250 

400 

600 

v/v 

Bandwidth 

Gain 1’ 

Rise Time 



40 


MHz 

Gain 1'' 

VouT=''Vp-p 


10.5 


ns 

Propagation delay 






Gain \ 

VoUT=1Vp-p 




ns 

Input resistance 






Gain 



4.0 


kfl 

Input capacitance^ 



2.0 


PF 

Input offset current 



0.4 

5.0 

mA 

Input bias current 



9.0 

30 


Input noise voltage 

BW 1kHz to 10MHz 


12 


/tVrms 

Input voltage range 




±1.0 

V 

Common mode rejection ratio 






Gain 

VcM±1V, F < 100kHz 

60 

86 


dB 

Gain 

Supply voltage rejection ratio 

VcM±1V, F = 5MHz 


60 


dB 

Gain 1^ 

AVs=±0.5V 

50 

70 


dB 

Channel separation 

VouT=3Vpp; F=100K 


85 


dB 


(input referenced) 





Output offset voltage 




■H 


Gain 1’ 

Rl= » 




V 

Gain 2^ 

Rl= 00 

HI 

0.35 


V 

Output common mode voltage 

Rl= 00 


2.9 


V 

Output differential voltage swing 

RL = 2k 


4.0 


V 

Output resistance 


HIH 

20 


n 

Power supply current 

Rl= 00 


18 

24 

mA 

THE FOLLOWING SPECS APPLY OVER TEMPERATURE 

0 

®C < Ta < 70“ 

C 


Differential voltage gain 






Gain 1^ 

RL=2kfl, Vout~ 3V p-p 

250 


600 

V/V 

Input resistance 






Gain 1^ 





kO 

Input offset current 




6.0 

/^A 

Input bias current 




40 

liA 

Input voltage range 


±1.0 



V 

Common mode rejection ratio 

Gain 

Supply voltage rejection ratio 

VcM± IV, F < 100kHz 

50 



dB 

Gain 

AVs= ±0.5V 

50 



dB 

Channel separation 

VouT=3Vpp; F=100K 


75 


dB 


(input referenced) 





Output offset voltage 






Gain 1 

Rl= 00 



1.5 

V 

Gain 22 

Rl= 00 



1.0 

V 

Output differential voltage swing 

RL=2k 

2.8 



V 

Power supply current 

Rl= 00 



27 

mA 


NOTES: 

1. Gain select pins connected together. 

2. All gain select pins open. 
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%i Teleccxnmunications integrated Circuit Capabiiities 


Silicon Systems offers a broad iine of standard teiecom- 
munications circuits aimed at providing cost-effective 
solutions for common customer application problems. 
At the heart of SSi’s efforts in the communications 
market is its pioneering work with CMOS switched 
capacitor filters. Our early success with the DTMF 
receiver has enabled us to develop a family of chips 
utilizing the switched capacitor filter technology. 

As a trendsetter in the field, Silicon Systems is 
leading the way towards a whole new era of VL$I cir- 
cuits for telecommunications. Our broad selection of 
DTMF receivers demonstrates not only technological 
leadership In our own semiconductor field but also our 
capability to anticipate the growing needs of the fast- 
paced telecommunications marketplace. 

PROCESSES 

Silicon Systems offers circuits in junction-isolated, 
bipolar, single and double-layer metal. Plus, SSi has a 
CMOS capability that includes not only a rnetal-gate 
process but also a silicon-gate process that produces 
circuits packed with more functions in a smaller size for 
high-speed, low-power performance. These are the most 
popular and reliable processes in the two basic 
technologies, and SSI’s advanced ultra-clean wafer fab 
produces higher yields than ordinary facilities. 

PRODUCT QUALITY 

Silicon Systems has made a major investrnerit in 
product test and in-line quality control equipment. For 
example, a state-of-the-art LTX CP80 is used for func- 
tional and parametric testing of sophisticated analog, 
digital, and combination A/D circuits. In this way, SSi is 
dedicated to the delivery of complex VLSI circuits to 
meet the incoming quality level you require. 


Here are a few completeci circuits that demonstrate 
our broad teiecommunications 1C capabiiity: 

BIPOLAR 


integrated Circuit Function 

Application 

Audio System Receiver 

Telephone Answering 
Machine 

VHF/UHF Gain Mixer 

Radio Receiver 

Puise Width Modulator 

Switching Power Supply 

Controller 

Home Appliance 

Digital Receiver 

Remote Control 

PCM Encoder/Decoder 

Telecom System 

Digital Correlator/ 
Integrator 

Radio Telescope 


MOS 


integrated Circuit Function 

Application 

DTMF Receiver 

‘Decodes Touch-Tone® 
Telephone Signals 

300 Baud Modem 

Data Tra.ns.mission 

1200/24(X) Baud Receiver 

FSK/PSK Modem 

Error Corrector 

Military Radio 

Remote Transmitter 

Telephone Answering 
Machine 

Phoneme Based Speech 
Synthesizer 

Text-to-Speech 

Display Timing Generator 

TV Sets 

Video Processor 

Infrared Video System 

16 Channel Switching 
Matrix 

Bank Communications 
System 

Digital Loop Detector 

Traffic Signal Control 

Programmable Digital 
Receiver 

Home Appliance Remote 
Control 

Vocal Tract System 

Speech Synthesis 



SSi STANDARD PRODUCTS TELECOMMUNICATIONS CIRCUITS 




Silicon Skslems 

Incorporated 


Part Number 

Circuit Type 

Package 

DTMF’s Receivers/Fiiters 

SSI 201 

12V, DTMF Receiver 

22 DIP 

SSI 202 

5V, DTMF Receiver 

18 DIP 

SSI 203 

5V, DTMF Receiver (w/early detect) 

18 DIP 

SSI 5601 

5V/12V, Dial Tone Reject Filter 

14 DIP 

Modem 

331 180 

1200 Baud pSK Modem 

16 DIP 

Speech Synthesizer 

SSI SC-01 

VOTRAX SC-01 Compatible 

22 DIP I 

SSI 263 

VOTRAX SC-02 Compatible 

24 DIP 

Switched Capacitor Filter Array 

SCA-6 

CMOS Semicustom SCF Array ( 6 filter sections) 

8-28 DIP 

SCA-12 

CMOS Semicustom SCF Array (12 filter sections) 

24-40 DIP 


14351 Myford Road, Tustin, California 92680 (714) 731-7110, TWX 910-595-2809 
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Don't miss 
the Sections on 
SemicHStom ICs 

Digitai Gate Arrays, 
Standard Ceiis, and 
Linear Arrays Are 
Aii Covered 

Vol. II, page 4425 


LINEAR TYPES TL291, TL292, TL294 

INTEGRATED HIGH-FREQUENCY OPERATIONAL AMPLIFIERS 

CIRCUITS 

D2782, SEPTEMBER 1983 


• Small-Signal Unity-Gain Bandwidth 
... 20 MHz Typ 

• Noninverting Slew Rate ... 50 V//ts Typ 
(Unity-Gain Follower) 

• Internal Frequency Compensation 

• Full-Power Bandwidth at Vqpp = 20 V 
. . . 400 kHz Typ 

• Open-Loop Gain at Full-Power Bandwidth, 
Vqpp = 20 V ... 34 dB Typ 

• Output Short-Circuit Protection 

f TL291 Has Offset Null Capability 

• Pinout is Same as Standard General Purpose 
Operational Amplifiers 


TL291 

JG OR P DUAL-IN-LINE PACKAGE 
(TOP VIEW) 



TL292 

JG OR P DUAL-IN-LINE PACKAGE 
(TOP VIEW) 



description 

These devices are high-speed operational amplifiers 
designed for applications requiring wide bandwidth 
and a fast slew rate. These monolithic circuits 
incorporate new high-frequency P-N-P transistors that 
eliminate the need for large feed-forward capacitors 
required in previous moderately high-frequency 
designs to pass the signal around slow lateral P-N-P 
stages. 

These operational amplifiers have a typical full-power 
bandwidth of 400 kilohertz for a 20-volt peak-to-peak 
output swing, because of the higher 20-megahertz 
unity-gain bandwidth, the typical open-loop gain at the 
400-kilohertz full-power bandwidth is a very 
respectable 34 decibels. 

The TL291 single-channel operational amplifier pinout 
includes offset nulling, which is easily accomplished 
by connecting a potentiometer across the offset null 
pins with the wiper connected to the V^C - P'^- 

The TL291M, TL292M, and TL294M will be 
characterized for operation over the full military 
temperature range of - 55 °C to 1 25 ®C. The TL291 C, 
TL292C, and TL294C will be characterized for 
operation from 0°C to 70 ®C. 


TL294 

J OR N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 



NC — No internal connection 


QC 

< 

LU 

Z 


symbol (each amplifier) 



PRODUCT PREVIEW 

Thto documant contain* kiformation on a product under 
davoiopinant. Taxaa bistnunant* raaarvaa the right to 
Chang* or discontinu* thto product without notic*. 
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LINEAR 


TI Sales Offices 


ALABAMA: Huntsville. SOO Wynn Drive, Suite 514, 
Huntsville, AL 35805, (205) 837-7530. 

ARIZONA: Phoenix, P.Q Box 35160, 8102 N. 23rd Ave., 
Suite A, Phoenix, AZ 85021, (602) 995-1007. 

CALIFORNIA: El Segundo, 831 S. Douglas St., El Segundo, 
CA 90245, (213) 973-2571; Irvine, 17891 Cartwri^t Rd., 
Irvine, CA 92714, (714) 660-1200; Sacramento, 19(X) Ibint 
West Way, Suite 171, Sacramento, CA 95815, (916) 929-1521; 
San Diego, 4333 View Ridge Ave., Suite B., San Diego, CA 
92123, (714) 278-9600; Sana data, 5353 Betsy Ross Dr., 
Sana Clan, CA 95054, (408) 980-9000; Woodland Hilb, 
21220 Erwin St., Woodland Hills, CA 91367, (213) 704-7759. 

COLORADO: Denven 9725 E. Hampden St., Suite 301, 
Denver, CO 80231, (303) 695-2800. 

CONNECTICUT: Wallingfotd, 9 Banres Industrial (hrlc 
Rd., Banres Irtdustrial Park, Wallitrgford, CT 06492, (203) 
269-0074. 

FLORIDA; Clearwater, 2280 U.S. Hwy. 19 N., Suite 232, 
Clearwater, a 33515, (813) 796-1926; Ft. Uudeidale, 2765 
N.W. 62nd St., Ft. Lauderdale, a 33309, (305) 973-8502; 
Maitland, 2601 Maitland Center (brkway, Maitlsmd, a 32751, 
(305) 646-9600. 

GEORGIA: Atlana, 3300 Northeast Expy., Building 9, 
Atlanta, GA 30341, (404) 452-4600. 

ILLINOIS: Arlington Heights, 515 W. Algonquin, Arlington 
Heights, IL 60005, (312) 640-2934. 

INDIANA: Ft. Wayne, 2020 Inwood Dr., Ft. Wayne, IN 
46805, (219) 424-5174; Indianapolis, 2346 S. Lynhurst, Suite 
J-400, Indianapolis, IN 46241, (317) 248-8555. 

IOWA: Cedar Rapids, 373 Collins Rd. NE, Suite 200, Cedar 
Rapids, lA 52402, (319) 395-9550. 

MARYLAND: Bakimoic, 1 Rutherford PI., 7133 Rutherford 
Rd., Baltimore, MD 21207, (301) 944-8600. 

MASSACHUSETTS: Wakhara, 504 Totten Rmd Rd., 
Waltham, MA 02154, (617) 890-7400. 

MICHIGAN; Rumington Hills, 33737 W. 12 Mile Rd., 
Farmington Hills, MI 48018, (313) 553-1500. 

MINNESOTA: Edina, 7625 Fhrklawn, Edina, MN 55435, 
(612) 830-1600. 

MISSOURI: Kansas Cit^ 8080 Ward Pkwy., Kansas City, 

MO 64114, (816) 523-2500; St. Louis, 11861 Westline 
lirdustrial Drive, St. Louis, MO 63141, (314) 569-76CX3. 

NEW JERSCT^ Clark, 292 Terminal Ave. West, Clark, NJ 
07066, (201) 574-931X3. 

NEW MEXICO: Aibuquerque, 5907 Alice NSE, Suite E., 
Albuquerque, NM 87110, (505) 265-8491. 

NEW YORK: East Syracuse, 6700 Old Collamer Rd., East 
Syracuse, NY 13057, (315) 463-9291; Endicott, 112 Nanticoke 
Ave., P.O. Box 618, Endicott, NY 13760, (607) 754-3900, 
Melville, 1 Huntington (Quadrangle, Suite 3C10, P.O. Box 
2936, Melville, NY 11747, (516) 454-6600; Phu^eepsie, 201 
South Ave., Poughkeepsie, NY 12601, (914) 473-2900; 
Rochester, 1210]e(fotson Rd., Rochester, NY 14623, (716) 
424-5400. 

NORTH CAROLINA: Charlotte, 8 Woodlawn Green, 
Woodlawn Rd., Orarlotte, NC 28210, (704) 527-0930; 
Raleigh, 3000 Highwoods Blvd., Suite 118, Raleigh, NC 
27625, (919) 876-2725. 

OHIO: Beachrwood, 23408 Cfommerce Park Rd., Beachwood, 
OH 44122, (216) 464-6100; Dayton, Kingsley Bldg., 4124 
Linden Ave., Dayton, OH 45432, (513) 258-3877. 

OKLAHOMA: Tulsa, 7615 East 63td Place, 3 Memorial 
Place, TulsaOK 74133, (405) 250-0633. 

OREGON: Beaverton, 6700 SW 105ch St., Suite 110, 
Beaverton, OR 97005, (503) 643-6758. 


PENNSYLVANU: Ft. Washington, 575 Virginia Dr.. Ft. 
Washiirgton, PA 19034, (215) 643-6450; Cbraopolis, PA 
15108, 420 Rouser Rd., 3 Airport Office PK. (412) 771-8550. 

TEXAS: Austin, 12501 Research Blvd., P.O Box 2909, 
Austin. TX 78723, (512) 250-7655; Dallas, P. O. Box 1087, 
Richardson, TX 15080 -, Houston, 9100 Southwest Hwy., Suite 
237, Houston, TX 77036, (713) 778-6592; San Antonio, 1000 
Central Park South, San Antonio, TX 78232, (512) 496-1779. 

ITTAH: Salt Lake City; 3672 West 2100 South. Salt Uke 
City, UT 84120, (801) 973-6310. 

VIRGINIA: Fairfax, 3001 Prosperity, Fairfox, VA 22031, 

(703) 849-1400; Midlothian, 13711 Sutter’s Mill Circle. 
Midlothian, VA 23113, (804) 744-1007. 

WISCONSIN; Brookfield, 205 Bishops Way. Suite 214, 
Brookfield, WI 53005, (414) 784-3040. 

WASHINGTON: Redmond, 2723 152nd Ave.. N.E. Bldg. 6, 
Redmond. WA 98052, (206) 881-3080. 

CANADA: Otawa, 436 Mac Laten St., Ottawa, Canada, 
K2POM8,(613) 233-1177. Richmond HiB, 280 Centre St. E., 
Richinond Hill L4C1BI. Ontario, Canada, (416) 884-9181; St. 
Laurent, Ville St. Laurent (Quebec. 9460 Trans Catrada Hwy., 
St. Laurent, (Quebec, Canada H4S1R7, (514) 334-3635. D 


TI Distributors 


ALABAMA: Hall-Mark (205) 837-8700. 

ARIZONA: Phoenix, Kierulff (602) 243-4101; Marshall (602) 
968-6181; Wyle (602) 249-2232; Tucson, Kierulff (602) 
624-9986. 

CALIFORNIA: Los Angeles/Orange County^ Arrow (213)- 
701-7500, (714) 851-8961; Kierulff (213) 725-0325. (714) 
731-5711; Marshall (213) 999-5001, (213) 442-7204, (714) 
556-6400; R.V. Weatherford (714) 634-9600. (213) 849-3451, 
(714) 623-1261; Wyle (213) 322-8100, (714) 641-1600, San 
Diego, Arrow (619) 565-4800; Kierulff (619) 278-2112; 
Marshall (619) 578-9600; R. V. Weatherford (619) 695-1700; 
Wyle (619) 565-9171; San FraiKisco Bay Area, Arrow (408) 
745-6600; Kierulff (415) 968-6292; Marshall (408) 732-1100; 
Wyle (408) 727-2500; Sana Barbara, R. V. Weatherford (805) 
%5-855L 

COLORADO: Arrow (303) 758-2100; Kierulff (303) 

790-4444; Wyle (303) 457-9953. 

CONNECTICUT: Arrow (203) 265-7741; Diplomat (203) 
797-9674; Kierulff (203) 265-1115; Marshall (203) 265-3822; 
Milgray (203) 795-0714. 

FLORIDA: Ft. Lauderdale, Arrow (305) 776-7790; Diplomat 
(305) 971-7160; Hall-Mark (305) 971-9280; Kienilff (305) 
652-6950; Orlando, Arrryw (3031 775-1480 Diplomat (305) 
725-4520; Hall-Mark (305) 855-4020; Mil'^y (305) 647-5747; 
Tampa, Diplomat (813) 443-4514; Hall-Mark (813) 576-8691; 
Kierulff (813) 576-1966. 

GEORGIA: Arrow (404) 449-8252; Hall-Mark (404) 
447-8000; Kierulff (404) 447-5252; Marshall (404) 923-5750. 

ILLINOIS: Arrow (312) 397-3440; Diplomat (312) 595-1000; 
Hall-Mark (312) 860-3800; Kierulff (312) 640-0200; Newark 
(312) 638-4411. 




Texas 

Instruments 

Creating useful products 
and services for you. 


INDIANA: Indianapolis, Arrow (317) 243-9353; Graham 
(317) 634-8202; Ft. Wayne, Gtaham.(219) 423-3422. 

IOWA: Arrow (319) 395-7230. 

KANSAS: Kansas City, Component Specialties (913) 
492-3555; Hall-Mark (913) 888-4747; Wichia, LCOMP (316) 
265-9507. 

MARYLAND: Arrow (301) 247-5200; Diplomat (301) 
995-1226; Hall-Mark (301) 796-9300; Kierulff (301) 247-5020; 
Milgray (301) 468-6400. 

MASSACHUSETTS: Arrow (617) 933-8130; Diplomat (617) 
429-4120; Kierulff (617) 667-8331; Marshall (617) 272-8200; 
Time (617) 935-8080. 

MICHIGAN: Detirrit, Arrow (313) 971-8200; Newark (313) 
%7-0600; Grand Rapids, Arrow (616) 243-0912. 

MINNESOTA: Arrow (612) 830-1800; Hall-Mark (612) 
854-3223; Kienilff (612) 941-7500. 

MISSOURI; Kansas City; LCOMP (816) 221-2400; St. Louis, 
Arrow (314) 567-6888; Hall-Mark (314) 291-5350; Kierulff 
(314) 739-0855. 

NEW HAMPSHIRE: Arrow (603) 668-6968. 

NEW JERSEY: Arrow (201) 575-5300, (609) 235-1900; 
Diplomat (201) 785-1830; General Radio (609) 964-8560; 
Hall-Mark (201) 575-4415, (609) 424-7300, JACO (201) 
778-4722. (800) 645-5130; Kierulff (201) 575-6750; Marshall 
(201) 882-0320; Milgray (609) 963-5010, (800) 645-3956. 

NEW MEXICO; Arrow (505) 243-4566; International 
Electronics (505) 345-8127. 

NEW YORK: Long Island, Arrow (516) 231-1000; Diplomat 
(516) 454-6334; Hall-Mark (516) 737-0600; JACO (516) 
273-5500; Marshall (516) 273-2424; Milgray (516) 546-5600, 
(800) 645-3986; Hall-Mark (516) 737-0600; Rwhestei; Arrow 
(716) 275-0300; Marshall (716) 235-7620; Rochester Radio 
Supply (716) 454-78CX); Syracuse, Arrow (315) 652-1000; 
Diplomat (315) 652-5000; Marshall (607) 754-1570. 

NORTH CAROLINA: Arrow (919) 876-3132, (919) 

725-8711; Hall-Mark (919) 872-0712; Kierulff (919) 852-9440. 

OHIO: Cincinnati, Graham (513) 772-1661; Hall-Mark (513) 
563-5980; Cleveland, Arrow (216) 248-3990; Hall-Mark (216) 
473-2907; Kierulff (216) 587-6558; Columbus, Hall-Mark 
(614) 891-4555. Dayton, Arrow (513) 435-5563; ESCO (513) 
226-1133; Marshall (513) 236-8088. 

OKLAHOMA: Arrow (918) 665-7700; Component Specialties 
(918) 664-2820; Hall-Mark (918) 665-3200; Kienilff (918) 
252-7537. 

OREGON: Kierulff (503) 641-9150; Wyle (503) 640-6000. 

PENNSYLVANIA: Arrow (412 ) 856-7000, (215) 928-1800; 
General Radio (215) 922-7037; Hall-Mark (215) 355-7300. 

TEXAS: Austin, Arrow (512) 835-4180; Component 
Specialties (512) 837-8922; Hall-Mark (512) 258-8848; Kierulff 
(512) 835-2090; Dallas, Arrow (214) 3^-7500; Component 
Specialties (214) 357-6511; Hall-Mark (214) 341-1147; 
International Electronics (214) 233-9323; Kierulff (214) 
343-2400; El Paso, International Electronics (915) 778-9761; 
Houston, Arrow (713) 491-4100; Component Specialties (713) 
771-7237; Hall-Mark (713) 781-61(X); Harrison Equipment 
(713) 879-2600; Kienilff (713 ) 530-7030. 

UTAH: Dipbmat (801) 486-4134; Kierulff (801) 973-6913; 
Wyle (801) 974-9953. 

VIRGINIA: Arrow (804) 282-0413. 

WASHINGTON: Arrow (206) 643-4800; Kierulff (206) 
575-4420; Wyle (206) 453-8300. 

WISCONSIN: Arrow (414) 764-6600; Hall-Mark (414) 
761-3000; Kierulff (414) 784-8160. 

CANADA: Calgary; Future (403) 259-6408; Varah (403) 
230-1235; Hamilton, Varah (416) 561-9311; Montreal, CESCO 
(514) 735-5511; Future (514) 694-7710; Nepeon, ITT 
Components (613) 226-7406; Ottawa, CQE^O (613) 

226-6905; Future (613) 820-8313; (Quebec City, CESCO (418) 
687-4231; ITT Componenu (514) 735-1177; Toronto, CESCO 
(416) 661-0220, Future (416) 663-5563; ITT Components 
(416) 630-7971; Vancouver, Future (604) 438-5545; Varah 
(604) 873-3211; ITT Components (604) 270-7805; Winnipeg, 
Varah (204) 633-6190. BD 
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TYPES TLC251. TLC251A, TLC251B, TLC271, TLC271A, TLC271B 
PROGRAMMABLE LOW-POWER LinCMOSTM OPERATIONAL AMPLIFIERS 

D2751, JULY 1983-REVISED OCTOBER 1983 


Wide range of Supply Voltages: 

1 V to 16 V (TLC251) 

4 V to 16 V (TLC271) 

True Single-Supply Operation 

Common-Mode Input Voltage Includes the 
Negative Rail 

Low Noise ... 30 nVVRz Typ at 1 kHz 
(High^Bias) 


D, JG. OR P DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


OFFSET N1 I 
IN- I 
IN+ I 

gnd! 


TT 

77 

2 

7 

3 

6 

4 

5 


BIAS SELECT 

Vdd 

OUT 

OFFSET N2 


FH OR FK PACKAGE 
(TOP VIEW) 


description 


The TLC251 and TLC271 series are low-cost, low- 
power programmable operational amplifiers designed 
to operate with single or dual supplies. Unlike 
traditional metal-gate CMOS op amps, these devices 
utilize the Texas Instruments silicon gate LinCMOS™ 
process, giving them stable input offset voltages 
without sacrificing the advantages of metal-gate 
CMOS. This series of parts is available in selected 
grades of input offset voltage and can be nulled with 
one external potentiometer. Because the input 
common-mode range extends to the negative rail and 
the power consumption is extremely low, this family 
is ideally suited for battery-powered or energy- 
conserving applications. A bias-select pin can be used 
to program one of three ac performance and power- 
dissipation levels to suit the application. The TLC251 
offers the same operation as the TLC271, but also 
features guaranteed operation down to a 1 V supply. 
Both devices are stable at unity gain. 

TEMPERATURE RANGES AND PACKAGES 


(/) 

LI- 1-r 
U LL U < U 
Z O Z CQ Z 

L_J LJ LJ 1—1 l_J 
3 2 1 20 19 


NC 04 

18 n NC 

IN - h 5 

17 [ VdD 

NC n 6 

ifi f1 NT. 

- - l_j - — 

IN-f U 7 

15[ OUT 

NC he 

14 [ NC 


9 10 11 12 13 


U Q O tN U 
Z Z Z 2 2 
O H- 


NC No internal connection 


symbol 


BIAS SELECT 


SERIES 

TEMPERATURE RANGE 

PACKAGES 

TLC251 C Types 
TLC271C Types 
TLC271I Types 
TLC271M Types 

0°C to 70° 

0°C to 70 °C 

-40°C to 85 °C 

-55°C to 125°C 

JG, P, D 

JG, P, D 

JG, P, D 

JG, FH, FK 


NONINVERTING 
INPUT IN+ 

INVERTING 
INPUT IN- 
OFFSET N1 
OFFSET N2 


a: 

< 

yj 

Z 



PARAMETER LOW Bl/l 

Supply current (Typ) 10 ;tA 

Slew rate (Typ) 0.04 y/^ 

Input offset voltage (Max) 

Stsndsrd typss 10 mV 

. . . A-suffix types 5 mV 

. . . B-suffix types 2 mV 

Offset voltage change (Typ) M^/mo 

0.7 piVr 

Input bias current (Typ) 1 pA 

Input offset current (Typ) 1 pA 

tjhe long-term drift value applies after the first month. 


DEVICE FEATURES 

LOW BIAS 

MEDIUM BIAS 

HIGH BIAS 

10 nA 

150 /tA 

1000 nA 

0.04 V//iS 

0.6 V//tS 

4.5V//ts 

10 mV 

10 mV 

10 mV 

5 mV 

5 mV 

5 mV 

2 mV 

2 mV 

2 mV 

0.1 ftV/month^ 

0.1 /iV/month^ 

0.1 ;rV/month^ 

0.7 ^y/°c 

2 ixvrc 

5 mV/°C 

1 pA 

1 pA 

1 pA 

1 pA 

1 pA 

1 pA 


ADVANCE INFORMATION 


This document contains information on a new product. 
Specifications are subject to change without notice. 


Copyright © 1983 by Texas Instruments Incorporated 
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TYPES TLC251, TLC251A. TLC251B, TLC271. TLC271A, TLC271B 
PROGRAMMABLE LOW-POWER LinCMOSTM AMPLIFIERS 


These devices have internal Electrostatic Discharge (ESD) protection circuits which will prevent catastrophic failures 
at voltages up to 2000 volts as tested under MIL-STD-883B Method 301 5.1 . However, care should be exercised in 
handling these devices as exposure to ESD may result in a degradation of the device parametric performance. 

Because of the extremely high input impedance and low input bias and offset currents, applications for the TLC251 
and TLC271 series include many areas that have previously been limited to BIFET and IMFET product types. Any circuit 
using high-impedance elements and requiring small offset errors is a good candidate for cost-effective use of these 
devices. Many features associated with bipolar technology are available with LinCMOS operational amplifiers without 
the power penalties of traditional bipolar devices. General applications such as transducer interfacing, analog calculations, 
amplifier blocks, active filters, and signal buffering are all easily designed with the TLC271 . Remote and inaccessible 
equipment applications are possible using the low-voltage and low-power capabilities of the TLC251 . In addition, by 
driving the bias-select input with a logic signal from a microprocessor, these operational amplifiers can have software- 
controlled performance and power consumption. The TLC251 is well suited to solve the difficult problems associated 
with single-battery and solar-cell-powered applications. 

Devices having an "M” suffix are characterized for operation over the temperature range of - 55 °C to 1 25 °C, those 
with an "I” suffix are characterized for operation from — 40°C to 85®C, and those with a "C” suffix are characterized 
for operation from 0°C to 70 °C. 


schematic 
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LINEAR 

INTEGRATED 

CIRCUITS 


TYPES TLC252, TLC25L2, TLC25M2. TLC272, TLC27L2. TLC27M2 
LinCMOSTM DUAL OPERATIONAL AMPLIFIERS 

JUNE 1983-REVISED OCTOBER 1983 


• Wide range of Supply Voltages: 

1 V to 16 V (TLC252 types) 

4 V to 16 V (TLC272 types) 

• True Single-Supply Operation 

• Common-Mode Input Voltage Includes the 
Negative Rail 


D, JG, OR P DUAL-IN-LINE PACKAGE 
(TOP VIEW) 

OUT pi U sp VdD 


IN 


IN-t- Cs 
GNDd 


7 D OUT 
6 H IN- 
5 ^ IN + 


• Low Noise ... 30 nVVHz Typ at f = 1 kHz 
(High-Bias Versions) 

description 

The TLC252 and TLC272 series are low-cost, low- 
power dual operational amplifiers designed to operate 
with single or dual supplies. These devices utilize the 
Texas Instruments silicon gate LinCMOS^*^ process, 
giving them stable input offset voltages that are 
available in selected grades of 2, 5 or 10 mV 
maximum, very high input impedances, and extremely 
low input offset and bias currents. Because the input 
common-mode range extends to the negative rail and 
the power consumption is extremely low, this series 
is ideally suited for battery-powered or energy- 
conserving applications. The TLC252 types offer 
guaranteed operation down to a 1-V supply. All 
devices are unity-gain stable and have excellent noise 
characteristics. 


FH OR FK PACKAGE 

(TOP VIEW) 

H 

D 

O Q 
CJ O Q U 

Z Z > Z 



CM 

% 


NC— No interna! connection 


symbol (each amplifier) 


NONINVERTING 
INPUT IN+ 

INVERTING 
INPUT IN- 



DEVICE FEATURES 



TLC25L2 

TLC25M2 

TLC252 

PARAMETER 

TLC27L2 

TLC27M2 

TLC272 


(LOW BIAS) 

(MEDIUM BIAS) 

(HIGH BIAS) 

Supply current (Typ) 

20 jiiA 

300 /tA 

2000 /lA 

Slew rate (Typ) 

0.04 VZ/iS 

0.6 VZ/iS 

4.5 VI (IS 

Input offset voltage (Max) 

iMm 



. . . Standard types 


10 mV 

10 mV 

... A-suffix types 


5 mV 

5 mV 

. . . B-suffix types 


2 mV 

2 mV 

Offset voltage change (Typ) 

0.1 /nV/month^ 
0.7 ^V/°C 

0.1 /tVZmonth^ 

2 ixvrc 

0.1 #iVZmonth^ 

5 /rVZ“C 

Input bias current (Typ) 

1 pA 

1 pA 

1 pA 

Input offset current (Typ) 

1 pA 

1 pA 

1 pA 


"^Thc offsst voit5Q8 drift appiiss aft6r tfi© first iiiGnth only. 



TEMPERATURE RANGES AND PACKAGES 


SERIES 

TEMPERATURE RANGE 

PACKAGES 

TLC252C Types 
TLC272C Types 
TLC272I Types 
TLC272M Types 

0°C to 70° 

0°C to 70 °C 

-40°Cto85°C 

-55°C to 125°C 

JG, P, D 

JG, P, D 

JG, P, D 

JG, FH, FK 


ADVANCE INFORMATION Copyright © 1983 by Texas Instruments Incorporated 
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TYPES TLC252, TLC25L2, TLC25M2, TLC272, TLC27L2, TLC27M2 
LinCMOSTM DUAL OPERATIONAL APPLIFIERS 


These devices have internal Electrostatic Discharge (ESD) protection circuits which will prevent catastrophic failures 
at voltages up to 2000 volts as tested under MIL-STD-883B Method 301 5.1 . However, care should be exercised in 
handling these devices as exposure to ESD may result in a degradation of the device parametric performance. 

Because of the extremely high input impedance and low input bias and bffset currents, applications for the TLC252 
and TLC272 series include many areas that have previously been limited to BIFET and NFET product types. Any circuit 
using high-impedance elements and requiring small offset errors is a good candidate for cost-effective use of these 
devices. Many features associated with bipolar technology are available with LinCMOS^I^ operational amplifiers without 
the power penalties of traditional bipolar devices. General applications such as transducer interfacing, analog calculations, 
amplifier blocks, active filters, and signal buffering are all easily designed with the TLC252 and TLC272 series. Remote 
and inaccessible equipment applications are possible using the low-voltage and low-power capabilities of the TLC252. 
The TLC252 types are well suited to solve the difficult problems associated with single-battery and solar-cell-powered 
applications. This series includes devices that are characterized for commercial, industrial, and military temperature 
ranges and are available in 8-pin plastic and ceramic dual-in-line (DIP) packages, small outline (D) package, and chip 
carrier (FH, FK) packages. 


schematic (each amplifier) 
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TYPES TLC254, TLC2SL4, TLC25M4, TLC274. TLC27L4, TLC27M4 
LinCMOSTM QUAD OPERATIONAL AMPLIFIERS 

D2753, JUNE 1983- REVISED OCTOBER 1983 


Wide range of Supply Voltages; 

1 V to 16 V (TLC254 types) 

4 V to 16 V (TLC274 types) 

True Single-Supply Operation 

Common-Mode Input Voltage Includes the 
Negative Rail 

Low Noise ... 30 nV^/Rz Typ at f = 1 kHz 
(High-Bias Versions) 


D, J. OR N DUAL IN-LINE-PACKAGE 
(TOP VIEW) 


fOUTC 

1 

L.^14 

J OUT'l 

AMP # ItJ IN - C 

2 

13 

D'n- j 

llN+ C 

3 

12 

Din-fJ 

vcc+ C 

4 

11 

U vcc- 

flN+ C 

5 

10 

JiN + 'l 

AMP #2^ IN - Z 

6 

9 

:iN- } 

louTi; 

7 

8 

JoutJ 


AMP #4 


■AMP #3 


description 

The TLC254 and TLC274 series are low-cost, low- 
power dual operational amplifiers designed to operate 
with single or dual supplies. These devices utilize the 
Texas Instruments silicon gate LinCMOS^*'^ process, 
giving them stable input offset voltages that are 
available in selected grades of 2, 5 or 10 mV 
maximum, very high input impedances, and extremely 
low input offset and bias currents. Because the input 
common-mode range extends to the negative rail and 
the power consumption is extremely low, this series 
is ideally suited for battery-powered or energy- 
conserving applications. The TLC254 types offer 
guaranteed operation down to a 1-V supply. All 
devices are unity-gain stable and have excellent noise 


FH OR FK PACKAGE 
(TOP VIEW) 


? O 


^ ' 
o 2 


#1 IN-f 
NC 


^4 
]5 
Vcc+ J ® 

NC]7 
#2 IN-I- ]8 


^ T- O 

2 ^ ^ 
CJ L_J L_JLJ1_J 
3 2 1 20 19 


9 10 11 12 13 
ir - 1 

I t: U H I 

z 2 ^ 2 z 


18 C " ^ + 

17[ NC 

is[ vcc- 

15[ NC 
14[ #3 IN-1- 


^ O 

CM CM 

at 


o ^ 

CO 


characteristics. 


NC — No internal connection 


TEMPERATURE RANGES AND PACKAGES 


symbol (each amplifier) 


DEVICE TYPES 

TEMPERATURE RANGE 

PACKAGES 

TLC254C 

O^C to 70° 

J. N, D 

TLC274C 

0°C to 70 °C 

J, N. D 

TLC274I 

-40°C to 85 °C 

J, N, D 

TLC274M 

-55°C to 125°C 

J, FH. FK 


NONINVERTING 
INPUT IN+ 

INVERTING 
INPUT IN- 


OUTPUT 




DEVICE FEATURES 



TLC25L4 

TLC25M4 

TLC254 

PARAMETER 

TLC27L4 

TLC27M4 

TLC274 


(LOW BIAS) 

(MEDIUM BIAS) 

(HIGH BIAS) 

Supply current (Typ) 

40 /iA 

600 iiA 

4000 pA 

Slew rate (Typ) 

0.04 V/^s 

0.6 V//4S 

4.5 V/#tS 

Input offset voltage (Max) 




. . . Standard types 

10 mV 

10 mV 

10 mV 

. . . A-suffix types 

5 mV 

5 mV 

5 mV 

. . . B-suffix types 

2 mV 

2 mV 

2 mV 

Offset voltage change (Typ) 

0.1 ^V/monthf 
0.7 mV/°C 

0.1 #iV/month^ 
lyNrC 

0.1 ;iV/month^ 

5 iNI°C. 

Input bias current (Typ) 

1 pA 

1 pA 

1 pA 

Input offset current (Typ) 

1 pA 

1 pA 

1 pA 


Ijhe long-term drift value applies after the first month. 


ADVANCE INFORMATION 
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TYPES TLC254, TLC25L4, TLC25M4, TLC274, TLC27L4, TLC27M4 
LinCMOSTM QUAD OPERATIONAL APPLIFIERS 


These devices have internal Electrostatic Discharge (ESD) protection circuits which will prevent catastrophic failures 
at voltages up to 2000 volts as tested under MIL-STD-883B Method 301 5.1 . However, care should be exercised in 
handling these devices as exposure to ESD may result in a degradation of the device parametric performance. 

Because of the extremely high input impedance and low input bias and offset currents, applications for the TLC254 
and TLC274 series include many areas that have previously been limited to BIFET and NFET product types. Any circuit 
using high-impedance elements and requiring small offset errors is a good candidate for cost-effective use of these 
devices. Many features associated with bipolar technology are available with LinCMOS™ operational amplifiers without 
the power penalties of traditional bipolar devices. General applications such as transducer interfacing, analog calculations, 
amplifier blocks, active filters, and signal buffering are all easily designed with the TLC254 and TLC274 series. Remote 
and inaccessible equipment applications are possible using the low-voltage and low-power capabilities of the TLC254. 
The TLC254 types are well suited to solve the difficult problems associated with single-battery and solar-cell-powered 
applications. This series includes devices that are characterized for commercial, industrial, and military* temperature 
ranges and are available in 14-pin plastic and ceramic dual-in-line (DIP) packages, small outline (D) package, and chip 
carrier (FH, FK) packages. 

schematic (each amplifier) 




, Texas 
Instruments 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 


3694 


© IC MASTER 1984 





LINEAR 

INTEGRATED 

CIRCUITS 


• Single- or Dual-Supply Operation 

• Wide Range of Supply Voltages 

2 to 18 Volts 

• Very Low Supply Current Drain 

0.2 mA Typ 


• Fast Response Time . . . 200 ns Typ for 
TTL-Level Input Step 


TYPES TLC372NI, TLC372C 
DUAL LinCMOSTNi DIFFERENTIAL COMPARATORS 

OCTOBER 1983 


JG OR P 

DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


COMP 

#1 



1 W 8 

2 7 

3 6 

4 5 



COMP 

#2 


• Built-In ESD Protection 

• High Input Impedance . . . 10^2 Q Typ 

• Extremely Low Input Bias Current 

1 pA Typ 

• Ultra-Stable Low Input Offset Voltage 


symbol (each comparator) 


NONINVERTING 
INPUT IN+ 

INVERTING 
INPUT IN- 



QUTPUT 


• Common-Mode Input Voltage Range 
Includes Ground 

• Output Compatible with TTL, MOS, and 
CMOS 

description 

This device is fabricated using LinCMOS^^^^ technology and consists of two independent voltage comparators designed 
to operate from a single power supply. Operation from dual supplies is also possible so long as the difference between 
the two supplies is 2 to 18 volts. Each of these devices features extremely high input impedance (typically greater 
than 1012 ohms) allowing direct interfacing with high-impedance sources. The outputs are n-channel open-drain 
configurations, and can be connected to achieve positive-logic wired-AND relationships. 

These devices have internal Electrostatic Discharge (ESD) protection circuits which will prevent catastrophic failures 
at voltages up to 2000 volts as tested under MIL-STD-883B Method 3015.1. However, care should be exercised 
in handling these devices as exposure to ESD may result in a degradation of the device parametric performance. 

The TLC372M is characterized for operation over the full military temperature range of - 55 °G to 1 25 °C. The TLC372C 
is characterized for operation from 0°C to 70 °C. 



PRODUCT PREVIEW 

Thta documant oonMitw intemiation on a praduct undar 
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TYPES TLC372M. TLC372C 

DUAL LinCMOSTM DIFFERENTIAL CDMPARATORS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



TLC372M 

TLC372C 

UNIT 

Supply voltage (see Note 1 1 

18 

18 

V 

Differential input voltage (see Note 2) 

±18 

±18 

V 

Input voltage, V| 

18 

18 

V 

Output voltage, Vq 

18 

18 

V 

Output current, Iq 

20 

20 

mA 

Duration of output short-circuit to ground (see Note 3) 

unlimited 

unlimited 


Continuous total dissipation at (or below) 25 °C free-air temperature (see Note 4) 

900 

900 

mW 

Storage temperature range 

-65 to 150 

-65 to '150 

°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds 

JG package 

300 

300 

°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 

D or P package 


260 

°C 


NOTES; 1 . All voltage values, except differential voltages, are with respect to network ground terminal. 

2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal. 

3. Short circuits from outputs to Vqq can cause excessive heating and eventual destruction. 

4. For operation above 25 °C free-air temperature, refer to Dissipation Derating Curves, Section 2. In the J package, the TLC372C chips are glass- 
mounted; the TLC372M chips are alloy-mounted. 

electrical characteristics at specified free-air temperature, Vcc = 5 V (unless otherwise noted) 


I 


^All characteristics are measured with zero common-mode input voltage unless otherwise specified. 

NOTE 5: The offset voltages and offset currents given are the maximum values required to drive the output up to 4 V or down to 400 mV with a pull-up 
resistor of 2.5 ktl to Vqq. Thus, these parameters actually define an error band and take into account the worst-case effects of voltage gain and 
input impedance. Full range for T/^ is to 125°C for TLC372M, 0°C to 70°C for TLC372C. 


switching characteristics, Vcc = 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 


UNIT 

Response time 

Rl connected to 5 V through 5. 1 kfi. 

Cl = 15 pF* See Note 6 

1 00-mV input step with 5-mV overdrive 

0.9 

lis 

TTL-level input step 

0.2 


*Cl includes probe and jig capacitance. 

NOTE 6: The response time specified is the interval between the input step function and the instant when the output crosses 1 .4 V. 


cc 

< 

LU 

z 


PARAMETER TEST CONDITIONS^ 

TLC372M 

TLC372C 

UNIT 



V|o Input offset voltage 

V|C ~ V|CR min. See Note 5 

25 °C 

2 10 

2 10 

B 

Full range 

12 

12 

l|0 Input offset current 

See Note 5 

25 °C 

1 

1 

pA 

Full range 

10 

0.3 

nA 

l(B Input bias current 


25 °C 

1 


pA 

Full range 

20 

0.6 

nA 

Common-mode input 

V|CR 

voltage range 


25 °C 

0 to 

Vcc “ 1-5 

0 to 

Vcc “ 1-5 

V/ 

V 

Full range 

0 to 

Vcc -2 

0 to 

Vcc -2 

Large-signal differential 

Awn 

voltage amplification 

Vcc = 15 V, 

Rl 2 : 1 5 kfi to Vqc 

25 °C 

200 

200 

v/mV 

High-level 

•oh 

output current 

V|D = 1 V 

VoH = 5 V 

25 °C 

0.1 

0.1 

nA 

Vqh = 15 V 

Full range 

1 

1 

liA 

Low-level 

Vql 

output voltage 

V|D = 1 V, 

Iql = 4 mA 

25 “C 

1 50 400 

150 400 

mV 

Full range 

700 

700 

Low-level 

•OL 

output current 

V|D = 1 V, 

Vql = 1.5 V 

25 °C 

6 16 

6 16 

mA 

Supply current 

Ice 

(two comparators) 

V|D = - 1 V, No load 

25 °C 

0.2 

0.2 

mA 
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LINEAR TYPES TLC374M. TLC374C 

INTEGRATED QUADRUPLE LlnCNIDSTM DIFFERENTIAL CDMPARATDRS 

CIRCUITS 

D2783, SEPTEMBER 1983 


• Single- or Dual-Supply Operation 

• Wide Range of Supply Voltages 

2 to 1 8 volts 

• Very Low Supply Current Drain 

0.4 mA Typ 

• Fast Response Time . . . 200 ns Typ for 
TTL-Level Input Step 

• Built-In ESD Protection 

• High Input Impedance . . . 1012 q jyp 


TLC374M . . . J DUAL-IN-LINE PACKAGE 
TLC374C . . . D, J, OR N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


OUT COMP #1 Q 
OUT COMP #2(1 

vccC 
compVin- C 

^2 \|N -(-(;] 

COMP X'N-C 
#1 xin-eC 


UOUT COMP #3 
D OUT COMP #4 

Dgnd 

U IN-t-X^COMP 
UlN-X #4 
3 IN+>L COMP 
Kin- / #3 


• Extremely Low Input Bias Current 

1 pA Typ 

• Ultra-Stable Low Input Offset Voltage 


symbol (each comparator) 


• Common-Mode Input Voltage Range 
Includes Ground 

• Output Compatible with TTL, MQS, and 
CMOS 


NONINVERTING 
INPUT IN+ 

INVERTING 
INPUT IN- 



OUTPUT 


description 

This device is fabricated using LinCMOS^M technology and consists of four independent voltage comparators designed 
to operate from a single power supply. Operation from dual supplies is also possible so long as the difference between 
the two supplies is 2 to 1 8 volts. Each of these devices features extremely high input impedance (typically greater 
than ohms) allowing direct interfacing with high-impedance sources. The outputs are n-channel open-drain 
configurations, and can be connected to achieve positive-logic wired-AND relationships. The TLC374C is designed 
as a pin-compatible, functional replacement for the LM339, offering twice the speed while consuming typically one- 
half of the power. 

These devices have internal Electrostatic Discharge (ESD) protection circuits which will prevent catastrophic failures 
at voltages up to 2000 volts as tested under MIL-STD-883B Method 3015.1. However, care should be exercised 
in handling these devices as exposure to ESD may result in a degradation of the device parametric performance. 



The TLC374M is characterized for operation Over the full military temperature range of - 55 °C to 1 25 °C. The TLC374C 
is characterized for operation from 0°C to 70 °C. 


PRODUCT PREVIEW 

Thif documant contain* InfonriMion on a product under 
daveiopmant. Taxaa (namimant* rasarva* tha right to 
change or diacondnua thi* product without notice. 
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LINEAR 


TYPES TIC374IIII, TLC374C 

QUADRUPLE LinCMOSTM DIFFERENTIAL COMPARATORS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 




TLC374M 


18 


±18 


18 


18 


20 


unlimited 


900 


TLC374C 


18 


±18 


18 


18 


20 


unlimited 


900 


Supply voltage (see Note 1 ) 


Differential input voltage (see Note 2) 


Input voltage, V| 


Output voltage, Vq 


Output current, Iq 


Duration of output short-circuit to ground (see Note 3) 


Continuous total dissipation at (or below) 25 °C free-air temperature (see Note 4) 


Storage temperature range 


Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds J package 


Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ID or N package 


NOTES: 1 . All voltage values, except differential voltages, are with respect to network ground terminal. 

2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal. 

3. Short circuits from outputs to Vqq can cause excessive heating and eventual destruction. 

4. For operation above 25 °C free-air temperature, refer to Dissipation Derating Curves, Section 2. In the J package, the TLC374C chips are glass- 
mounted; the TLC374M chips are alloy-mounted. 

electrical characteristics at specified free-air temperature, Vcc = 5 V (unless otherwise noted) 


TEST CONDITIONS^ 


V|c = V|CR min. See Note 5 


See Note 5 


PARAMETER 

V|0 

Input offset voltage 

•lO 

Input offset current 

l|B 

Irtput bias current 

V|CR 

Common-mode input 
voltage range 

Avd 

Large-signal differential 
voltage amplification 

'oh 

High-level 

output current 

Vql 

Low-level 

output voltage 

Iql 

Low-level 

output current 

•cc 

Supply current 
(four comparators)' 



VoH = 5 V 


V|D = 1 V 


V|Q = - 1 V, Iql = ^ 


V|Q = -1 V, VoL = 1.5 V 


V|D = - 1 V, No load 


IaII characteristics are measured with zero common-mode input voltage unless otherwise specified. 

NOTE 5: The offset voltages and offset currents given are the maximum values required to drive the output up to 4 V or down to 400 mV with a pull-up 
resistor of 2.5 kQ to Thus, these parameters actually define an error band and take into account the worst-case effects of voltage gain and 
input impedance. Full range for T;)^ is -55°C to 125°C for TLC374M, 0°C to 70°C for TLC374C. 



TLC374M 

TLC374C 1 

UNIT 

MIN TYP MAX 


25 °C 

2 10 

2 10 

mV 

Full range 

12 

12 

25 °C 

1 

1 

I pA 

Full range 

10 

0.3 

nA 

25 °C 

1 

1 

pA 

Full range 

20 

0.6 

nA 

25°C 

0 to 

Vcc- ''■5 

0 to 

Vcc - 1-5 

V 

Full range 

0 to 

Vcc -2 

0 to 

Vcc -2 


25 °C 

200 

200 

v/mV 

25 °C 

0.1 

0.1 

nA 

Full range 

1 

1 

aA 

25°C 

1 50 400 

1 50 400 

mV 

Full range 

700 

700 

25 °C i 

6 16 

6 16 

mA 

25 °C 

0.4 1 

0.4 1 

mA 


switching characteristics, Vcc = 5 V, Ta = 25 °C 



PARAMETER 

TEST CONDITIONS 

Response time 

R|_ connected to 5 V through 5.1 kfi. 

1 00-mV input step with 5-mV overdrive 

Cl = 15 pF*, See Note 6 

TTL-level input step 




TYP MAX UNIT 


0.9 


*Cl includes probe and jig capacitance. 

NOTE 6: The response time specified is the interval between the input step function and the instant when the output crosses 1 .4 V. 
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LINEAR 

INTEGRATED 

CIRCUITS 


• Very Low Power Consumptiorr ... 1 rrrW 
Typ at Vdd = 5 V 

• Capable of Very High-Speed Operation 
. . . Typically 2 MHz in Astable Mode 

• Complementary CMOS output Capable of 
Swinging Rail-to-Rail 


• High Output-Current Capability 
. . . Sink 100 mA Typ 
. . . Source 10 mA Typ 


• Output Fully CMOS-, TTL-, and 
MOS-Compatible 

• Low Supply Current Reduces Spikes During 
Output Transitions 

• High Impedance Inputs . . . 10'!^ 0 Typ 

• Single-Supply Operation from 2 to 18 volts 


• Functionally Interchangeable with the 
Signetics NE555: has Same Pinout 

description 

The TLC555 is a monolithic timing circuit fabricated 
using Tl's LinCMOS™ process. Due to its high- 
impedance inputs (typically 10‘>2 fl), it is capable of 


TYPES TLC555M, TLC555C 
LinCMOSTM TIMERS 

D2784, SEPTEMBER 1983 


TLC555M . . . JG PACKAGE 
TLC555C . . . D. JG, or P PACKAGE 
(TOP VIEW) 


GNDpI U 8 


TRIGC 2 
OUTC 3 
RESET d 4 


pVDD 

tudsch 

eUTHRES 

B^CONT 


functional block diagram 

VcC RESET 



GND 


producing accurate time delays and oscillations while 

. Reset can override Trigger, which can override Threshold, 

using less expensive, smaller timing capacitors than 

the NE555. Like the NE555, the TLC555 achieves 

both monostable (using one resistor and one capacitor) 

and astable (using two resistors and one capacitor) 

operation. In addition, 50% duty cycle astable operation is possible using only a single resistor and one capacitor. 


The LinCMOSTM process allows the TLC555 to operate at frequencies up to 2 MHz and be fully compatible with CMOS, 
TTL, and MOS logic. It also provides very low power consumption (typically 1 mW at Vqq = 5 V) over a wide range 
of supply voltages ranging from 2 volts to 1 8 volts. 



Like the NE555, the threshold and trigger levels are normally two-thirds and one-third respectively of Vqd. These 
levels can be altered by use of the control voltage terminal. When the trigger input falls below trigger level, the flip- 
flop is set and the output goes high. If the trigger input is above the trigger level and the threshold input is above 
the threshold level, the flip-flop is reset and the output is low. The reset input can override all other inputs and can 
be used to initiate a new timing cycle. When the reset input goes low, the flip-flop is reset and the output goes low. 
Whenever the output is low, a low impedance path is provided between the discharge terminal and ground. 


While the complementary CMOS output is capable of sinking over 100 mA and sourcing over 10 mA, the TLC555 
exhibits greatly reduced supply current spikes during output transitions. This minimizes the need for the large decoupling 
capacitors required by the NE555. 

These devices have internal Electrostatic Discharge (ESD) protection circuits that will prevent catastrophic failures 
at voltages up to 2000 volts as tested under MIL-STD-883B Method 3015.1. However, care should be exercised 
in handling these devices as exposure to ESD may result in a degradation of the device parametric performance. 


All unused inputs should be tied to an appropriate logic level to prevent false triggering. 

The TLC555M is characterized for operation over the full military temperature range of - 55 °C to 1 25 °C; the TLC555C 
is characterized for operation from 0°C to 70 °C. 


ADVANCE INFORMATION 

TNi doaimwit contaiiM infonnalion on a now pnxkict. 
SpocHicationa aro aubjoct to changa without notico. 


Copyright © 1983 by Texas Instruments Incorporated 
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TYPES TLC555M, TLC555C 
LinCMOSTM TIMERS 


FUNCTION TABLE 


RESET 

TRIGGER 

voltage! 

THRESHOLD 

voltage! 

OUTPUT 

DISCHARGE 

SWITCH 

Low 

Irrelevant 

Irrelevant 

Low 

On 

High 

< 1/3 Vdd 

Irrelevant 

High 

Off 

High 

> 1/3 Vdd 

> 2/3 Vdd 

Low 

On 

High 

> 1/3 Vdd 

< 2/3 Vdd 

As previously established 


^Voltages levels shown are nominal. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vdd (see Note 1) 18 V 

Input voltage range (any input) -0.3 V to 18 V 

Continuous total dissipation at (or below) 25 °C free-air temperature (see Note 2) 600 mW 

Operating free-air temperature range: TLC555M -55°C to 125°C 

TLC555C 0°Cto70°C 

Storage temperature range -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: D or P package 300° 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or P package 260 °G 

NOTES: 1 . All voltage values are with respect to network ground terminal . 


2. For operation above 25 °C free-air temperature, refer to Dissipation Derating Table. In the JG package, TLC555M chips are alloy-mounted and 
TLC555C chips are glass-mounted. 


DISSIPATION DERATING TABLE 


PACKAGE 

POWER RATING 

OPERATING FACTOR 

ABOVE Ta 

D 

600 mW 

5.8 mW/°C 


JG (Alloy-Mounted Chip) 

600 mW 

8.4 mW/°C 


JG (Glass-Mounted Chip) 

600 mW 

6.6 mW/°C 


P 

600 mW 

No derating necessary 

■IH 


electrical characteristics at 25 °C free-air temperature, V [)0 = 5 V to 1 5 V (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

Threshold voltage level as a 
percentage of supply voltage 


66.7% 

■ 

Threshold current 

Vdd = 5 V 

10 

pA I 

Trigger voltage level as a 
percentage of supply voltage 


33.3% 

■ 

Trigger current 

Vdd = 5 V 

10 

pA 

Reset voltage level 


0.7 

V 

Reset current 

Vdd = 5 V 

±10 

pA 

Control voltage (open-circuit) as a 
percentage of supply voltage 


66.7% 

■ 

Low-level output voltage 

Vdd = 1 5 V 

Iql = 10 mA 

0.1 

V 

Iql = 50 mA 

0.5 

Iql = 100 mA 

1 

Vdd = 5 V 

Iql = 5 rtiA 

0.1 

Iql = 5 mA 

0.16 

High-level output voltage 

Vdd = 15 V 

Iqh = -1 mA 

14.8 

V 

Iqh = - 5 mA 

14 

Iqh = “10 mA 

12.7 

Vdd = 5 V 

Iqh = “2 mA 

4 

Iqh = -1 mA 

4.5 

Supply current 

< 

o 

o 

II 

CJ1 

< 

360 


Vdd = 5 V 

170 


, Texas 
Instruments 
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TYPES TLC555M, TLC555C 
LinCMOSTM TIMERS 


operating characteristics, Vdd = 5 V, Ta = 25 °C (unless otherwise noted) 


PARAMETER 

TEST CONDITIOI\tS 

MIN TYP MAX 

UNIT 

Initial error of timing interval 

Vdd “ 5 V to 1 5 V, 

Ra = Rb — 1 fo 100 

Cj = 0.1 mF, 

See Figure 1 

1% 


Supply voltage sensitivity 
of timing interval 

0.1 

%/V 

Output pulse rise time 

Vdd = 5 V, Rl = 10 mq, 

Cl = 10 pF 

20 

ns 

Output pulse fall time 

20 

Maximum frequency in 

astable mode 

Ra = 470 a, Rb = 200 n, 

Cj = 200 pF 

2.1 

MHz 


TYPICAL APPLICATION DATA 


Vdd 




Texas Instruments reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Texas Instruments assumes no responsibility for infringement of patents or rights of others based on Texas Instruments applications assistance or product 
specifications, since Tl does not possess full access to data concerning the use or applications of customer's products. Tl also assumes no responsibility 
for customer product designs. 


, Texas 
Instruments 
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TRW LSI Products 


TDC1018 

Advance Information 



D/A Converter 

8 bit, 125 MSPS 


The TRW TDC1018 is a 125 MegaSample Per Second (MSPSI, 
8-bit digital -to -analog convener, capable of directly driving a 
75-ohm load. Most applications require no extra registering, 
buffering, or deglitching. Four special level controls make the 
device ideal for video applications. All data and control inputs 
are ECL compatible. 


cc 

< 

LU 

z 


The TDC1018 is built with TRW's OMICRON-B™ 1 -micron 
dual -layer metal bipolar process. On-chip data registers and 
precise matching of propagation delays make the TDC1018 
inherently low -glitching. The TDC1018 offers high performance, 
low power consumption, and video compatibility in a 24 Lead 
DIP package. 

Features 

• 125 MSPS Conversion Rate 

• 8 -Bit 

® 1/2 LSB Linearity 

• Differential Current Outputs 


• Video Controls: Sync, Blank, Bright, Force High 

• Low Glitch Energy 

• ECL Compatible 

• Power Dissipation < 800 mW 

• Available In 24 Lead DIP Package 

• Single -5.2V Power Supply 


AppTications 

• RGB Graphics 

• Digital Synthesizers 

• Automated Test Equipment 

• Raster Graphic Displays 

• High -Resolution Video 

• Digital Transmitters/Modulators 


Pin Assignments 


24 D 4 
23 [h 
22 D2 
21 

20VEEA 
19 OUT+ 
18 OUT- 
17 AgnD 
16 COMP 
15 REF+IN 
14 REF-IN 
13 SYNC 





LSI Products Division 

TRW Electronic Components Group 
P.O. Box 2472 
La Jolla, CA 92038 
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Phone: 16191 457-1000 
Telex: 697-957 
TWX: 910-335-1571 
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TDC1048 

Preliminary Information 



MonolitMc Video A/D Converter 

8 bit, 20 MSPS 


The TRW TDC1048 is a 20 MegaSample Per Second (MSPS) 
full -parallel (flash) analog -to -digital converter, capable of 
converting an analog signal with full -power frequency 
components up to 7 MHz into 8-bit digital words. A 
sample-and-hold circuit is not necessary. Low power consumption 
eases thermal considerations, and board space is minimized 
with a 28'tead package. All digital inputs and outputs are TTL 
compatible. 


• Low Power Consumption, 1.4W (Worst Case) 

• Sample -And -Hold Circuit, Not . Required 

• Differential Phase 1° 

• Differential Gain 2% 

• 1/2 LSB Linearity 

• TTL Compatible 

• Selectable Dutput Format 


The TDC1048 consists of 255 clocked latching comparators, 
combining logic, and an output buffer register. A single convert 
signal controls the conversion operation. The unit can be 
connected to give either true or inverted outputs in binary or 
offset two's complement coding. 


• Available In 28 Lead! DIP, CERDIP, Or Contact Chip Carrier 

Applications 

• Low-Cost Video Digitizing 

• Radar Data Conversion 


Features 

• 8-Bit Resolution 

• 20 MSPS Conversion Rate 


• Data Acquisition 

• Medical Imaging 



LSI Products Division Phone; 16191 457-1000 

TRW Electronic Components Group Telex; 697-957 

P.O. Box 2472 TWX; 910-335-1571 

La Jolla, CA 92038 


©TRW Inc. 1983 
40G01216 Rev. B-7/83 
Printed in the U.SA 
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TRW LSI Products 


A/D Converters 


7#?iV 



All TRW A/D converters, except the TDC1001 and TDC1002, are fully parallel "flash" types, which accurately 
sample and convert high-frequency input signals without a track-and-hold circuit. Resolutions from 4 to 9 bits 
and speeds from 1 to 100 MSPS (MegaSamples Per Second) offer the best choice for most signal processing 
requirements. The parts are TTL compatible, except as noted below. 


Product 

Resolution 

(bits) 

Conversion 

Rate* 

(MSPS) 

Power 

Dissipation* 

(watts) Package 

Available 

Extended 
Temperature 
Range Available 

Notes 

TDC1001 

8 

2.5 

0.6 

J8 

Now 

-20°Cto85T 

Successive approximation 

TDC1002 

8 

1.0 

0.6 

J8 

Now 

-20°C to85°C 

Successive approximation 

TDC1007 

8 

20 

2.6 

JI.Cl.LI 

Now 

-30°C to 125°C 






El, PI 

Now 

no 

Evaluation boards 

TDC1014 

6 

25 

1.0 

J7, C3. B7 

Now 

-55°Cto125°C 






El, PI 

Now 

no 

Evaluation boards 

TDC1019 

9 

15 

2.6 

J1,C1,L1 

Now 

3Q83 

ECL-compatible 





El 

Now 

no 

Evaluation board 

TDC1Q21 

4 

25 

0.3 

J9 

Now 

-55°Cto125°C 


TDC1025 

8 

50 

4.5 

Cl, LI 

3Q83 

3Q83 

ECL-compatible 





El 

Now 

no 

Evaluation board 

TDC10Z7 

7 

18 

1.6 

J7, B7 

Now 

4Q83 


TDC1029 

6 

100 

1.6 

J7 

Now 

3Q83 

ECL-compatible 





El 

Now 

no 

Evaluation board 


* Guaranteed, Worst Case, = 0°C to 70°C. 


D/A Converters 


These D/A converters offer 75-ohm, IV outputs to drive video filters or transmission lines directly. On-chip 
data registers and careful internal timing to matched current sources result in output glitches that are so 
small (less than 100 picovolt-seconds worst case) that no resampling circuit or deglitcher is necessary. The 
TDC1016 has 10 input data bits and is available in three integral linearity grades equivalent to 1/2 LSB error at 
8, 9. and 10 bit resolution. The parts have dual-level input buffers which operate with TTL or ECL signals: In 
ECL mode, only a single -5V power supply is required. The TDC1016 in the J5 or C2 package can operate in a 
fully differential ECL mode, as well as single-ended ECL or TTL. 


Product 

Bits 

Integral 
Linearity 
Error (%) 

Conversion 

Rate * (MSPS) 

Power 

Dissipation* 

(watts) 

Package 

Available 

Extended 

Temperature 

Range Available Notes 

TDC1016 

8** 

0.20 

20 

0.7 

J5, J7, C2, B7 

Now 

-55“Ctol25°C 


9 ** 

0.10 

20 

0.7 

J5, J7. C2, B7 

Now 

3Q83 


10** 

0.05 

20 

0.7 

J5, J7, C2, B7 

Now 

3Q83 


* Guaranteed, Worst Case, = 0°C to 70°C. 

**The TDC1016 has 10 bit resolution, and is available in three linearity grades to meet 8, 9, and 10 bit system 
requirements. 
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TDC1025 

Preliminary Information 



Monolithic A/D Converter Features 


8 Bit, 50 MSPS 

The TRW TDC1025 is a 50 MegaSample Per Second 
(MSPS) full-parallel (flash) analog-to-digital converter, ca- 
pable of converting an analog signal with full-power 
frequency components up to 12 MHz into 8-bit digital 
words. A sample-and-hold circuit is not necessary. All 
digital inputs and outputs are ECL compatible. 


• 8-Bit Resolution 

• 50 MSPS Conversion Rate 

• Sample-and-Hold Circuit Not Required 

• Differential or Single-Ended ECL Compatible 

• Available in 68 Leaded Chip Carrier and '68iContact 
Chip Carrier 

• Advanced 1-micron (OMICRON-B™) Technology 

• Complete Evaluation Board (TDC1025E1C) Available 


The TDC1025 consists of 255 latching comparators, com- 
bining logic, and an output buffer register. A single convert 
signal controls the conversion operation. The digital out- 
puts will interface with differential or single-ended ECL. 
The device requires a single - 5.2V power supply. 


Applications 

• Medical Electronics • Radar/Sonar 

• Fluid Flow Analysis • Transient Analysis 

• Seismic Analysis « High-Speed Image Processing 


Functional Block Diagram 




TRW reserves the right to change product and specifications without notice. This information does not convey any license under patent rights of TRW Inc. or others. 


LSI Prochicts Division 

TRW Electronic Components Group 
P.O. Box 2472 
La Jolla, Ca. 92038 
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Telex; 697-957 
TWX; 910-335-1571 
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TDCI027 

Preliminary Information 

Monolithic Video A/D Converter 

7Bit, 18MSPS 

The TRW TDC1027 is an 18 MegaSample Per Second 
(MSPS) full-parallel (flash) analog-to-digital converter, ca- 
pable of converting an analog signal with full-power 
frequency components up to 5 MHz into 7-bit digital 
words. A sample-and-hold circuit is not necessary. All 
digital inputs and outputs are TTL compatible. 

The TDC1027 consists of 127 latching comparators, com- 
bining logic, and an output buffer register. A single convert 
signal controls the conversion operation. The unit can be 
connected to give either true or inverted outputs in binary 
or offset two's complement coding. 



Features 

• 7-Bit Resolution 

• Vi LSB Linearity 

• Sample-And-Hold Circuit Not Required 

• TTL Compatible 

• 18 MSPS Conversion Rate 

• Selectable Output Format 

• Available in 24 Lead DIP 

Applications 

• Low-Cost Video • TV Special Effects 

Digitizing • Video Simulators 

• Medical Imaging • Radar Data Conversion 

• Data Acquisition 


Functional Block Diagram 



LSI Products Division Phone: (619| 457-1000 © TRW Inc. 1983 

TRW Electronic Components Group Telex: 697-957 40G00283 Rev. C- 9 /83 

P.O. Box 2472 TWX: 910-335-1571 Printed in the U.S A 
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TDC1029 

Preliminary Information 


Monolithic A/D Converter 

6 bit, 100 MSPS 


TRww 


The TRW TDC1029 is a 100 MegaSample Per Second (MSPS) 
full -parallel (flashi analog -to -digital converter, capable of 
converting an analog signal with full power frequency 
components up to 50 MHz into 6 -bit digital words. A 
sample -and -hold circuit is not necessary. All digital inputs 
and 'outputs are ECL compatible. 

The TDC1029 consists of 63 clocked latching comparators, 
combining logic, and an output buffer register. A single 
differential convert signal controls the conversion operation. The 
digital outputs are single -ended ECL with the exception of the 
MSB which is differential. Binary or offset two's complement 
output format is available. 

Features 

• 6- Bit Resolution 

• 100 MSPS Conversion Rate 

• 50 MHz Input Bandwidth 


• Low Cost 

• 1/2 LSB Linearity 

• Sample -And -Hold Circuit! Not Required 

• IV Input Range 

• Aperture Error < 50 psec 

• Binary Or Two's Complement Output Format 

• Available In 24 Lead OIP 

Applications 

• Transient Oigitizers 

• Oirect Digital Receivers 

• Radar Data Conversion 

• Data Acquisition 

• Telecommunications 

• Medical Imaging 


Functional Block Diagram 





DIFFEffiNHAL 

COMPWUTORS 

(63) 


Dl 


Di_6 
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If you need 

IC Master Catalog 

you need 

Integrated Circuits 
Magazine. 

Not only will Integrated 
Circuits Magazine update 
your IC Master Catalog... 
...it will provide valuable IC 
application and selection 
information in every issue. 

SUBSCRIBE TODAY! 

Subscription card located 
inside back cover of Volume I 
or available from publisher 
upon request. 


LINEAR INTEGRATED CIRCUITS 

Pulse Width Modulators 


UNITRODE 



‘Series available with 883B screening. 
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LINEAR INTEGRATED CIRCUITS 

Power Supply Support Functions 


UNITRODE 


TYPE 

DESCRIPTION 

KEY FEATURES 

PACKAGE 

UC1543/2543/3543 

UC1544/2544/3544 

Power Supply 

Supervisory Circuit, 
Monitors and Controls 
Power Supply Output 

• Over/Under-Voltage, and Current Sensing Circuits 

• Programmable Time Delays 

• SCR "Crowbar" Drive of 300mA 

• Optional Over-Voltage Latch 

• Internal 1% Accurate Reference 

• Remote Activation Capabilfty 

• Uncommitted Comparator 

• Inputs for Low Voltage Sensing (UC1544 series only) 

16 Pin 

DIL 

(1543 Series) 

18 PIN 

DIL 

(1544 series) 

UC1706/2706/3706 

Dual High Current 
MOSFET Compatible 
Output Driver 

• Dual, 1.5 A, Totem Pole Outputs 

• Parallel or Push-Pull Operations 

• Single-Ended to Push-Pull Conversion 

• Internal Overlap Protection 

• Analog, Latched Shutdown 

• High-Speed, Power MOSFET Compatible 

• Thermal Shutdown Protection 

• 5 to 40V Operation 

• Low Quiescent Current 

16 Pin 

DIL 

UC1834/2834/3834 

High Efficiency 

Linear Regulator, 

Low Input-Output 
Differential 

• Minimum Vin— Vout less than 0.5V at 5A Load 
with External Pass Device 

• Equally Usable for either Positive 
or Negative Regulator Design 

• Adjustable Low Threshold Current Sense Amplifier 

• Under- and Over-Voltage Fault Alert with 

Programmable Delay 

• Over-Voltage Fault Latch with 100mA 

Crowbar Drive Output 

16 Pin 

DIL 

UC1901/2901/3901 

Isolated Feedback 
Generator 

Stable and Reliable 
Alternative to an 

Optical Coupler 

• An Amplitude-Modulation System for Transformer 
Coupling an Isolated Feedback Error Signal 

• Internal 1% Reference and Error Amplifier 

• Loop Status Monitor 

• Low-Cost Alternative to Optical Couplers 

• internal Carrier Oscillator Usable to SMHz 

• Modulator Synchronizable to an External Clock 

14 Pin 

DIL 

UC1903/2903/3903 

Quad Supply and 

Line Monitor 

Precision System 

• Monitor Four Power Supply Output Voltage Levels 

• Both Over- and Under- Voltage Indicators 

• internal Inverter for Negative Level Sense 

• Adjustable Fault Window 

• Additional Input for Early Line Fault Sense 

• On Chip, High-Current General Purpose OP-AMP 

18 Pin 

DIL 


Motor Control Circuits 


TYPE 

DESCRIPTION 

KEY FEATURES 

PACKAGE 

UCl 637/2637/3637 

Switched Mode 

Controller for 

DC Motor Drive 

• Single or Dual Supply Operation 

• ± 2.5V to ± 20V Input Supply Range 

• ± 5% Initial Oscillator Accuracy; 

± 10% Over Temperature 

• Pulse-by-Pulse Current Limiting 

• Under- Voltage Lockout 

• Uncommitted PWM Comparators for 

Design Flexibility 

18 Pin 

DIL 

UC3717 

Stepper Motor 

Drive Circuit 

• Half-Step and Full-Step Mode 

• Bipolar Constant Current Motor Drive 

• Built-In Protection Diodes 

• Wide Range of Current Control 5- 1000mA 

• Wide Voltage Range 10-45V 

• Designed for Unregulated Motor Supply Voltage 

• Thermal Overload Protection 

16 Pin 

DIL 


UNITRODE CORPORATION • 5 FORBES ROAD • LEXINGTON, MA 02173 • TEL. (617) 861-6540 • TWX (710) 326-6509 • TELEX 95-1064 
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UNITRODE 


Three Terminal Voltage Regulators, Adjustable 


TYPE 

OUTPUT 

CURRENT 

(A) 

POLARITY 

REGU LATED OUTPUT VOLTAGE 
(V) 

PACKAGE 

UC117K/LM117K 




TO-3 

UC217K/LM217K 

1.5A 

Pos. 

Adjustable from 1.2V to 37V 

TO-3 

*UC317K/LM317K 




TO-3 

UC137K/LM137K 



• 

TO-3 

UC237K/LM237K 

1.5A 

Neg. 

Adjustable from -1.2V to -37V 

TO-3 

* UC337K/LM337K 




TO-3 

UC150K/LM150K 




TO-3 

UC250K/LM250K 

3.0A 

Pos. 

Adjustable from 1.2V to 33V 

TO-3 

* UC350K/LM350K 




TO-3 


Three Terminal Voltage Regulators, Fixed, Positive 


TYPE 

OUTPUT 

CURRENT 

(A) 

POLARITY 

REGULATED OUTPUT VOLTAGE 
(V) 

PACKAGE 

UC7800AK/LM140AK SERIES 
♦UC7800ACK/LM340AK SERIES 

1.5A 

Pos. 

5V ± 1% 

12V ± 1% 

15V ±1% 


UC7800K/LM140K SERIES 
♦UC7800CK/LM340K SERIES 

1.5A 

Pos. 

5V ±4% 

12V ±4% 

15V ± 4% 




Three Terminal Voltage Regulators, Fixed, Negative 


TYPE 

OUTPUT 

CURRENT 

(A) 

POLARITY 

REGULATED OUTPUT VOLTAGE 
(V) 

PACKAGE 

UC7900AK/LM120K SERIES 
♦UC7900ACK SERIES 

1.5A 

Neg. 

-5V ± 1% 

-12V ± 1% 

-15V ± 1% 

TO-3 

TO-3 

UC7900K SERIES 
♦UC7900CK/LM320K SERIES 

1.5A 

‘ Neg. 

-5V ± 4% 

-12V ± 4% 

-15V ± 4% 

TO-3 

TO-3 


* Also available in TO-220 package. 
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Master Selection Guide 


INTRODUCTION 
TO MEMORY 


The Master Selection Guide provides sufficient informa- 
tion for making initial product selections. All devices that 
appear in this section, both in the initial selection guide 
and the data pages, are included in the indexes. These 
index listings lead to the page and line on that page where 
each device appears. 

The Memory Section provides initial selection information 
and data on PROMs, RAMs, and ROMs as well as other 
memory devices. In these particular sections, the devices 
are characterized by organization (words and bits/word) 
and by access times. In order to assure that the access 
times are comparable, whenever possible the values have 
been shown in nanoseconds over the full rated tempera- 
ture range for the devices (i.e., 0° to 70°C for commercial 
units and -55°C to 125°C for military units). The full tem- 
perature nanosecond value is marked "nsF." When this 
value isn't specified, the guaranteed nanosecond value at 
room temperature is listed followed by "nsR." In some 
cases a guaranteed value has not been established; then 
the typical value is shown followed by "ns*". "Typical" 
values are invariably much faster than the guaranteed 
ones so that such listings place these memories higher on 
the list than they otherwise would appear. 






CATEGORY 


Character Generators 

3755 

Code Converters 

3756 

FIFOs, LIFOs 

3757 

PROMS 

3758 

PROMs 

3760 

RAMs 


Bubble 

3768 

CCD 

3768 

Dynamic 

3768 

Static 

3770 

ROMS 

3783 

Shift Registe.^s 


Dynamic 

3788 

Static 

3788 

Detailed Product Information 

provided by: 


Advanced Micro Devices 

3901 

American Microsystems, Inc. 

3932 

Fujitsu America 

3938 

Harris Semiconductor 

. 3943 

Hitachi America Ltd. 

3970 

Inmos 

3977 

Integrated Device Technology 

3982 

Intel 

4021 

Monolithic Memories, Inc. 

4026 

Motorola Semiconductor 

4046 

National Semiconductor 

4057 

NEC Electronics 

4073 

OKI Semiconductor 

4118 

Panasonic 

4120 

Raytheon 

4130 

SEEQ Technology 

4133 

Signetics 

4141 

Silicon Systems 

4208 

Synertek 

4210 

Texas Instruments 

4212 

VLSI Technology 

4249 

Western Digital 

4260 

Xicor 

4265 


The manufacturers listed above have provided de- 
tailed information on their latest and most significant 
products. 


3750 


© IC MASTER 1984 


EINFUHRUNG 

SPEICHER 


Der Master Selection Guide fiir Speicher enthalt alle 
Informationen, die Sie fiir die Erstauswahl Ihres 
Produkts benotigen. Die Bauteile, die in diesem 
Abschnitt erscheinen, sowohl im Selection Guide als 
auch auf den Datenblattem, sind in alien Master 
Indexes enthalten. Diese Register verweisen auf die 
Seite und Zeile, auf der das entsprechende Bauelement 
vorkommt. 

Der Speicherteil bestert aus einem Selection Guide und 
Daten iiber PROMs, RAMs und ROMs sowie andere 
Speicher-Bauteile. In diesen einzelnen Abschnitten 
sind die Bauteile nach Organisation (Worte und Bits/ 
Wort) und nach Zugriffszeiten eingeteilt. Um sicher- 
zustellen, da^ die Zugriffszeiten verglichbar sind, 
wurden die Werte nach Moglichkeit in Nanosek- 
unden fiir de vollen zugfelassenen Temperaturbe- 
reich (d.h, 0° bis 70°C fiir kommerzielle Bauteile 
und — 55° bis 125°C fiir militarische Bauteile) ange- 
geben. Der nsec-Wert fiir den vollen Temperatur- 
bereich ist mit ''nsF" bezeichnet. Wenn dieser Wert 
nicht genannt ist, so ist der garantierte nsec-Wert bei 
Raumtemperatur mit "^nsR" angegeben. In einigen 
Fallen wurde ein garantierter Wert nicht festgelegt. 
Daim wird der typische Wert mit einem nachfol- 
genden "ns*" markiert. "Typische" Werte sind durch- 
wegs schneller als garantierte, so daj3 solche Ein- 
tragungen die Speicher weiter oben in der Liste er- 
scheinen lassen als dies sonst der Fall ware. 
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INTRODUCTION AUX 
MEMOIRES 


Le Guide General de Selection fournit suffisamment 
de renseignements pour permettre des selections ini- 
tiales de produits. Tous les apareils enumeres dans 
cette section, tant dans le Premier Guide de Selection 
que dans les feuilles de donnees, sont inclus dans tous 
les index. Ces index vous procurent la possibilite de 
retrouver a quelle page et a quelle ligne tel ou tel 
appareil a ete mentionne. 

La Section "Memoires" contient des donnees et des 
renseignements de selection initiale sur les PROMs, 
les RAMs et les ROMs, ainsi que sur d'autres appa- 
reils memoires, Dans ces sous-sections, les appareils 
sont distingues par definition (mots et bit/mot) et par 
temps d'acces. Afin d'etre sur que les temps d'acces 
soient comparables, chaque fois que cela a ete possible, 
les valeurs ont ete indiquees en nanosecondes pour 
toute la fourchette de temperature (exemple: 0° a 70° 
pour les produits industriels, et —55°C a 125°C pour 
les produits militaires). La valeur entiere de tempe- 
rature en nanosecondes est designee par "nsf". Lorsque 
cette valeur n'est pas donnee, une valeur garantie a 
temperature ambiante, exprimee en nanosecondes, est 
suivie par "nsR". Dans certains cas aucune valeur 
garantie en nanosecondes n'a pu etre etablie, la valeur 
"typique" est alors traduite par "ns". Les valeurs 
"typiques" sont invariablement beaucoup plus rapides 
que celles dites "garanties", de sorte que ces me- 
moires "typiques" apparaissent plus haut sur la liste 
qu'elles ne le seraient sur d'autres. 
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INTRODUCCION 
A MEMORI A 

La Guia Maestra de Seleccion provee suficiente infor- 
madon para hacer selecciones inidales del producto. 

Todas las componentes que aparecen en esta secdon, 
ya sea en la guia de seleccion inicial o en las paginas 
de datos, estan incluidas en todos los otros indices. 

Estas listas de indices los conduce a la pagina y linea 
de aquella pagina donde se encuentra cada 
componente. 

La Seccion de Memoria provee informacion para la 
seleccion inicial y datos de PROMs, RAMs, and 
ROMs asi como otras piezas de memoria. En estas 
secciones en particular, las componentes se carac- 
terizan por organizacion (palabras y bits/ palabras) y 
por tiempo de acceso. Con objeto de asegurar que 
los tiempos de acceso son comparables, cuando es 
posible, los valores aparecen en nanosegundos sobre 
el intervalo complete de temperature para las com- 
ponentes (en otras palabras, 0° to 70° C para piezas 
de uso comercial y —55° a 125°C para piezas de uso 
militar). El valor del intervalo complete de tempera- 
tura esta marcado "nsF". Cuando este valor no esta 
especificado, el valor de nanosegundon esta garan- 
tizado para temperatura ambiental y aparece seguido 
por "nsR". En algunos casos el valor no ha sido 
establecido; entonces el valor tipico aparece seguido 
por "ns*". Valores "ti'pocos" son sin falta mas rapido 
que los garantizados de tal manera que las listas 
ubica estas memorias antes que normalmente los 
mostraria. 
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MEMORY-Character Generators 


Number of 


Supply 




Output 

Input 

Vottage, 




Fonnat Lines 

Logic levels 

V 

Device 

Source 

Lim 


Character Genierators 


DM76S128 t Natkmai 
0M76S64 t National 
DM8678 National 
0M86S128 National 
DM86S64 National 


MMS2116FDW National 

R03-2513 Gl 

5055 MHI 

5155 MMi 

6055 MMI 

6155 MMI 

aca6670 MMmtMi 

MGa6<74 Mftmia 


3258 Fairchild 

32581 Fairchild 

32582 Fairchild 


MCH-01 Motorola 


DNI76S128 t National 
DM76S64 t National 
mi8678 National 
DM888128 Natkmai 
DM86S64 National 


MM52116FDX National 

5290 t MMI 

5291 tMMI 

6071 MMI 

6072 MMI 

6171 MM 

6172 MMI 

6290 MMI 

6291 MMI 
110186700 IMMnla 
liaM6710 MMarMi 
■008714 Mwah 
■OH67a MMmii 
IIOI66730 MaMrMa 
■0166734 ■MnM 
■OK6740 IMmia 
■OM6750 ■aiaraia 
MCM66751 Motorola 
■OH6760 ■atarata 
■OK6770 Malania 
■OK6780 Malania 
■006790 Malania 


(4048) 40 

(4048) 

(4046) 

(4046) 

(4046) 

(4046) 45 

(4046) 

(4046) 

(4046) 
(4046) 50 
(4046) 
(4046) 


7x11 

1 

TTL 

9x9 

9 

TTL 

10x9 

10 

TTL 


5292 fMMI 

5233 tMMI 

6292 MMi 

6293 MMI 


14 Segments 



14 

TTL 

5 

16 Segments 

16 

TTL 

5 


(1677) I 60 


UJ 


t Military Temperature Range (-55° to 125°C) 


* Typical Value 

laMMca hMtal a ei i Mt tea i lialilt pneM a d ealhapaiaaalai. 
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1C MASTER 

MEMORY-Code Converters 


CodcConwtion 
From To 

BKs 

In 

Bits 

Old 

Process 

Supply 

Voltage, 

V Device 

Source 


Line 

1 Code Converters 



BINARY-BCD 

6 

6 

Bipoiar 

5 

SN54185A 

tTI 

(988) 







8II74185A 

Tl 

(988) 


Degree-Sine 





5086 

tMMI 

(819) 







5087 

tMMI 

(819) 







6088 

nil 

(819) 

5 






8087 

ns 

(819) 


EBCDIC-ASCII 

12 

8 

Bipolar 

5 

DM8576AAA 

National 



1 Multiple ASCII-SELECTRIC, EBCID, HOLLERITH 









NMOS 

±S 

MCM68316 

Motorola 








KI68U16E-I1 MMMVb 

(4048) 


Blnary-BCD 

9 

7 

Bipolar 

5 

SII548485 

tn 

(1043) 

10 






8I74S485 

Tl 

(1043) 


BCD-BINARY 

6 

6 

Bipolar 

5 

8154184 

tTI 

(987) 







SR74184 

Tl 

(987) 


BCD-Binary 

7 

9 

Bipolar 

5 

SN54S484 

tTI 

(1043) 







SI74S484 

Tl 

(1043) 

15 



I I 1 

HHI Mi hM iMfeilw aMUtni Mi It prarlM « Hw pi|i nM. 
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MASTER SELECTION GUIDE 


MEMORY-FIFOs, LIFOs 


Bits/ 

Words Word 


First-in First-out 


t Military Temperature Range ( - 55° to 125°C) 
OC— Open Collector 

« 1C MASTER 1984 


0M77S402A National 
0M87S402A National 


TDG1030 TIIW-L8 


ns*— Nanoseconds Typical 


Bits/ Data Rate 
Lins Words Word MHz (max) 


CD40105B 

tRCA 

(838) 

C04010SK 

RCA 

(838) 

54F4(i3 

tFalrchlM 

(743) 

74F403 

FakclIM 

(743) 

NS403 

SIpMlies 

(1660) 

SII54LS222 

tTI 

(995) 

SN54LS224 

tTI 

(995) 

SN74LS222 

Tl 

(995) 

SS74LS224 

Tl 

(995) 

SNS4LS227 

tTI 

(997) 

SN54LS228 

tTI 

(997) 

SM74LS227 

Tl 

(997) 

SN74LS228 

Tl 

(997) 

SN74S225 

Tl 

(996) 

MS618 

tRTC 


AM2812C 

AMD 


AM2812L 

AMD 


MJ2812 

Plessey 


MJ2814 

tPlessey 


AM2812AC 

AMD 


AM2812AL 

AMD 


AM2813C 

AMD 


AM2813L 

AMD 


MJ2813 

Plessey 


AM2813AC 

AMD 


AM2813AL 

AMO 


FR15(S-11 

Western 


33512 

FaircNid 


3351M 

t Fairchild 


FR 1502-10 

Western 


3351-3 

Fairchild 


33511 

Fairchild 


AM3341C 

AMD 


3341 

Fairchild 


3341M 

t Fairchild 


AM2841C 

AMD 


AM2841M 

tAMD 


3341A 

Fairchild 


MJ2841 

Plessey 


AM2841A 

AMD 


l»7401 tMM (MS) 

9423C 

Fairchild 


9423M 

t Fairchild 


DM77S401 

t National 


DM87S401 

National 


54F413 

fFalrdiM 

(750) 

S4F433 

tFalreUM 

(743) 

74F413 

FilrtUM 

(750) 

74F433 

FiircMM 

(743) 

CS7401A 

tSMI 

(805) 

C87401 

MM 

(805) 

iDM77S401A t National 


DM87S401A 

National 


C67401A 

sn 

(805) 

C87401B 


(805) 

CS7402 

tasi 

(80S) 

DM77S402 

t National 


0M87S402 

National 



Oevioe 

Source 

WD1510-00 

Western 

WD1510-01 

Western 

MK4501-20 

Mostek 

MK4501-15 

Mostek 

MK4501-12 

Mostek 


Last-in First-out 


SR5018 SMC 


WD1510-02 Western 


SR5017 SMC 


(805) 


TRW-LSi (11S1) 


nsF— Nanoseconds over Full Temperature Range 
TS— Three-State 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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iC MASTER 

MEMORY-E> PROMs 


Access 

OrganI- Tim 

zation (Max) 


E* PROMs 


16x16 - 


Supply 
No. Voltage, 

Output Pins V 



Access 



Supply 



Organi- 

Tim 


No. 

Voltage, 



zation 

(Max) 

Type 

Output Pins 

V Device 

Source 

Line 


NVRAM Serial 8 

160 nsF Serial 14 


494 

:9306 


X2444 Xlcor (4265.4267) 


NCR52801 NCR 


2048x4 1600 nsF 


2048x8 200 nsF E' 


21x16 

lOnsF 

EA 

Serial 8 

-20,10 

NCR7033 

NCR 

32x8 

450 nsF 

P 

TS 

18 

5 

HNVM3300 

t Hughes 

32x16 

ImsF 

EA 

TS 

28 

-28,5 

ER2051 

Gl 


2msF 

EA 

TS 

28 

-28,5 

ER2051HR 

tGI 


4psF 

EA 

TS 

28 

-29,5 

NCR2051 

NCR 


250 nsF P 


32x32 15 msF P Serial 14 


50x14 1000 nsF 

EA 


64x4 IOmsF EA TS 18 
300 nsF NVRAM TS 18 


450 nsF P TS 16 


64x8 4^F EA TS 22 

300 nsF NVRAM TS 18 


64x16 450nsF P TS 16 


82x1 100;<sF EA TS 18 


100x14 2100 nsF 


NC7051 Nitron 


MCM2802 Motorola 


-30,5 ER1451 61 


65,-10,-133 

MN1208 


MN1208 Panasonic 

NCR52210 NCR 


(4266) 15 
(4266) 


-29,5 ER2055 Gl 

NCR2055 NCR 

NC7055 Nitron 

HNVM3500 t Hughes 


GOP495 Natlenl (4068) 

NIIC9346 NatlCMl (4068) 


-30.5 ER0082 Gl 


EA Serial 14 -35 NCR1400 NCR 


350 nsF P 


EA Serial 14 


100x50 3400 nsF 

EA Serial 14 


128x4 300 nsF NVRAM TS 24 


12ft(8 100 nsF P TS 24 

300 nsF NVRAM TS 24 


256x4 300 nsF NVRAM TS 18 


256x8 IIOnsF 

F 

TS 

300 nsF 

NVRAM 

TS 


200 nsF NVRAM TS 28 
250 nsF NVRAM TS 28 


300nsF P 

TS 

24 

NVRAM 

TS 

24 


650 nsF P TS 24 


-35 ER1400 Gl 

NCR1400 NCR 

30,5 ER1451 Gl 

NCR52211 NCR 

ER5901 Gl 30 

ER5901HR tGI 

NCR52001 NCR 

NCR^12 NCR 

X2212 Xleer (547,4266) 

X2212DS tXIter (547.4266) 35 

SY2802E Synertek 

NCR52002 NCR 

2004-2 laM (4023) 

2004 iatel (4023) 

X2804A XlMT (4267.4268) 40 

NCR52004 NCR 

2004-3 lilel (4023) 

X2804A-45 Xlcor (4267.4268) 

X2804AM-45tXicar (4267.4268) 


HNVM3004 Hughes 


450 nsF E' 


^ 4096x8 150 nsF P 

200 nsF F 


UJ 


NCR2055 NCR 


HNVM3008 Hughes 
HNVM3108 t Hughes 
HNVM3708 Hughes 


rK;R52201 NCR 

X2201A Xicw 

X2201MM tXicer 




t Military Temperature Range ( - 55“ to 125“C) 


* Typical Value 

BMi fact MIcatcs iMItlaul iati It provMcA oc the page aata4. 


52813-200 SEEQ (516.4133) 
52B13H-200 SEEQ (516.4133) 


NMC9817-20 National 


5 XL2816A-250 

2815 

2816 
2816A 

M2816A t 

NMC2816-25 

NMC2816E-25 

NMC9716-25 

5213-250 

5213H-250 

52B13H-250 

SY2816 

5,21 52813-250 

5 2817 

NMC9817-25 

MSM2816 


EXEL 

Intel 

Intel 

Intel 

Intel 

National 

National 

Natinal (4069) 

SEEQ 

SEEQ 

SEEQ (516,4133) 

Synertek 


SEEQ (516.4133) 


latal (4024) 


XLS2816A EXEL 

HN48016 Hitachi 

M52813H-300tSEEQ (516) 

X2816A Xlctr 

(547.4267.4268) 
X2B16AM tXIcar 

(547.4267.4268) 


EHEEiaEIIl 


XLS2816A-350 

EXEL 


2815-3 

Intel 


2816-3 

Intel 


2816A-3 

Intel 


NMC2816-35 

National 


NMC2816E-35 

National 


NliC9710-35. 

NaHtaal 

(4069) 

5213-350 

SEEQ 


5213H-350 

SEEQ 


M5213-350 

tSEEQ 


X2816A-45 

Xlcor (4267,4268) 

52813-350 

SEEQ (516.4133) 

52B13H-350 

SEEQ (516.4133) 

2817-3 

latal 

(4024) 

NMC9817-35 

National 


2815-4 

Intel 


2816-4 

Intel 


2816A-4 

Intel 


NMC2816-45 

National 


NMC2816E-45 

National 


NMC971645 

Naltoaal 

(4069) 

X2816A-35 

Xlcor (4267.4268) 


MCM2832 

Motorola 


5223-200 

SEEQ 


52823-200 

SEEQ 

(4133) 

52B23N-200 

SEEQ 

(4133) 

M2732A-25 

t Intel 


52823-250 

SEEQ 

(4133) 

52B23H-250 

SEEQ 

(4133) 


52823-3 

SEEQ 

52823-300 

SEEQ 

52B23H-3 

SEEQ 

52B23H-300 

SEEQ 

M2732A-45 

t Intel 

NCR52832 

NCR 
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MASTER SELECTION GUIDE 


MEMORY-E> PROMs (Cont’d) 



Access 



Supply 



OrganI- 

Time 


No. 

Voltage, 



zation 

(Max) 

Type 

Output Pins 

V Device 

Source 

Line 


E> PROMs 


8192x4 450 nsF £• TS 28 5 

NCR52864 NCR 

8192x8 200nsF P TS 28 5 

XLS2864A-200 EXEL 

52B33-200 SEED (4133) 

52B33H-200 SEEQ (4133) 

TMM2764 Toshiba 

250 nsF P TS 28 5 

XLS2864A-250 EXEL 

M2764-25 Intel 

52B33-250 SEEO (4133) 

52B33H-250 SEEQ (4133) 

300 nsF P TS 28 5 

XLS2864A-300 EXEL 

52B33-3 SEEQ (4133) 

52B33-300 SEEQ (4133) 

52B33H-3 SEEQ (4133) 

52B33H-300 SEEQ (4133) 

350nsF P TS 28 5 

XLS2864A-350 EXEL 

X28G4A Xicor (4269) 

450 nsF P TS 28 5 

M2764-45 Intel 

NMH2864 f National 

NMH2864C National 


(Cofit’d) 



t Milltery Temperature Range (-55° to 125°C) 
OC— Open Collector 

ns*— Nanoseconds Typical 

nsF— Nanoseconds over Full Temperature Range 

TS— Three-State 

nsR— Nanoseconds at Room Temperature 

OE— Open Emitter 

«IC MASTER 1984 
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1C MASTER 


MEMORY-PROMs 


Organi- 

zation 

Access 

Thne 

(Max) 

Type 

No. 

Output Pins 

Supply 

Voltage, 

V 

Device 

Source 


Line 

O^iani- 

zation 

Access 

Time 

(Max) 

Type 

No. 

Output Pins 

Supply 

Voltage, 

V 

Device 

Source 


Line 

PROMs 









256x4 


ECL 

OE 

16 

-5.2 

F10Z416A 

Fairchild 
























55nsF 

NMOS 

TS 

24 
















1Kx8 

5 

MB7132E-W t Fujitsu 




12 ns* 

ECL 

m 

16 

-52 

GXB1049 

Siemens 
















2Kx4 

35nsF 

55nsF 

NMOS 

CMOS 

TS 

TS 

20 

20 

5 

5 

MB7128Y Fujitsu 

MB7128E-W t Fujitsu 




15nsF 

ECL 

OE 

16 

-5.2 

F100Z416 

F10Z416 

Fairchild 

Fairchild 


65 

2Kx8 

55nsF 

NMOS 

TS 

24 

5 

MB7138E-W t Fujitsu 



20nsR 

ECL 

■a 

16 

-5.2 

10140 

SigasUcs 

(858) 


4Kx4 

35nsF 

NMOS 

TS 

20 

5 

MB7152-Y 

Fujitsu 


5 


24nsF 

ECL 

m 

16 

-4.5 

F100416C 

Fairchild 




55nsF 

NMOS 

TS 

20 

5 

MB7152E-W t Fujitsu 




25nsF 

ECL 

OE 

16 

-5.2 

MC110140 

lalarals 

(4047) 














8Kx8 

70nsF 

NMOS 

TS 

24 

5 

MB7144E-W t Fujitsu 




30nsF 

m 


16 

5 

AM27S20AC 

AMD 



16x4 

25nsF 

HL 

TS 

16 

5 

DM85S47A 

National 




TS 

16 

5 

AM27S21AC 

AMD 


70 


30nsF 

TTL 

TS 

16 

5 

0M75S07A 

t National 




35nsF 

m 

OC 

16 

5 

H176100-5 

Harris 




35nsF 

TTL 

OC 

16 

5 

OM85S06 

National 


10 




TS 

16 

5 

HM7611B-5 

Harris 






TS 

16 

5 

DM85S07 

National 




40nsF 

TTL 

OC 

16 

5 

AM27S20AM t AMD 




50nsF 

TTL 

OC 

16 

5 

DM75S06 

t National 
t National 









H17620B-5 

Harris 

(3945) 



TS 

16 

5 

DM75S07 






TS 


5 

AM27S21AM t AMD 

(3945) 

75 





i 

5 

DM87S188 

DM87S288 

National 

National 









0176210-5 

Harris 


5 


15 


45nsF 




5 

AM27S20C 

H17610A-5 

633140 

AMD 

Harris 

mil 

(3044) 

(4026) 



20nsF 



i 

5 

0M77S188 

0M77S288 

t National 
t National 














5 








5 

AM27S21C 

H17611A-5 

AMD 

Harris 


80 


20nsR 

ECL 

OE 

16 

-5.2 

SN10139 

Tl 






(3044) 


25nsF 

ECL 


16 

-52 

MCM10139 

Matarala 

(4047) 








63S141 

MMI 

(4026) 




TTL 


16 

5 

AM27S18AC 

AMD 


20 







29613A 

tHaiOsaa 

(4131) 








63S080 

111 

(4026) 








29613A 

Raytheon 






TS 

16 

5 

AM27S19AC 

63S081 

AMD 

111 

(4026) 



50nsF 

m 

OC 

16 

■ 

H17610B-2 

D174S387 

N82S126 

tHmIs 

HaHsail 

Signetics 

(3944) 

(4057) 

85 


35nsF 

TTL 

OC 

16 


AM27S18AM 

53S080 

M74S188 

tAMO 

till 

MaUaaal 












5 

(4026) 

(4057) 

25 




TS 

16 

5 

H176116-2 

D174S287 

N82S129 

tHarrls 

Nstlsaal 

Signetics 

(3944) 

(4057) 

90 







AM27S19AM 

53S081 

IMI74S288 

tAMD 

tin 

Nattaasl 













rs 

16 

5 

(4026) 

(4057) 



»nsF 

TTL 

OC 

16 

■ 

H17620B-1 

538140 

6300-1 

tHarrls 

tm 

MMI 

(3945) 

(4026) 



40nsF 

m 


16 

5 

AM27S18C 

AMD 


30 







63LS140 

MMI 









TBP18SA30 

Tl 






TS 

16 

5 

H17621B-2 

tHarrls 

(3945) 

95 




TS 

16 

5 

AM27S19C 

AMD 









533141 

tMHH 

(4026) 








Tirissoao 

Tl (542.4237) 








6301-1 

MMI 




45nsF 

m 

OC 

TS 

16 

16 

5 

INi54S188 

DII54S288 

tMaUsaal 

tNatlaaal 

(4057) 

(4057) 

35 







63LS141 

T0P24310 

MMI 

Tl (542.4238) 







60nsF 

m 

OC 

16 

_ 

AM27S20M 

AM29760AM 

H17010-5 

01543367 

29613A 

tAMD 

AMD 

Harris 

tHiliaaal 

t Raytheon 


100 


50nsF 

TTL 

OC 

16 

5 

AM27LS18C 

AM27S18M 

1117602-5 

6330-1 

AMD 

tAMD 

Harris 

MMI 

(3043) 



5 

(3944) 

(4057) 







N82S23 

Signetics 


40 







29613A 

Raytheon 


105 







TBP18SA0301tTI (542.4237) 





TS 

16 

5 

AM27S21M 

tAMD 






TS 

16 

5 

AM27LS19C 

AMD 








H17611-5 

Harris 

(3944) 








AM27S19M 

tAMD 









01543287 

tMallaaal 

(4057) 








HM7603-5 

Harris 

(3943) 



65nsF 

HL 


16 

5 

H1701IM-2 

tHgrrIs 

(3044) 








6331-1 

MMI 


45 







TBP243A10 

Tl (54^4238) 

110 







N82S123 

Signetics 









TBP24SA101tT1 (542.4238) 








TBP18S030MtTI (542.4237) 





TS 

16 

5 

HM7611A-2 

tHarrls (3944) 

tTI (542.4238) 



50nsR 

TTL 

OC 

16 

5 

SN54188A 

tTI 







TBP243101 








SN74188A 

Tl 




TOnsF 

TTL 


16 

5 

IM5603C 

Intersil 




60nsF 

m 

B!3 

16 

5 

H17602-2 

tHirrls 

(3943) 

50 







8823126 

tStgasUcs 

(532) 

115 







5330-1 

tMMI 





TS 

16 

5 

IM5623C 

Intersil 






TS 

16 

5 

H17603-2 

tHarrls 

tMMI 

(3943) 








3823129 

tSIgaallcs 

(532) 






5331-1 



75nsF 

TTL 


16 

5 

H17610-2 

tHarrls 

(3044) 



65nsF 

m 

_ 

16 

5 

IM5610C 

Intersil 









5300-1 t MMI 

53LS140 t MMI 
TBP247A10MtTI 


120 





16 

5 

IMS60QC 

Intersil 

ttf||aitlrt 

(532) 

55 



















TS 


_ 

HM7611-2 

5301-1 

53LS141 

tHarrls 

tMMI 

tMMI 

(3944) 





TS 

16 

5 

AM27LS19M t AMD 

S82S123 tSIpMlIcs 

(532) 








75nsF 

m 

- 

16 

5 

IM5610M 

t Intersil 




SOnsF 

TTL 

Kl 

16 

5 

IM5603M 

t Intersil 


125 

64x8 

75nsR 

m 

OC 

24 

5 

SN74186 

Tl 


60 





w^mmm 


IM5623M 

t Intersil 




t Military Temperataire Range ( - 55° to 125°C) * Typical Value 

BaM lice liileilw iMItliial iata li praalM aa tba page ntaB. 


3760 


» IC MASTER 19S4 



































































































































MASTER SELECTION GUIDE 


MEMORY-PROMs (Cont’d) 


Organ!- Tim 

zattoi (Max) Type 


PROMs 


Supply 
No. Voltage. 
Output Pins V 


1<is* Erasable TS 24 5 

1msF Erasable TS 24 -9,5 

1.5 msF Erasable TS 24 

2.3|isF Erasable TS 24 -9,5 

35nsF NMOS OC 20 5 

TS 20 5 


45n^ NMOS OC 20 5 

TS 20 5 


OOnsF TTL 


TS 20 5 


5 


550 nsF Erasable TS 24 -9,5 


650 nsF Erasable TS 24 -9,5 


DC 

16 

TS 

16 


40ntf TTL 

OC 

16 


TS 

16 


45nsF m OC « 5 

5 


60nsF TTL OC 16 5 


Access 

Organ!- Time 

Line zafion (Max) Type 


(Cont’d) 


C0P18042CD RCA 
AM1702A AMD 
AM1702AL AMD 


AM1702A-6 AMD 


MM8702A-4 National 

MB7117H Fujitsu 

MB7118H Fujitsu 

MB7117E Fujitsu 

MB7118E Fujitsu 

DII74LS47T Matlewd (4057) 10 

6308- 1 MMI 

TBP28LA22 T1 (4240) 

6335- 1 t MMI 

6309- 1 MMI 

IMI54LS471 tNaHenI (4057) 15 
TBP26L22 Tl (542.4240) 

6336- 1 MMI 


5309-1 t MMI 

TBP2tL22M fTI (542,4240) 


AM1702A-1 AMD 
AM1702AL-1 AMD 


AM1702A-2 AMD 
AM1702AL-2 AMD 


20 ns * Reg 
20nsF Reg 


25nsF Reg 


27 nsF Reg 


30nsF Reg 


AM27S12AM t AMD 
AM27S13AM f AMD 


2961 1A 

Haytbaaa 

(4131) 

633240 


(4026) 

633241 

Cj!HI 

(4026) 

AM27S12C 

AMD 


NM762IM-S 

Harris 

(3045) 

N82S130 

Signetics 


AM27S13C 

AMD 


HM7621A-5 

Harris 

(3945) 

HGM7621A 

Matarala 

(4047) 

N82S131 

Signetics 


MCM7841A 

Matarala 

(4047) 


533240 

tMMI 

(4026) 

0M74S570 

NaOsaal 

(4057) 

DM743570A 

NatlaaM 

(4057) 

53S241 

tlMI 

(4026) 

BM743S71 

Natlaaal 

(4057) 

DM743571A 

NaHanl 

(4057) 

BM74SS719 

NaHsaal 

(4057) 

29611 

tiaythaaa 

(4131) 

29611 

Raytheon 


AM27S12M 

tAMD 


6305-1 

MMI 


63L^4G 

MMt 


AM27S13M 

tAMD 


6306-1 

MMI 


63LS241 

MilU 


29613C 

Naythaea 

(4131) 

BM54K70 

ttaHaaai 

(4057) 

9M54357aA f Natlaaal 

(4057) 

BM543571 

tNaUaaM 

(4057) 

BH543571A tNaUaaal 

(4057) 

BH543S71B tNMIaari 

(4057) 


50nsF TTL 


TOnsF TTL OC 16 5 


t MMtary Temperature Range (-55° to 125°C) ns 
OC— OpwCoRector 

«IC MASTER 1984 


mi7620-5 UnH (3945) 
ini782IM-2 tlMnie (3945) 
3923130 t3i|Milet (532) 
(Continued) 


'—Nanoseconds Typical 


No. 

Output Pins 


40 nsF TTL Reg 24 


60nsF TTL OC 20 


n^— NanosectHids over Full Tempmature Range 
TS— Three-State 


HH7621-5 

HM7621A-2 

MCM7821 

29611 

29611 

S82S131 


5305-1 

53LS240 


5306-1 

53LS241 

29613M 


(M5624C 

IM5604C 


HM7620-2 

HM7621-2 


IM5624M 

IM5604M 


TBP28R45 

AM27S25AC 


AM27S25AM 


AM27S27C 

AM27S25C 


AM27S27M 

AM27S25M 


TBP28P42 

TBP28P45 

TBP28S45 


AM27S28AC 

MD7123H 


AM27S30AC 


DII87SR2S 

DM878IM74 

imi87SR476 


AM27S29AC 

MB7124H 


AM27S31AC 


DM77SR25 

DM773II476 


AM27S28AM 

MB7123E 

DII743473A 


AM27S30AM 

HM764IM-S 

Mi74S475A 


AM27S29AM 

MB7124E 

HM7640A-5 

DII74S472A 

DM74S472B 

N82S147A 


(Cont’d) 

Harris (3945) 65 

t Harris (3945) 

Motorola (4047) 

t Raytheon 
Raytheon 

tSIgwtIes (532) 70 

fMMI 

tMMi 

fMMI 

fMMI 

tRaythaaa (4131) 75 


(4^7) 95 

(4I»7) 

(4057) 


AMD 

Fujitsu 


AMD 


tiiatisaal 

tNaUsnl 


tAMD 

Fujitsu 

NatlSMl 


fAMD 

Harris 

Natlaaal 


tAMD 

Fujitsu 

Harris 

HaUoMl 

National 

SlgiaHcs 


(4057) 1 105 


IICM7849A Meterela (4047) 


AM27S28C AMD 
AM27S30C AMD 


AM27S29C AMD 
6349-2 MMI 


AM27S31C AMD 

IUi7649A-2 t Harris (3047) 

6341-2 MMI 


TBP28L42 Tl (542.4241) 

TBP28L45 Tl 


INI54S473A tNaUaMii (4057) 
DH74S473 HaUoHi (4057) 

(Continued) 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 


lU 
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1C MASTiR 


MEMORY-PROMs (Cont’d) 



Organi- 

zation 

Access 

Time 

(Max) 

Type 

No. 

Output Pins 

Supply 

Voltage, 

V 

Device 

Source 


Line 

Organi- 

zation 

Access 

Time 

(Max) 

Type 

No. 

Output Pins 

Supply 

Voltage, 

V 

Device 

Source 


Line 

PROMs 

(Cont’d) 

1 

512x8 








(Cont’d) 














CMOS 1 








512x8 


HL 

OC 





(Cont'd) 

■ 




TS 

24 

5 

IM6654-1 

Intersil 


60 





24 

5 

HM7640A-2 f Harris 
0M54S47SA tNatieaal 

(3946) 

(4057) 

1 


550 nsF 

CMOS Erasable 
TS 

24 

5 

IM6654 

Intersil 






TS 

Ell 

5 

HM764g-S 

Harris 

(3947) 

■ 


600 nsF 

CMOS Erasable 













0H54S472 

tNatiaul 

(4057) 

■ 




TS 

24 

5 

IM6654M 

t Intersil 









DH54S472A tNttlaaal 

(4057) 

B 


35nsF 

TTL 

TS 

20 

5 

0M74S472B 

Natlaaai 

(4057) 








DMS4S472B tNatieaal 

(4057) 



40nsF 

m 

Reg 

24 

5 

DM77Sfl474 tNatieaal 

(4057) 








BM54S474A fNatlaaal 
IHi54S474B fNaUaaal 
IW74S472 NaNaul 

(4057) 

(4057) 

(4057) 

10 

1024x4 

30 ns* 

Reg 

m 

TS 

OC 

24 

18 

5 

5 

M27S6S AMO 

0H54SS72A tNaUaasI 
OM54S573A tNatteaal 

(3902) 

(4057) 

(4057) 

65 







TBP28S4Z 

TI (542,4244) 


35nsF 

m 

OC 

18 

5 

AM27S32AC 

AMD 







24 

5 

AM27S15C 

AMD 





AM27S33AC 

AMD 









HM7641A-2 

t Harris 

(3046) 








MB7121H 

Fujitsu 


70 







N82S115 

Signetics 






TS 

18 

5 

AM27S33AC 

AMO 









N82S141 

Signetics 









MB7122H 

Fujitsu 









TBP28S46 

TI (542,543.4245) 

15 







63S441A 

MMI 

(4026) 



65nsF 

TTL 


20 

5 

AM27S28M 

DIIMS473 

tAMD 

tNaliaaal 

TI 

(4057) 

(4245) 








DM74S573B 

HB2S137B 

NaUaaal 

SipMilca 

(4057) 

(4172) 

75 







TBP28SM2 



35nsR 

TTL 

OC 

18 

5 

TBP24SA41 

TI 

(4239) 






24 


DII54S475 

DM74S475 

TBP28SA46 

tNaUatal 

Natlaaai 

TI 

(4057) 

(4057) 

(4245) 








TBPZ4SA41MtTI 

(4239) 







20 




TS 

18 

5 

TBP24S41 n (542.4230) 

TBP24S41M tTI (542.4239) 










40nsF 

m 

OC 

TS 

18 

16 


93452C 

93453C 



80 




TS 

20 

24 

5 

5 

AM27S29M 

AM27S31M 

DN74S474 

tAMD 

tAMD 

NaUatal 




5 

5 

Fairchild 

Fairchild 






(4057) 



45nsF 

TTL 

OC 

18 

5 

AM27S32AM t AMD 




TOnsF 

TTL 


20 

24 

5 

5 

6348-1 

AM27S30M 

MMI 

tAMD 

(3946) 

25 







HM7642B-5 

0H74SS72A 

Harris 

Nattsaai 

(3948) 

(4057) 

85 







HM7640-9 

6340-1 

Harris 

MMI 





TS 

18 

5 

AM27S33AM t AMO 
MB7122E Fuiitsu 






TS 

20 

5 

6349-1 

MMI 









HM76438-5 

Harris 

(3948) 








IICM7649 

Matarala 

(4047) 

30 







638441 

MMI 

(4026) 








29023 

Rayitaaa 

(4131) 








0M748S73A 

NaUaaal 

(4057) 

» 







TBP28S42M tTI 







24 

5 

0H87S181A 

Natlaaai 

(4057) 








TBP28S42M 

Ti 




50nsF 

Reg 

TS 

18 

5 

638A441 

MMI 

(4030) 

(3048) 






24 

5 

HM7641-5 

Harris 

(3948) 




TTL 

OC 

18 

5 

HM7642A-5 

Harrlt 








5341-2 

tMMI 


35 




TS 

18 

5 

HM7843A-5 

HmtIs 

(3948) 








6341-1 

MMI 









53SU1A 

tMMI 

(4026) 

95 







IICM7641 

DIIS4S474 

■Marais 

tHatiaBal < 

(4047) 

(4057) 

13,4245) 








MCM7643A Matarala 

DMS4S573B t Natlaaai 

(4047) 

(4057) 








nP28S46M tTI (542,51 



KnsF 

TTL 

OC 

18 

5 

AM27S32C 

AMO 




80nsF 

TTL 

OC 

20 

24 

5 

5 

5348-1 

5340-1 

tMMI 

tMMI 


40 







93452M 

HM7642B-2 

HN25044 

t Fairchild 
tHarris 
Hitachi 

(3048) 

100 






















TS 

20 

5 

HH7649-2 

5349-1 

Harris 

tMMI 

(3047) 





TS 

18 

5 

AM27S33C 

93453M 

AMD 

t Fairchild 







24 

5 

5341-1 

tMMI 









HM7643B-2 

tHarris 

(3048) 

105 


85nsF 

TTL 

OC 

20 

24 

5 

5 

TBP28SM2MtTI 
HM764a-2 tHarrIa 
TBP28SA46MtTI 

(4245) 

(3946) 

(4245) 

45 







HN25045 

538441 

6353-2 

Hitachi 

tMMI 

MMI 

(4026) 









60nsF 


TS 

OC 

18 

18 

_ 

53IIA441 

HM7642-2 

NM7642-5 

tMMI 

tHarris 

Harris 

(4030) 

(3948) 

(3948) 





TS 

20 

5 

TBP28S42M tTI (542.4244) 

TBP28S42M Ti 



TTL 

5 

110 





24 

5 

HM7641-2 

tHarrIs 

(3946) 

50 







6350-1 

6352-1 

DM748572 

MMI 

MMI 

NsHsaal 



90nsF 

m 

OC 

TS 

24 

5 

5340-2 

tMMI 

tAMD 

tSifaeUts 

tSiiaaUcs 









(4057) 







AMfcJ wleMH 

S828115 

S82S141 

(532) 

(532) 





TS 

18 

5 

HM7643-2 

HM7643-5 

6351-1 

t Harris 

Harris 

MMI 

(3048) 

115 




















200 nsF 

CMOS 

TS 

24 

5 

HII6641-2 

tHarris 

(3969) 

55 







6353-1 

MMI 









HII66414 

tHarris 

(3969) 








DM748573 

Hallasal 

(4057) 








liM6641-9 

Harris 

(3969) 








N82S137 

SlBaatics 

(4172) 



300 nsF 

CMOSErasatde 








65nsF 

m 

OC 

18 

5 

AM27S32M 

tAMD 


120 




TS 

24 

10 

iM6654A 

Intersil 






TS 

18 

5 

AM27S33M 

tAMD 





m 

TS 

5 


X2804 

Xlaar (4267.4268) 






24 

5 

0M778181A tNaliaaal 

(4057) 









(Continued) 









(Continued) 



t Military Temperature Range ( - 55° to 125°C) * Typical Value 

BeM face iaileelet iMItleMi data It pravIM aa the pai* ■Med. 
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MASTER SELECTION GUIDE 


MEMORY-PROMs (Cont’d) 


Organl- 

zatlon 

Access 

Tlffle 

(Max) 

Type 

No. 

Output Pins 

Supply 

Voltage, 

V 

Device 

Source 


Line 

Organi- 

zattai 

Access 

Time 

(Max) 

Type 

No. 

Output PftK 

Supply 

Voltage, 

V 

Device 

Source 


Une 

PROMs 

(Cont*d) 

1 

1024x8 

eOnsF 

TTL 

OC 

24 

5 



(Cont’d) 


1024x4 

TOnsF 

TTL 

OC 

TS 

18 

18 


HM7642A-2 

HS7643A-2 

IICH7643 

8S2S137A 

tHarris 

tHarria 

Mattraia 

tSigaMes 

(Confd) 

1 







T8P28SM6« Tl (4247) 



5 

5 

(3948) 

(3948) 

(4047) 

(532) 





TS 

24 

5 

AM27S181C 

AM278281C 

HM7681A-2 

29631A 

29631A 

296338 

29633A 

AMD 

AMO 

tHarria 

tBayttaaa 

Raytheon 

tDaylbasa 

Raytheon 

SIgnetIcs 

(3905) 

(3905) 

(3949) 

(4131) 

(4131) 

65 


75nsF 

m 

OC 

18 

5 

5350-1 

5352-1 

DS54S572 

tMMI 

fMMI 

tNstlaaal 

(4057) 

1 







70 




TS 

18 

5 

5351-1 

tMMI 









N82S183 









5353-1 

tMMI 

(4057) 

10 


65 ns* 

TTL 

TS 

24 

5 

TBP28L65 

Tl 









IHi54S573 

tNatlaaal 


TOnsF 

TTL 

OC 

24 

5 

6380-2 

N82S180 

MMI 

SIgnetIcs 





HL 

TS 

18 

5 

S82S137 

tStgasUcs 

(532) 





75 


85nsF 

m 

TS 

18 

5 

HM7643-2 

tHarria 

(3948) 





TS 

24 

5 

HM7681-S 

Harris 

(3949) 

(4047) 



550 nsF 

CMOS Erasable 
TS 

24 

5 

IM6653-1 

Intersil 









5381-2 

MGM7681 

tMMI 

MMarala 



600 nsF 

CMOS Erasable 
TS 

24 

5 

IM6653M 

t Intersil 









DM87S181 

29633A 

NaUaaal 

t Raytheon 

(4057) 

80 


- 

TTL 

TS 

24 

5 

AM27PS181 AMD 
AM27PS281 AMD 

MIZTSSSM: AMO 
AHZ7S35AM fAMO 
AH27S35C AMD 


15 







29633A 

N82S181 

Raytheon 

Signetics 









(3901) 

(3901) 

(3901) 



75nsF 

TTL 

OC 

24 

5 


(4057) 

(4057) 

(4247) 

85 







MI27S3SM 

AM27S37A 

tMH 

AMD 

(3901) 

(3901) 

20 




TS 

24 

5 

DM77S181 

DM77S281 

tNattanl 

tNatiaasI 

II 



20 ns* 

Reg 

TS 

24 

5 

TBP28R85 

Tl 









TBP24S86M tTI 

(4248) 



35 ns* 

m 

TS 

24 


TBP28P85 

TBP28S85 

Tl 

T! 









TBP2882708 tn 




(4246) 



80 ns* 

TTL 

TS 

24 

5 

T8P28L86 

Tl (542.543.424Q 

90 


35nsF 

m 

OC 

24 

5 



(3905) 

(3905) 

(3901) 

25 







TBrZN.»M Til (il4Z.S49.4Z4Z) 



AM2782MAC AMD 
AM27S37 AMD 


80nsF 

TTL 

OC 

24 

5 

AM27S18M tAMD 
AM27S280M fAMD 

(39(M) 

(3005) 








93Z450A 

MB71324 

Farchild 

Fujitsu 





TS 

24 

5 

AM27S181M tun 
AM27S281M fMO 

(3005) 

(3905) 

95 




TS 

24 

5 

AM27S181AC AND 

AII97«9fl1AC AHU 

(3M5) 

(3905) 

30 







S82S181A 

tWgasita 

(532.4176) 








93Z451A 

MB7132Y 

Fairchild 

Fujitsu 



90nsF 

TTL 

OC 

24 

5 

5380-2 

6380-1 

tMM 

MMI 




40nsF 

Reg 

TS 

24 

5 

631^1 MMI 

DM77SD181 tNatioul 
DM878R181 Natlanl 









S82S180 

t Signetics 




(4057) 

(4057) 

35 




TS 

24 

5 

IW7881-2 

6381-1 

S82S181 

S82S183 

S82S2708 

tHarria 

MMI 

tSIiaatics 

t Signetics 

a — 1 - — - - 

T«l|l8II6t 

(3949) 

(532) 

(532) 

100 


45nsF 

TTL 

OC 

24 

5 

93Z450 

MB7131H 

Fairchild 

Fujitsu 






























TS 

24 

5 

93Z451 

MB7132H 

U2S181D 

FairchHd 

Fujitsu 

SlpeOcs 


40 


95nsF 

TTL 

TS 

24 

5 

29633C 

Hayttaea 

(4131) 

105 







(4176) 


100 nsF 

TTL 

OC 

24 

5 

HN25088 

HN25089 

Hitachi 
t Hitachi 




50nsF 

TTL 


24 




(3905) 

(3905) 











5 

JUK/SiaOHITMD 

AM27S280AMtAM0 





TS 

24 

5 

DM87U181 

Natiaaal 

(4I»7) 










120 nsF 

TTL 

TS 

24 




(4057) 





T& 

24 

5 

AM278181AMtAMD 
AM278281AMtAMD 
HM7681A-5 Harris 

HN25089S Hitachi 

(3005) 

(3905) 

(3949) 

45 


5 

DM77LS181 t>MiM*l 

N82LS181 SIgnetIcs 

110 








125 nsF 

TTL 

OC 

TS 

24 

24 

5 

5 

5380- 1 

5381- 1 

tMMI 

tMMI 









82HS181 

Intel 




175 nsF 

TTL 

TS 

24 

5 

S82LS181 

t Signetics 

" 








MCM7681A 

Maisrsta 

(4047) 



300 nsF 

Erasable 

TS 

24 

±5,12 

MCM27A08 

Motorola 




55nsF 

m 


24 

5 

MB7131E 

Fujitsu 


50 






MCM68A708 

Motorola 


115 







DM87S180 

0M87S280 

Naiiaaai 

RaHaaal 

(4057) 

(4057) 



350 nsF 

Erasable 

TS 

24 

±5,12 

AM2708-13 

F2708-1 

AMD 

Fairchild 






TS 

24 

5 

MB7132E 

Fujitsu 









TM^in-3S 

Tl (543,4234) 








82S181 

53IIS881 

6381-2 

Intel 

MW 

MMI 

(4032) 

55 


450 nsF 

CMOS Erasable 
TS 

24 

5 

IM6658 

IM6658M 

Intel 
t Intel 


120 







DM87S281 

II82S181A 

Natlaasl 

SMMiks 

(4057) 

(4176) 




Erasable 

TS 

24 

5 

±5,12 

MM2758 

AM2708 

National 

AMD 




eOnsF 

TTL 

OC 

24 

5 

AM27S180C 

AM27S280C 

93460M 

SN74S2708 

AMD (3905) 

AMD (3905) 

t Fairchild 

Tl 

(Continued) 

60 






AM9708 

F27(» 

F68708 

MCM2706 

tAMD 

FaircMId 

FaircMW 

Motorola 

(Continued) 

125 


t Military Temperature Range (-55° to 125‘’C) ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range nsR—Nanosecomte at Room Temperature 

OC— Open Collector TS— Three-State OE— Open Emitter 
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Master Selection Guide 


1C MASTER 


MEMORY-PROMs (Cont’d) 


Access 

Time 

(Max) 

Type 

No. 

Output Pins 

Supply 

Voltage, 

V 

Device 

Source 


Line 








(Cont’d) 


95nsF 

HL 

TS 

18 

5 

29653M 

tRaytbaaa 

(4131) 


100 nsF 

HL 

OC 

18 

5 

5388-1 

fMMI 





TS 

18 

5 

5389-1 

fMMI 


65 






N82S185 

Signetics 



115 nsF 

m 

TS 

18 

5 

S828185 

tSigaatia 

(532) 


450 nsF 

CMOS Erasable 









TS 

24 

5 

IM6657 

Intersil 








IM6657M 

t Intersil 



_ 

HL 

TS 

24 

5 

AM27S45 

WT'm 

(3904) 

70 






AH27S4SA 









AM27S47 









AM27S47A 

lx 

■ Bn 



Eil 

TS 

24 

5 

TBP28R166 

tTI 



35 ns* 

m 

OC 

24 

5 

TBP28SA166 

Tl 


75 



TS 

24 

5 

TBP28P166 

tn 








TBP28S166 

Tl 

(4247) 


35nsF 

Reg 

TS 

24 

5 

63RAI661A 

NMI 

(4035) 







63IIS168IA 

NMI 

(4038) 







MCM27S45 

Motorola 


80 






MCM27S47 

Motorola 




TTL 

OC 

24 

5 

AM27S190AC 

AMD 








AM27S290AC 

AMD 





TS 

24 

5 

AM27S191A 

AMO 








AM27S291A 

AMO 


85 






MB7138YZ 

Fujitsu 








3636B-1 

Intel 








03S1681A 

MHI 

(4026) 







MCM27S191 

Motorola 








MCM27S291 

Motorola 


90 






0H87S191B 

Natltaai 

(4057) 







DN87829IB 

NalltBal 

(4057) 


40nsF 

Reg 

TS 

24 

5 

53IU1681A 

tMMI 

(4035) 







53IS1681A 

twii 

(4038) 







63RA1681 

INI 

(4035) 

95 






63ilS1681 

NMI 

(4038) 


45nsF 

Reg 

TS 

24 

5 

53RA1881 

tMMI 

(4035) 







53RS1681 

tMMI 

(4038) 



TTL 


24 

5 

932510C 

Fairchild 








93Z510C 

Fairchild 


100 






MB7137H 

Fujitsu 





TS 

24 

5 

93251 1C 

Fairchild 








93Z511C 

Fairchild 








MB7138H 

Fujitsu 








36366-2 

Intel 


105 






DM87S19IA 

Naliaatl 

(4057) 







DM87S291A 

Nattaaal 

(4057) 


50nsF 

TTL 

OC 

24 

5 

AM27S190C 

AMD 








AM27S290AMtAMD 








AM27S290C 

AMD 


110 






HN24084S 

Hitachi 








HN25084S 

Hitachi 








TIP28SAa6A4fl 

Tl 

(4247) 




TS 

24 

5 

AM27PS191C 

AMD 








AM27PS291C 

AMD 


115 






AM27S191 

AMD 








AM27S191AMt AMD 








AM27S291 

AMD 








AM27S291AMt AMD 








HM76161A-5 

Harrta 

(3951) 

120 






HN25085S 

Hitachi 








36366 

Intel 








82HS181 

Intel 








53S1681A 

tMMI 

(4028) 







63SI681 

MMI 

(4026) 

125 






MGM70161A 

Mataraia 

(4047) 







DM77S191B tNaNsnl 

(4057) 







DM77S291B tNaHaaal 

(4057) 





mmmmam 



(Continued) 



Accen 
Organ)- Time 

zatton (Max) 


Type 


Suppty 
No. Voltage, 
Output P)ns V 


Organi- 

zation 


PROMs 


1024x8 450 nsF Erasable TS 24 ±5.12 


2048x4 - Reg 

TTL 


35nsF TTL 


45 ns* m 


TS 24 5 
TS 20 5 


OC 18 5 


TS 18 5 


OC 18 5 


TS 18 5 


45 nsF TTL OC 18 5 

AM27Sl84AMt AMD 

MB7127H Fujitsu 

TS 18 5 

AM27S185AMtAMD 

MB7128H Fujitsu 

DM87S18SA NatlaBal (4057) 
II82S185B Slgaallcs (4178) 

SOnsF m OC 18 5 

TS 18 5 

AM27S184C AMD 

AM27S185C AMO 
■176854-5 NaiTia (3»0) 

53S841A tIHH (4028) 

83S841 MMI (4028) 

BM778185B tll>Haa*l (4057) 

II82S185A Sigaslica (4178) 

55n3F TTL OC 18 5 

AM27S184M tAMD 

DM87S184 Nailaaal (4057) 

TS 18 5 

AM27S185M t AMD 

MB7128E Fujitsu 

MB7128E-W t Fujitsu 

53S841 tonii (4026) 

6389-2 MMI 

DM87S185 NatlaBal (4057) 

60nsF m TS 18 5 

AM27LS185C AMD 

AM27PS185C AMD 

IIM768SA-2 tttarria (3950) 

0M77S185A tNaUaBal (4057) 
296514 Oaylbaaa (4131) 

296534 BaitbaaB (4131) 

24 5 

N82S1614 SlgnaUca (4180) 

65nsF TTL OC 18 5 

TS 18 5 

AM27LS184Mt AMD 

AM27LS185Mt AMD 

AM27PS185Mt AMD 

TOnsF HL OC 18 5 

6388-1 MMI 

DM778184 tli»iMal (4057) 

TS 18 5 

HM7B85-5 Harris (3950) 

5389-2 t MMI 

6389-1 MMI 

MCM7685 Mataraia (4047) 

DM77S185 tMaUaaal (4057) 
29651C Raythaaa (4131) 

75nsF TTL TS 18 5 

29653CN Haytbaaa (4131) 

SOnsF TTL TS 18 5 

24 5 

S82S18S4 Sigaaltes 

(532.4178) 

88281914 tSifMilea 

(532.4180) 

90nsF TTL TS 18 , 5 

HM7685-2 t Harris (3950) 

29651M tHaythsaa (4131) 

(Continued) 


(Cont’d) 


(Cont'd) 

MCM68708 Motorola 

INS8708 National 

TIIS2708-45 Tl (543.4234) 

TMS27L0845 Tl (543.4234) 


/UI27S75 AND 
TBP28R165 Tl 


(3902) 


AM27S184AC AMD 
MB7127Y Fujitsu 


AM27S185AC AMD 
MB7128Y Fujitsu 

B3SB41A NMI (4026) 

DM87S18S6 NaUeuI (4057) 


SN54S455 fTI 
SN74S455 Tl 

TBr248A81 Tl (4240) 

TBP24SA81MtTI (4240) 


TBP2488I Tl 
TBr24S81M tTI 


(542.4239) 

(542.4239) 


2048x4 


2048x8 


20 


25 


30 


35 


40 


45 


50 


55 


60 


t MItary Temperature Range ( - 55° to 125°C) 

3764 
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MASTER SELECTION GUIDE 


MEMORY-PROMs (Cont’d) 


Organi- 

zation 

Access 

Thiis 

(Max) 

Type 

No. 

Output Pins 

Supply 

Voitage, 

V 

Device 

Source 


Line 

Organi- 

zation 

Access 

Time 

(Max) 

Type 

No. 

Output nns 

Supply 

Voitage, 

V 

Device 

Source 


Line 

PROMs 

(Cont’d) 


2048x8 








(Cont’d) 


2048x8 

50nsF 

m 

TS 

24 

5 

29681A 

29681A 

29683A 

29683A 

tRayOMM 

Raytheon 

tRaythaei 

Raytheon 

(Cont'd) 

(4131) 

(4131) 








HN462716-2 

2716-2 

MK2716-7 

MM2716-2 

NMC6716-2 

MMU 

Hitachi 

Intel 

Mostek 

National 

National 


65 


55nsF 

m 

OC 

24 

5 

93Z510M 

t Fairchild 


5 







SY2716-2 

Synertek 









MB7137E 

t Fujitsu 




450 nsF 

Electrically Erasable 









TS 

18 

24 

5 

5 

MCMTIWSA Mereli 

93Z511M t Fairchild 
MB7138E Fujitsu 

MB7138E-W t Fujitsu 

(4047) 

10 




TS 

24 

5 

X2816A45 Xicar 

(547.4267.4268) 
X2816AII-45t Xicar 

(547.4267.4268) 



60nsF 

TTL 

OC 

18 

24 

5 

5 

HN25084 

HN25168S 

Hitachi 

Hitachi 





Erasable 

TS 

24 

5 

AM2716 

AM2716M 

F2716 

F68716 

HN462716 

2716 

M2716 

M5L2716 

MK2716-8 

MM2716 

NMC2716E 

AMD 

tAMO 


70 




TS 

18 

24 

5 

5 

HN25P85 Hitachi 

HM78161-S Harris 
HN251^ Hitachi 

INi77S191A tN<H«Mi 
INi77S291A tRatiwal 

(3951) 

(4057) 

(4057) 

15 







Fairchild 

Fairchild 

Hitachi 

Intel 

Intel 

Mitsubishi 

Mostek 

National 

National 


75 


65nsF 

TTL 

OC 

24 

5 

AM27S190M t AMO 

MM7S190 Niflmnl 
OmTSZW NsttiMi 

(4W7) 

(4057) 

20 








80 




TS 

24 

5 

AM27PS191MtAMD 
AM27PS291AMtAMO 
AM27S291M fAMO 









NMC27C16-45 

mPD2716 

SY2716 

National 

NEC 

Synertek 









53S1681 

tWH 

(4026) 

25 






±5,12 

TIIS2716-45 

n 

(4233) 








BM7S191 

IHM7S291 

HsflSMri 

Hitleni 

(4057) 

(4057) 


490 nsF 

Erasable 

TS 

24 

5 

2716-5 

Intel 


85 









550 nsF 

Erasable 

TS 

24 


NMC27C16-55 

National 




70nsF 

TTL 

TS 

24 

5 

82S191 

IICII76161 

29681A 

2968U 

29683A 

29683A 

Intd 

MMrala 

t Raytheon 
Raytheon 
fRayOteon 
RayOteon 




5 




(4047) 



650 nsF 

Erasable 

TS 

24 

5 

2716-6 

MK2716-12 

Intel 

Mostek 










30 

4096x4 

35nsF 

Reg 

m 

TS 

OC 

TS 

24 

20 

20 

5 

5 

5 

AII27S85 

AM27S4(IA 

/UI27S41A 

AMO 

AMD 

AMD 

{3902) 

(3907) 

(3907) 

90 


75 ns* 

TTL 

TS 

24 

5 

TBP28L166 

Tl 

(4243) 








63S1641A 

MCM76165 

DM87S195B 

N82HS195 

MMI 

Metarala 

National 

Signetics 

(4026) 

(4047) 



80nsF 

TTL 

OC 

24 

5 

M77S190 

911778290 

flMml 

(4057) 

(4057) 

35 







95 




TS 

24 

5 

HM76161-2 

91778191 

8H77S291 

29681 

N82S191 

tHarrls 

(3951) 

(4057) 

(4(»7) 

(4131) 



40nsF 

Reg 

TS 

24 

5 

6391641 

mi 

(4041) 








tllaiieMi 

tNaUaMl 

Ibylbeia 

Signetics 

40 


45nsF 

Reg 

m 

TS 

TS 

24 

20 

24 

5 

5 

5 

5391641 

0M87S195A 

MB7134H 

MB7152E 

tmi 

National 

Fujitsu 

(4041) 

100 


85nsF 

m 

TS 

24 


29683 


(4131) 











5 

Rsyflwea 



SOnsF 

HL 


20 

5 


kSSI 



100 nsF 

TTL 

TS 

24 

5 

8828191 

t8lpeties 

(532) 






120 nsF 

CMOS 

TS 

24 

5 

11116618-8 

tHarrls 

(3969) 





TS 

20 

5 

AM27PS41 

AMD 




300 nsF 

Erasable 

TS 

24 

5 

AM9716 

MK2716-5 

AMO 

kitosteic 


45 







4127841 AMO 

AM27841AH fAMO 

(3907) 

(3907) 

105 






±5,12 

TMS27A16 

Motorola 









5381641A 

tmi 

(4026) 

(4026) 

(4057) 




NMOS 

TS 

24 

±5,12 

TII82716-30 Tl 

(4233) 








IIII77S105B tlbtlMal 




m 

TS 

5 


X2816 

Xksr 









S82HS195 

t Signetics 









(547.4287.4268) 



55nsF 

TTL 

TS 

24 

5 

MB7134E 

Fujitsu 

Fujitsu 


110 


350 nsF 

Electrically Erasable 








MB7152H 





TS 

24 

C 

X2S16A-SS Xlssr 

(547.4267.4288) 

X2816AII-35tXlnr 

50 


60nsF 

TTL 

TS 

20 

5 

HM76185-5 Harris (3952) 

0M778195A flMlanal 

(4057.4057) 











65nsF 

TTL 

OC 

TS 

20 

20 


AM27S40H 

AH27S41M 

5381641 

fAMO 

tAMO 

tmi 

(3907) 

(3907) 

(4026) 




Erasable 

TS 

24 

5 

AM2716-1 

F2716-1 

2716-1 

MK271&6 

MCM27164S 

MCM27L16-3! 

MM2716-1 

AMD 

Fairchild 




5 

5 

115 







Intel 

Mostek 

Motorola 

Motorola 

Nationai 




80nsF 

m 

TS 

20 

5 

HH76165-2 


(3952) 









55 

4096x8 

40nsF 

m 

TS 

24 

5 

AH27843A 

3632-1 

82HS321 

AMD 

Intel 

Intel 

(3908) 

120 







NMC6716-1 

SY2716-1 

TMM323-1 

National 

Synertek 

Toshiba 

(Continued) 

60 


50nsF 

TTL 

TS 

24 

5 


AMO (3908) 

Intel 

Intel 

(Continued) 



t Military Temperature Range (-55° to ^°C) ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range nsR— Nanoseconds at Room Temperature 

OC— Open Collector IB— Three-State OE— Open Emitter 
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Master Selection Guide 


1C MASTER 


MEMORY-PROMs (Cont’d) 



Organi- 

zatkMi 

Access 

Time 

(Max) 

Type 

No. 

Output Pins 

S^tply 

Voltage, 

V 

Device 

Source 


Line 

Organi- 

zation 

Access 

Time 

(Max) 

Type 

No. 

Output Pins 

Supply 

Voltage, 

V 

Device 

Source 


Line 

PROMs 

(Cont’d) 

1 

4096x8 








(Cont'd) 


4096x8 

50nsF 

m 

TS 

24 




(Cont'd) 











■ 

M3632 

M3632 

t Intel 

1 

8192x8 

45nsF 

TTL 

OC 

TS 

24 

24 

5 

5 

93Z564 

93Z565 

Fairchild 

Fairchild 












55nsF 

HL 

OC 

TS 

24 

24 


MB7143H 

MB7144H 

Fujitsu 

Fujitsu 




55nsF 

m 

OC 

TS 

24 

24 

■ 

MB7141H 

MB7142H 

DH87S321 

Fujitsu 

Fujitsu 

NaUeuI 


1 


5 

5 


70 




(4057) 

(4057) 



85nsF 

TTL 

TS 

24 

5 

HM7S641-S 

Harris 

(3954) 








DH87S421 

NaUaul 



100 nsF 

TTL 

TS 

24 

5 

HM76641-2 

t Harris 

(3954) 



65 nsF 

TTL 

OC 

TS 

24 

24 

5 

5 

MB7141E 

MB7142E 

HM76321-S 

Fujitsu 

Fujitsu 

Harris 

(3953) 



175 nsF 

CMOS 

TS 

28 

5 

HM6664-2 

HM6664-8 

HM6664-9 

t Harris 
t Harris 
Harris 

(3969) 

(3968) 

(3969) 

75 







1IM77S321 

0M77S421 

tNatloul 

tNatioaal 

(4057) 

(4057) 

10 


200 nsF 

CMOS, Erasable 
TS 

28 

5 

HN27C64-20 

HltacM 

(3974) 






28 

5 

MB7142E-W t Fujitsu 




Erasable 

TS 

28 

5 

AM2764-20 

AMD 

(3928) 



70nsF 

m 

TS 

24 

5 

29671A 

29671A 

tRaythfoi 

Raytheon 

(4131) 








MBM2764-20 

HN26C64-20 

2764-2 

5133-2 

5133-200 

TMM2764-2 

Fujitsu 

Hitachi 

Intel 

SEEQ 

SEEQ 

Toshibi 


80 


80nsF 

HL 

TS 

24 

5 

29671 

29671 

29671A 

tHaytlNia 

Raytheon 
t Raytheon 

(4131) 

15 







(513.4137) 

(513.4137) 







29671A 

N82S321 

Raytheon 

Signetics 




250 nsF 

CMOS, Erasable 

TS 

28 

5 

MBM27C64-25 

HN27C64-25 

Fujitsu 

HltasU 




85nsF 

m 

TS 

24 

5 

HM78321-2 

t Harris 

(3953) 

20 






(3974) 

85 







29673 

29673 

tHaythaai 

Raytheon 

(4131) 




Erasable 

TS 

28 

5 

AM2754-25 

2764 

AMD (3928) 

Fairchild 



100 nsF 

m 

TS 

24 

5 

29671 

29671 

t Raytheon 
Raytheon 









MBM2764-25 

HN482764-3 

Fujitsu 

Hitachi 




105 nsF 

TTL 

TS 

24 

5 

29673 

29673 

t Raytheon 
Raytheon 


25 







2764 

2764-25 

Intel 

Intel 

(513.4137) 

(513) 

90 


150 nsF 

Erasable 

TS 

24 

5 • 

M2732A-1 

IUi2732A-15 

AMD 

AMO 

(3926) 

(3926) 








5133-250 

M5133-250 

SEED 

tSEEO 










300 nsF 










200 nsF 

Erasable 

TS 

24 

5 

AM2732A-2 

AM2732A-20 

MBM2732A-20 

HN482732A-20 

2732A-2 

2732A-20 

AMO 

AMO 

Fujitsu 

Hitachi 

Intel 

Intel 

(3926) 

(3926) 

30 


trasane 

IS 

28 

5 

MBM27C64-30 Fujitsu 
MBM27C64-30W 

t Fujitsu 

IUI27C84-30 HHkU 

(3074) 

95 











Erasable 

TS 

28 

5 

AM2764-30 

M8M2764-30 

MBM2764-30X 

2764-3 

2764-30 

5133-3 

5133-300 

AM8 

Fujitsu 

Fujitsu 

Intel 

Intel 

SEEQ 

SEEQ 

(3028) 



250 nsF 

Erasable 

TS 

24 

1 

AM2732A AMD 

AM2732A-25 fAMD 

AM2732A-25 AMD 
MBM2732A-25 Fujitsu 
HN482732A-25 Hitachi 

(3926) 

(3926) 

35 

40 







(513.4137) 

(513.4137) 

100 






■ 

iIJiiJK 

2732A-25 

TMM2732-2 

iniei 

Intel 

Toshiba 



350 nsF 

Erasable 

TS 

24 

28 

5 

5 

■GH68768-35 

TM82564-35 

Malarsla (4047) 
Tl (543.4229) 

105 










400 nsF 

Erasable 

TS 

28 


5133-4 

SEEQ 

(513.4137) 



300 nsF 

Erasable 

TS 

24 


AM2732A-3 

AM2732A-30 

MBM2732A-30 

AMO 

AMO 

Fuiitsu 

(3926) 

(3926) 



5 




45 


450 hsF 

Erasable 

TS 

24 

5 

MCM68764 

MCM66766 

Malarala (4047) 
Malsrsla (4047) 








MBM2732A-30X Fujitsu 
HN472632A-30 Hitachi 
HN482732A-30 Hitachi 
2732A-3 Intel 

2732A-30 Intel 


50 





28 

5 

AM2764-45 

HN482764-4 

2764-4 

2764-45 

M5L2764 

AMD (3928) 

Hitachi 

Intel 

Intel 

Mitsubishi 

110 



NMOS 

TS 

24 

5 

R09433C 

Gl 









MSM2764A 

OKI 

(4118) 

115 


350 nsF 

Erasable 

NMOS 

TS 

TS 

24 

24 

5 

5 

NMC27C32-35 

M58735 

National 

Mitsubishi 









5133-450 

M5133-450 

TMS2564-45 

SEEQ 

tSEEQ 

n 

(513,4137) 

(513) 

(543.4229) 


450 nsF 

Eras^ 

TS 

24 


iUI2732A-4 


(3926) 










5 

AMD 



500 nsF 

Erasable 

TS 

28 

5 


EH 

(543.4229) 



i 





AM2732A-45 AMD 

F2732 Fairchild 



16384x8 

150 nsF 

Erasable 

TS 

28 

5 

AM27126-1 

AM27126-15 

AMD 

AMD 

(3929) 

(3929) 

120 


*! 

1 





HN462532 

HN462732 

2732A-4 

M5L2732 

NMC27C32^ 

mPD2732 

Hitachi 

Hitachi 

Intel 

Mitsubishi 

National 

NEC 


60 


200 nsF 

Erasable 

TS 

28 

5 

AM27128-2 

AM27126-20 

AM27128-20 

M27128 

5143-2 

5143-200 

AMD 

tAMD 

AMD 
t Intel 
SEEQ 
SEEQ 

(3929) 

(3920) 

(513) 

(513) 

125 







TMM2732 

Toshiba 




250 nsF 

Erasable 

OE 

28 

5 

HH4827128-2S 

HilatU 

(3975) 




NMOS 

TS 

24 

5 

R094132 

Gi 

(Continued) 

65 




TS 

28 

5 

AM2712a 

AMD 

(3029) 

(Continued) 



t Mllltiy Temierature Range ( - 55° to 125°C) * Typical Value 
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MASTER SELECTION GUIDE 


MEMORY-PROMs (Cont’d) 


Organi- 

zation 

Accass 

Time 

(Max) 

Type 

No. 

Output Pins 

Supply 

Vottage, 

V 

Device 

Source 


Line 

PROMs 

(Cont’d) 


16384x8 

250 nsF 

Erasable 

TS 

28 




(Cont’d) 








IUi27128-2S t/UIO 

(3920) 








AM27128-25 

AMD 









MBM27128-25 

Fujitsu 









HN4827128-25 

Hitachi 









27128-25 

Intel 


5 







S143-2S0 

SEEQ 

(513) 








IIS143-250 

tSEEQ 

HE] 



300 nsF 

Erasable 

OE 

28 

5 

1114827128-30 

NIMri 

(3975) 








27128-30 

Intel 






TS 

28 

5 

AII27128-3 

AMO 

(3929) 

10 







W27128-30 

AMD 

(3929) 








MBM27128-30 

Fujitsu 









HN4827128-30 

Hitachi 









27128-3 

Intel 









5143-3 

SEEQ 

(513) 

15 







5143-300 

SEEQ 

HE] 




NMOS 

TS 

28 

5 

MBM27128-30W 









t Fujitsu 




450 nsF 

Erasable 

OE 

28 

5 

Bie527125-45 

liitaciH 

(^75) 








27128-45 

Intel 









M2712845 

Mntel 


20 




TS 

28 

5 

811271284 

AMD 

(3929) 








iUi27128-45 tAMD 

(3929) 








AM27128-45 

AMD 









HN482712845 

Hitachi 









27128-4 

Intel 


25 







5143-4 

SEEQ 

(513) 








5143-450 

SEEQ 

(513) 








115143450 

tSEEQ 

HE] 


32768x8 

ITOnsF 

Erasable 

TS 

28 

5 

AM27256-1 

AMD 

(3030) 



200 nsF 

CMOS 

TS 

28 

5 

MBM27C256-20 Fujitsu 


30 



Erasable 

TS 

28 

5 

AII27256-2 

AMD 

(3930) 








MI27256-20 

AMD 

Kmij] 





TS 

28 

5 

R09256D 

Gl 




250 nsF 

CMOS 

TS 

28 


MBM27C2S6-25 Fujitsu 





Erasable 

TS 

28 


/UI27256 


(3930) 

35 







AM27256-25 

AMD 

(3930) 








27256 

lital 

(4025) 




NMOS 

TS 

28 

5 

R09256DS 

Gl 




300 nsF 

CMOS 

TS 

28 


MBM27C256-30 Fujitsu 





Erasable 

TS 

28 


AII27256-3 

AMD 

(3030) 

40 







/Ui27256-30 

AMD 




350 nsF 

NMOS 

TS 

28 

5 

R09256CS 

Gl 




450 nsF 

Erasable 

TS 

28 

5 

481272564 

AMD 

(3930) 








MI2725645 

AMO 

(3930) 





TS 

28 

5 

R09256B 

Gl 


45 


t MWtary Temperature Range (-55° to 125°C) ns*— Nanoseconds Tyfrical nsF— Nanoseconds over Full Temperature Range 

OC-Open CoUector TS-Three-State 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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Master Selection Guide 


1C MASTER 


MEMORY-RAMs 


Organl- 

zatkm 


Acc«s$ 

TInw 

(Max) Type 


Supply 
No. Voltage, 

Output Pins V Device 


Bubble 



Note: Bubble Memory Support Circuits (controllers, 
functioil drivers, coil drivers, sense amplifiers), see 





I Interface, Memory and Peripheral Drivers; 






I Interface— Sense Amplifiers; Linear-Other Devices 





(Volume II). 








1 (Megabit (2048x512) 


20 


7110 

Intel 







BPKTO 

fatal 

(4022) 


1 Megabit (4096x256x1) 


20 


Bn(72 

fatal 

(4021) 






MBM2011A 

Motorola 


5 

4 Megabit (512x8192) 


20 


7114 

Intel 



74032-Bits Serial 








370 ms NMOS 

- 

18 



FalltaaA 

(3940) 


83354-Bits Serial 




■m 




4.5 ms NMOS 

- 

18 



FajltsaA 

(3940) 


1 262144 (1024x256) 

MBM2256 

Motorola 



273745-Bits Serial 




PH 




6.0 ms 

- 

20 



FajltsaA 

(3041) 

10 

283026-Blts Serial 




PH 




8.5 ms NMOS 

- 

16 



FajltsaA 

(3941) 


296128-Bits Serial 








370 ms Card 




FBC304M1A 

FujitsuA 



324024-Bits Serial 








4.5 ms Card 

- 



FBC304D2A 

FujitsuA 



CCD 



32768-Bits (4096x8x1) 

TS 

16 

±5,12 

F232 

Fairchild 



65535-Bits (4096x16x1) 

TS 

16 

±5,12 

F264 

Fairchild 


15 

Dynamic 



2048x8 SOnsF NMOS 

OC 

24 

5 

mPBMOO 

NEC 




TS 

24 

5 

/iPB429 

NEC 



4096x1 120 nsF NMOS 

TS 

16 

±5,12 

IM7027-1 

Intersil 







MK4027-1 

Mostek 







MCM4027A-1 

Motorola 


20 

135 nsF NM()S 

TS 

22 

±5,15 

mPD411^ 

NEC 



150 nsF NMOS 

TS 

16 

±5,12 

MK4027-2 

Intersil 







rnr4027-2 

in 







MK4Q27-2 

Mostek 







MCM4027A-2 

Motorola 


25 





M4027-2 

S6S 





22 

±5,12 

mPD411-3 

NEC 



200 nsF NMOS 

TS 

16 

±5,12 

IM7027-3 

Intersil 







MK4027-3 

Intersil 







nT4027-3 

in 


30 





MK4027-3 

Mostek 







MKB4027-83 

Mostek 







|yK:M4027A-3 

Motorola 







M4027-3 

SGS 





22 

±5,12 

mPD411-2 

NEC 


35 





mPD411A-2 

NEC 



250nsF NMOS 

TS 

16 

±5,12 

IM7027-4 

Intersil 







MK4027-4 

Intersil 







in4027-4 

in 







MK4027-4 

Mostek 


40 





MK64027-64 

Mostek 







MCM4027A-4 

Motorola 







M4027-4 

SGS 





22 

±5,12 

mPD411-1 

NEC 







mPD411A-1 

NEC 


45 

300 nsF NMOS 

TS 

22 

±5,12 

mPD411 

NEC 







mPD411A 

NEC 



350nsF NMOS 

TS 

16 

±5,12 

in4027-6 

in 




Organi- 

zation 


Time 

(Max) 


Type 


No. 

Output Pins 


Supply 

Voltage, 

V Device 


Source 


Line 


8192x8 


16384x1 


120 nsF 

NMOS 

TS 

28 

5 

IIIS2630-12 

laam 

(3980) 


150 nsF 

NMOS 

TS 

28 

5 

IMS2630-1S 

laaMs 

(3980) 

50 

200 nsF 

NMOS 

TS 

28 

5 

mS2630-20 

laaMS 

(3980) 


250 nsF 

NMOS 

TS 

28 

5 

2186-25 

Intel 



300 nsF 

NMOS 

TS 

28 

5 

2186-30 

Intel 








2187A-30 

Intel 








2187A-35 

Intel 


55 

350 nsF 

NMOS 

TS 

28 

5 

2186-35 

Intel 








2187A-25 

Intel 



55nsF 

NMOS 

TS 

20 

5 

M5M2167-55 

Mitsubishi 



TOnsF 

NMOS 

TS 

20 

5 

M5M2167-70 

Mitsubishi 



100 nsF 

NMOS 

TS 

16 


MB8117-10 

Fujitsu 


60 






MB8118-10 

Fujitsu 








HM6416A-3 

Hitachi 








MK4516-10 

Mostek 








MCII4517-10 

Matarala 









(4046.4049) 







mPD2118-3 

NEC 


65 




18 

5 

IMS2820-10 

laaMt 

(3079) 


120 nsF 

NMOS 

TS 

16 

5 

M681 17-12 

Fujitsu 








MB81 18-12 

Fujitsu 








HM8416A-4 

Hitachi 








2118-4 

Intel 


70 






M2118-4 t Intel 








MK4516-12 

Mostek 








MCM4S17-12 

Matarala 









(4040.4049) 







■CIM665M2 

Matarala 

(4046) 






±5,12 

HM4716A-1 

Hitachi 


75 






MM5290-1 

National 








mPO-2118-2 

NEC 








mPD416-5 

NEC 

(4073) 





18 

5 

IIIS2820-12 

laana 

(3070) 


150 nsF 

NMOS 

TS 

16 

5 

HM4816A-7 

Hitachi 


80 






M2118-7 -t Intel 








MK4516-15 

Mostek 








IICa4S17-1S 

Malwala 









(4040,4049) 







M»6665C-15 

Matareia 

(4048) 






±5,12 

F4116-2 

Fairchild 


85 






HM4716A-2 

Hitachi 








m4116-2 

m 








M5K4116-2 

Mitsubishi 








MK4116-2 

Mostek 








MKB41 16-82 t Mostek 


90 






■cmii^is 

MM5290-2 

Malerala 

National 

(4048) 







/iPD2118 

NEC 








mPD416-3 

NEC 

(4073) 







M4116 

SGS 


95 






HYB4116-P2 

Siemens 








TMS4116-15 

Tl 








TMM416-2 

Toshiba 






18 

5 

IH82620-15 

laaMs 

(3970) 


200 nsF 

NMOS 

TS 

16 

±5 

HCM4S17-20 

Matarala 







±5,12 

AM9016E 

F4116-3 

(4046.4049) 
AMD (3910) 

Fairchild 

100 






HM4716A-3 

Hitachi 








in4116-3 

in 








M5K4116-3 

Mitsubishi 


105 






MK4116-3 

Mostek 








MKB41 16-83 tMostMc 








■GM116B-20 

Matarala 

(4048) 







■CM68SC-20 

Matarala 

(4046) 







MM5290-3 

National 


110 






f(ni416-2 

NEC 

(4073) 







HYB4116-3 

Siemens 








HYB4116-P3 

Siemens 









(Continued) 



t Military Temperature Ranije ( - 55° to 125°C) 


* Typical Value 
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MASTER SELECTION GUIDE 


MEMORY-RAMs (Cotit’d) 



Accass 



Supply 



OrBaoi- 

Time 


No. 

Voltage. 



zatkM 

(Max) 

Type 

Output Phts 

V Oevice 

Source 

Line 


Accks 

Organi- Time 

zatkm (Max) 


Supply 
No. Voltaga, 

Output Pins V 


Dynamic 


1^x1 200 nsF NMOS 


23SnsF NMOS 


250nsF NMOS 


65536x1 55nsF NMOS 
lOOnsF NMOS 


(Cont’d) 65536x1 150 nsF NMOS TS 16 5 


TS 16 +5,12 


TS 16 


TS 16 ±5,12 



270 nsF 

NMOS 

TS 

16 

5 


300 nsF 

NMOS 

TS 

16 

±5,12 


320 nsF 

NMOS 

TS 

16 

5 

16384x4 

100 nsF 

NMOS 

TS 

18 

5 


120 nsF 

NMOS 

TS 

18 

5 


150 nsF 

NMOS 

TS 

18 

5 


ZODnsF 

NMOS 

TS 

18 

5 


250 nsF 

NMOS 

TS 

18 

5 

32768x1 

200 nsF 

NMOS 

IS 

18 

±5,12 


250 nsF 

MHOS 

TS 

18 

±5,12 

64536x1 

150 nsF 

NMOS 

TS 

16 

5 


200 nsF 

NMOS 

TS 

16 

5 


TMS41 16-20 
TMM416-3 

Tl 

Toshiba 

(Confd) 

MKB4516-80 f Mostek 

AII90160 

AMO 

(3918) 

F41164 

Fairchild 


HM4716A-4 

Hitachi 


in41164 

ITT 


MK4116-4 

Mostek 


MKB4116-84 t Mostek 


KM116B-Z9 


(4046) 

MM5290-4 

National 


MP0416-1 

NEC 

(4073) 

HYB4116-4 

Siemens 


TMS4116-25 

Tl 


TMM416-4 

Toshiba 


MKB4516-81 f Mosttit 

Ain016G 

AMO 

(3918) 

■QU1 168-30 

Netenta 

(4048) 

mPM16 

ffiC 

(4073) 

MKB4516-82 t Mostek 

MB81416-10 

Fujitsu 


MB81416-12 

Fujitsu 


MB81416-15 

Fujitsu 


SMJ4416-15tTI 

(4220) 

TIIS4416-1S 

Tl 

(4220) 


20 5 








MK4332D-3 MostNc 
MKM4332-^tMostek 


|MKM4332-84t htostek 


MB8264A-15Wt Fujitsu 
M88264A-20Wt Fi^itsu 


MB8281 Fujitsu 

F4164 FairchHd 

MB^A-10 Fujiteu 

MB8265A-10 Fujitsu 

MB8266A-10 Fujitsu 

HB2600-10 luMS (3970) 

Mn4164-2 NEC (4077) 


F4164-12 Fairchik) 

F64K-12 Fairchik) 

MB8264A-12 Fujitsu 

MB8265A-12 Fujitsu 

MB8266A-12 Fujitsu 

HM4864-1 Hitachi 

HM4864A-12 Hitachi 

HM4865A-12 Hitachi 

nB2600-12 taMi (3979) 

MT4265-12A MicronTech 

■Ca6665A-12 MMnii (4046) 

■ CM 666 M U Mimll (4046) 

NMC4«4-12 Natkmat 

fJ1l4104-12 NB (4077) 

Hdn764-1Z OKI (4118) 

Saj4164-1Z tn (4Z19) 

TaS4164-1Z Tl (543.4Z19) 

TMM4164-2 Toshiba 


F4164-15 FairchHd 
F64K-15 FairchHd 
MB8264-15 Fi^itsu 
MB8264A-15 Fi^itsu 
MB8265-15 Fiqitsu 
MB8265A-15 Fujitsu 
MB8266A-15 Fi^itsu 



250 nsF NMOS TS 16 5 


65536x4 100 nsF NMOS TS 18 

120nsF NMOS TS 18 


150 nsF NMOS TS 18 


20Qn.sF IWHIS TS 18 


65536x9 200nsF Mod TS 30 


131072x1 

150nsF NMOS TS 18 

200nsF NMOS TS 18 

2S0nsF NMOS TS 18 


60 262144x1 


lOOnsF NMOS TS 16 


(Continued) 


t MHitaiy Temperature Range (- 55° to 
OC— 0pm CoHector 

« 1C MASTER 1964 


-55° to 125°C) ns*— Nanoseconds Typical 


nsF— Nanoseconds over FuH Temperature Range 
-Three-State 


Oevice 

Source 



( 

Cont’d) 

HM4864-2 

Hitachi 


HM4864A-15 

Hitachi 


HM4865A-15 

Hitachi 


IHS2600-15 

l■■os 

(3979) 

2164A-15 

Intel 


MT4264-15A 

MicronTech 


M5K4164-15 

Mitsubishi 


MK4564-15 

Mostek 


MKB4564-82 t Mostek 


MCII6664A-15 

Meterela 

(4046) 

HGM6665A-15 

Hilorgii 

(4046) 

■CH6665B-15 

Motorola 

(4046) 

NMC4164-15 

National 


f(P04164-15 

NEC 

(4077) 

mPD4164-3 

NEC 

(4077) 

MSM3764-15 

OKI 

(4118) 

MII4164-15 

Pansaalc 

(4120) 

HYB4164-2 

Siemens 


SMJ4164-15 tTI 

(4210) 

T1B4164-15 

Tl (543,4219) 

TMM4 164-3 

Toshiba 


TMS4161 

Tl 

(4214) 

F4164-20 

Fairchild 


F64K-20 

Fairchild 


MB8264-20 

Fujitsu 


MB^65-20 

Fujitsu 


HM4864-3 

Hitachi 


HM4864A-20 

Hitachi 


HM4865A-20 

Hitachi 


2164A-20 

Intel 


M2164A-20 t Intel 


MT4264-20A 

MicronTech 


M5K4164-20 

Mitsubishi 


MK4564-20 

Mostek 


MKB4564-83 f Mostek 


■GM6664A-20 

MotarMa 

(4046) 

MGM6665A-20 

NMsrili 

(4046) 

IICM6665B-20 

Motorola 

(4046) 

NMC4164-20 

National 


(tP04164-0 

NEC 

(4077) 

mP04164-20 

NEC 

(4077) 

HSH3764-20 

OKI 

(4118) 

HII4164-20 

Paaaaaalo 

(4120) 

HYB4164-3 

Siemens 


SMH4164-20 fTI 

(4210) 

THS4164-20 

Tl (543.4219) 

TMM4164-4 

Toshiba 


MK4564-25 

Mostek 


|MKB4564-84 t Mostek 


MP04164-1 

NEC 

(4077) 

THS4164-2S 

Tl (543,4219) 

TMS4484-10 

Tl 

n] 

Ml 

TMS4464-12 

n 

TMS4464-15 

Tl 

(4213) 

T!B4464-29 

T| 

(4213) 

CSSHI 

Nafleoal 

(4071) 

MK4528-15 

Mostek 


MK4528-20 

Mostek 


MKM4528D-83t Mostek 


MK4528-25 

Mostek 


MKM45280-84t Mostek 


MB81256-10 

Fujitsu 


MB81257-10 

Fujitsu 


HCM6256-10 


(4(ffi1) 

TMS4Z56-10 

n 

(4212) 

TH84257-10 

Tl 

(4212) 


((kmtinued) 


>- 

cc 

o 

UJ 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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Master Selection Guide 


1C MASTER 

MEMORY-RAMs (Cont’d) 


Aoctss 

Organi- Time 

zation (Max) 


Dynamic 


Supply 
Na Vottaga. 
Output Pins V 


120 nsF NMOS TS 16 5 


ISOnsF NMOS TS 16 5 


200nsF NMOS TS 16 5 


Static 


4x4 IfiSR CMOS - 24 4.5-15 

1.5>i8R CMOS - 24 3-15 

40n8R m OC 16 5 


TS 16 5 


>- 

cc 

o 

UJ 


4x8 ImSR CMOS - 24 3-15 


8x2 12nsF ECL OE 18 -5.2 

15nsF ECL - 24 -52 

50nsR TTL TS 24 5 


16x1 20n8R TTL OC 14 5 

16 5 


t Military Temperature Range ( - 55° to 125°C) 


Device 

Souree 


(Cont’d) 



(Cont'd) 

MB81256-12 

Fujitsu 


MB81257-12 

Fujitsu 


IIHS02S6-12 

HItocU 

(3970) 

Ha50257-12 

HttocU 

(3971) 

MCM62S6-20 

Matarato 

(4051) 

THS42S6-12 

Tl 

(4212) 

TnS4257-12 

Tl 

(4212) 

TMM412S6-12 

Toshiba 


MB81256-15 

Fujitsu 


MB81257-15 

Fujitsu 


HMS02S6-15 

HitocH 

(3970) 

NM502S7-15 

HItocU 

(3971) 

TMS42S6-15 

Tl 

(4212) 

TMS42S7-15 

Tl 

(4212) 

TMM41256-15 

Toshiba 


HM50256-20 

HHacU 

(3970) 

IUIS02S7-20 

HitacU 

(3971) 

MCM6256-20 

Motorola 


TaS42S6-20 

Tl 

(4212) 

TMS4257-20 

Tl 

(4212) 


Sivpiy 
No. Voltago, 
Output Pins V 


16x12 40 ns* TTL 


9nsF EC 


ns* E 


15nsF ECL 


25nsF TTL OC 


16 -4.5 

16 -5.2 


6 -52 


6 -52 


MC14580BA t Motorola 

MC14580BC Motorola 

54170 

t Fairchild 


54LS170 

t Fairchild 


74170 

Fairchild 


74LS170 

Fairchild 


ZM54170 

tFairchHd 


ZN74170 

Ferranti 


HM74LS170 

Hitachi 


SN74LS170 

Motorola 


DM54170 

t National 


OM54LS170 t National 


DM74170 

National 


OM74LS170 

National 


74LS170 

SOS 


54LS170 

fSignetics 


74LS170 

Signetics 


8154170 

tTI 

(981) 

SII54LS170 

tn 

(981) 

SN74170 

Tl 

(981) 

SN74L8170 

Tl 

(981) 

54LS670 

t Fairchild 


74LS670 

Fairchild 


H074LS670 

Hitachi 


M74LS670 

Mitel 


SN54LS670 

t Motorola 


SN74LS670 

Motorola 


bM54LS670 f National 


DM74LS670 

National 


74LS670 

SOS 


54L8670 

tglgeetm 

(530) 

74LS670 

Signetics 


8N54LS670 fH 

(1080) 

8H74L8870 

Tl 

(1080) 

CD4039A 

tRCA 


CM4036A 

fSoiltron 


CM4039A 

tSolitron 


CD4036A 

tRCA 


10155 

SIgaetIcs 

(858) 

MCai0143 

■Mania 

(4046) 

74S172 

Signetics 


SN74172 

Tl 

(982) 

SH7481A 

Tl 

(948) 

SI7484A 

Tl 

(949) 


(Continued) 



45ns* TTL OC 
TS 


45nsF m OC 
TS 





MC4004 

MC4005 

MC4304 

MC4305 

Motorola 
Motoroto 
t Motorola 
t Motorola 

(Cont’d) 

CO 

tTI 


F100402 

Fairchild 


MC10H145 

Netarab 

(821) 

F100145 Fairchild 

100145 8lgaeltot (858) 

F10145A 

Fairchild 


F10545A 

t Fairchild 


HD10145 

Hitachi 


liCM10145 

MatorUe 

(4046) 

10145 

Signetics 


MCM10545 

t Motorola 


9410C 

Fairchild 


AM27S02AC 

AMD 


AM27S06AC 

AMD 


AM27S06C 

AMD 


AM27S03AC 

AMD 


AM27S07AC 

AMD 


AM27S07C 

AMD 


DM74S189A 

National 


AM27S02AM t AMD 


AM27S06AM f AMD 


|aM27S06M 

tAMD 


AM27S03AM f AMD 


AM27S07AM fAMD 


AM27S07M 

tAMD 


DM54S189A 

National 


AM27S02C 

AMD 


AM3101-1C 

AMD 


AM3101AC 

AMO 


SN7489-1 

AMD 


SN74S289 

AMD 


74S289 

Fairchild 


HD74S289 

Hitachi 


DM74S289 

National 


mPB2289 

NEC 


N3101A 

Signetics 


8H74S289A 

n 

(1012) 

AM27S03C 

AMD 


SN74S189 

AMO 


74S189 

Fairchild 


HD74S189 

Hitachi 


DM74S189 

National 


74S189 

Signetics 


8N74S180A 

Tl 

(988) 

DM85S68 

National 


74LS289 

Fairchild 


74LS189 

Fairchild 


AM27S02M 

tAMD 


AM27S03M 

tAMD 


|aM 3101-1M tAMD 


AM3101AM 

tAMD 


SN5489-1 

tAMD 


SN54S289 

tAMD 


SN7489 

AMO 


54S289 

t Fairchild 


DM54S289 

t National 


N82S25 

Signetics 


S3101A 

t Signetics 


8N54S289A 

tTI 

(1012) 

IDM29705C 

National 



* Typical Value 
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MASTER SELECTION GUIDE 


MEMORY-RAMs (Cont’d) 


Aeeess Supply 

Organi- Tkne No. Voltage 

zation (Max) Type Output Pins v 


Access 

OrganI- Time 

Line zation (Max) 


static 

(Cont’d) 

16x4 50nsF HL TS 16 5 

(Confd) 

54S189 t Fairchild 

0M54S189 t National 

DM8599 National 

548189 tSIpeiies (532) 

Sil54S189A tTI (988) 

28 5 

IDM2970C National 


53nsF m 7S 28 


55nsF m 


eOnsR TTL 


TOnsF TTL OC 16 
TS 16 


80nsF TTL 


SSnsF TTL OC 16 
TS 16 


IIOnsR TTL OC 16 


54LS289 t Fairchild 

54LS89 t Fairchild 


54LS189 t Fairchild 


AM27LS02C AMD 
AM27LS06C AMO 


IDM29704M tNatkmal 


AM27LS03C AMD 
AM27LS07C AMD 


ummm tun 


AM27LS06M fAMD 

AM3101 AMD 

AM5489 tAMO 

DM8589 National 
mP82089 NEC 

S82S25 tSignetics 

»Ki4LS289A tTI 
8liS4L8319A tTI 
SK74LS2raA T1 
M74LS31M Tl 


AM27LS07M f AMD 

SII54U188AtTI 
SKALSZIWtTI 
8N74U189A Tl 
n74LS21SA Tl 


486 


AM27LS02C AMD 
AM27LS03C AMD 
DM7599 t National 


DM7589 t National 


AM27LS02M f AMO 
AM27LS03M fAMO 


AM31L01C AMO 
AM31L01M tAMO 


F4710BC Fairchild 
F47K)BM t Fairchild 


MM74C89 National 
CD40114B t RCA 


(1012) 25 
(1017) 
(1012) 


(988) 30 1 64x8 
(«94) 

( 888 ) 


16x9 40ns* TTL OC 20 5 

SN54LS311 tTI 

SN54LS312 tTI 

SN74LS311 Tl 

SN74LS312 Tl 

TS 20 5 

SN54LS211 tTI 

SM54LS212 tTI 

SN74LS211 Tl 

SN74LS212 Tl 

16x12 40ns* TTL TS 20 5 

SN54LS213 fTI 

SN74LS213 Tl 

32x2 SOnsF TTL OC 16 5 


32a 40ns* TTL OC 20 5 

SN54LS318 tTI 

SN74LS318 Tl 

TS 20 5 

SN54LS218 tTI 

SN74LS218 Tl 


270 nsR CMOS 


350 nsR CMOS 


No. 

Output Pins 


300ns* CMOS TS 18 


600 ns* CMOS TS 18 


1.05 msR 

CMOS 

TS 

24 

5-1 

2.1 usR 

CMOS 

TS 

24 

5-1 




6ns* ECL OE 24 

40ns* m OC 16 


CMOS TS 16 


800nsF CM(» TS 22 


45nsF m OC 28 


60nsF TR OC 28 


80nsF m OC 28 


64x12 150nsF CMOS TS 18 

460nsF CMOS TS 18 

eOOnsF CMOS TS 18 


128x1 12nsR ECL OE 16 

15nsA Ea OE 16 


ns* NMOS TS 24 


250nsF CMOS 

TS 

24 

NMOS 

TS 

24 


3S0nsF NMOS TS 24 


360nsF NMOS TS 24 


Device 

Source 




(Cont’d) 

HCMP1824 

Hughes 


HMMP1824 

t Hughes 


CDP1824 

tRGA 

(1594) 

CDP1824C 

tRGA 

(1594) 

HCMP1824C 

Hughes 


HMMP1824C t Hughes 


MCM14552A t Motorola 


H014552B 

Hitachi 


MCM14552C 

Motorola 


SN10142 

Tl 


jiPB10142 

NEC 


HD 10148 

Hitachi 


aCH10148 

■stereta 

(4046) 

mPB10148 

NEC 


SN 10140 

Tl 


SN10148 

Tl 


iMGM14505.A t Motorola 


HEF4505 

tSIgiatles 

(964) 

HD14505B 

Hitachi 


MCM14505C 

Motorola 


GXB100473 

Siemens 


SN54LS316 

tTI 


SN54LS317 

tTI 


SN74LS316 

Tl 


SN74LS317 

Tl 


SN54LS216 

tTI 


SN54LS217 

tTI 


SN74LS216 

Tl 


SN74LS217 

Tl 


MN1203 

Panasonic 


CDP1826C 

MM 

(1594) 

93419A 

Fairchild 


N82S09 

Signetics 


N82S19 

Signetics 



(Continued) 


t IBIitary Temperatwe Range (-55° to 125° 
OC-Opm Collector 

«IC MASTER 1984 


93419M 

t Fairchild 


882819 

t8lgMtlcs 

(532) 

882809 

taiMHes 

(532) 

IM6512AI 

Intersil 


IM6512AM 

t Intersil 


IM6512I 

Intersil 


IMK12M 

t Intersil 


IM6512C 

Intersil 


MCMIOHT 

Metereii 

(4046) 

6XB10147A 

Siemens 


H010147 

Hitachi 


SN10147 

Tl 


PCD85ri 

Signetics 


S68B10 

AMI 


F^IO 

Fairchild 


MCM68810 

Mitenli 

(4046) 

CDP1823 

RCA 

(1594) 

EF68B10 

Thomscm-CSF 

S6810-1 

AMI 


S68A10 

AMI 


F68A10 

Fairchild 


HM468A10 

Httadri 


MCM88A10 

MMereb 

(4046) 

EF68A10 

Thomson-CSF 

C0P182»: 

RCA 

(1594) 

^10 

AMI 


F6810 

FMrehHd 

(1461) 

HM46810 

Hitachi 



(Continued) 


ns*— Nanoseconds Typical 


nsF— Namseconds over Full Temperature Range 
-Three-State 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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Master Selection Guide 


1C MASTER 


MEMORY-RAMs (Cont’d) 


Organi- 

zation 

Acmss 

Time 

(Max) 

Type 

No. 

Output Pins 

Suppiy 

Voltage, 

V 

Device Source 


Line 

Organi- 

zation 

Access 

Time 

(Max) 

Type 

No. 

Output Pins 

Supply 

Voltage, 

V 

Device Source 


Line 

Static 

(Cont’d) 

1 

256x1 







(Cont'd) 


128x8 

450 nsF 

NMOS 

TS 

24 



.... 




UMUo 



D 




■ 

(Cont'd) 

MCmsiO Mstarala 

(1505.4046) 

EF6810 Thomson-CSF 

1 


900 nsF 

PMOS 

- 

16 

-12,5 

MK4007 Mostek 

MK4007-4 Mostek 







■ 

1 

256x4 

3 iisF 
3nsF 




3 

in5101S in 


65 



E 


16 

16 

3-15 

3-15 

MCM14S37A t Motorola 

HD14537B t Hitachi 

MCM14537C f Motorola 




-5.2 

HM 10422-6 Hitachi 


- 

1 


7nsF 

ECL 

OE 

24 

mm 

MBM100422A-7 Fujitsu 

MBM10422A-7 Fujitsu 

HM10422-7 Hitachi 





m 

o 

-5.2 

HM10414-1 Hitachi 












lOnsF 

ECL 


24 

24 

-5.2 

-4.5 

M6M 10422 Fujitsu 

F100422 Fairchild 

F100422C Fairchild 

100422B Signetics 



lOnsF 

ECL 

OE 

16 

-5.2 

F100414C Fairchild 

F10414C Fairchild 

HM10414 Hitachi 

DM10414A National 

10 


OE 













-5.2 

F10422 Fairchild 

F10422C Fairchild 

DM10422A National 




15nsF 

ECL 

OE 

16 

-5.2 

F10414M t Fairchild 
MCH10152 Matarala 

(4046) 










25nsF 

ECL 

H 

16 

-5.2 

ftPB10144 NEC 








10422B Signetics 



26nsF 

ECL 

OE 

16 

-5.2 

NCM10144 Matarala 

(4046) 



12nsF 

ECL 

OE 

22 

-5.2 

MB7072E Fujitsu 









MCM10544 t Motorola 


15 





24 

-4.5 

HM100422 Hitachi 









DM10414 National 








-5.2 

HM10422 Hitachi 




30nsF 

ECL 

m 

16 

-5.2 

F10410C Fairchild 



15nsF 

ECL 

OE 

22 

-5.2 

MB7072N Fujitsu 


80 


'35nsF 

m 

TS 

16 

5 

AM27LS00AC AMD 






24 

-4.5 

DM100422 National 

100422 Signetics 

100422A Signetics 




35n8R 

ECL 

El 

16 

-5.2 

SN10144 Tl 












TTL 

Iff! 

16 

5 

74LS301 Signetics 


20 






-5.2 

MBM10422N Fujitsu 









N8ZLS17 SlgasUca 

(4160) 








DM10422 National 


85 




TS 

16 

5 

N82LS18 SigaaHct 

(4160) 








10422A Signetics 




45nsF 

m 

OC 

16 

5 

AM27LS01AC AMD 




20nsF 

ECL 

- 

24 

-5.2 

10422 Signetics 








AM27LS01AMtAMD 




25nsF 

NMOS 

TS 

24 

5 

MI9122-25 AMO 

(3916) 








AM29720C AMD 
HM2504-1 Hitachi 


25 


30ttsF 

ECL 

OE 

24 

-5.2 

93422AM f Fairchild 

93L422AC Fairchild 

90 




TS 


5 

AM27LS00AMtAMD 




30nsF* 

TTL 

TS 

22 

5 

MCM93L422 Motorola 








AM27LS00C AMD 
AM29721C AMD 




3SnsF 

NMOS 

TS 

24 

5 

AMgi22-35 AMO 
AM8122-35MtAM0 
AM91L22-35 AMD 

(3916) 

(3916) 

(3916) 



50nsF 

TTL 

OC 

16 

5 

MPB2206 NEC 


30 














N82S17 Signetics 





TTL 

OC 

22 

22 

5 

AM93412AC AMD 
AM93422AC AMD 


95 




TS 

16 

5 

DM74S200 National 





TS 

5 








mPB2200 NEC 









MCM93L422 Meierala 

(4646) 








N82S16 Signetics 




40nsF 

TTL 

OC 

22 


AM93412 AMD 




KnsF 

TTL 

B!*! 

16 

5 

AM27LS01M fAMD 


35 


TS 

16 


SN74S207 Tl 









AM29720M fAMD 







20 


SN74S208 Tl 


100 







HM2504 t Hitachi 







22 


AM^22 AMD 






TS 


5 

AM27LS00M t AMD 









93422C Fairchild 









AM29721M fAMD 









MCM93422 Metento 

(4046) 



eOnsF 

TTL 

OC 

16 

5 

DM74S206 National 


40 


45nsF 

NMOS 

TS 

24 

5 

AM91L22-45 AMD 

(3916) 








S82U17 tSigaatics 

(4160) 








AH91L22-45MtAMD 

(3916) 

105 




TS 

16 

5 

8S2LS16 tSigaMia 

(4160) 




TTL 

OC 

22 

5 

AM93412AM f AMD 




65nsF 

TTL 

OC 

TS 

16 

16 

5 

SN74S301 tTI 
mPB2202 NEC 

SN74S201 Tl 

(1016) 

(903) 








AM93L412AC AMD 




5 

45 




TS 

22 

5 

AM93422AM fAMD 

AM93L422AC AMD 



70nsF 

TTL 


16 

5 

54LS301 t Signetics 

54S301 tSigaatica 

S82S17 t Signetics 

(532) 



55nsF 

TTL 

OC 

TS 

22 

22 

5 

5 

AM93L412AMtAMD 

AM93L422AMt AMD 










60nsF 

NMOS 

TS 

24 

5 

AM91L22-60 AMD 

(3916) 





TS 

16 

5 

S82816 tSigaodca 

(632) 




TTL 

OC 

22 

5 

AM93412M fAMD 
AM93L412 AMD 




80nsF 

TTL 

OC 

TS 


_ 













16 

5 

MWU 

AM27LS00LC AMD 






TS 

22 

5 

AM93422M t AMD 

AM93L422 AMD 

93422M t Fairchild 

93L422C Fairchild 

115 


95n8F 

TTL 

OC 

TS 

16 

16 

5 

5 

AMZTLSOILMt AMD 

AM27LS00LMt AMD 










100 nsF 

TTL 

TS 

16 

5 

93L421M t Fairchild 



75nsF 

TTL 

OC 

22 

5 

AM93L412M f AMD 




200 ns* 

CIIOS 

TS 

16 

3-15 

F4720AC Fairchild 




TS 

22 

5 

AM93L422M fAMD 


120 






4.5-12.5 

F4720C Fairchild 









93L422AM Fairchiid 









F4720M t Fairchild 









93L422M t Fairchild 




345 nsF 

CMOS 

TS 

16 


CD40061A t RCA 



175 nsF 

NMOS 

TS 

16 

5 

SY21H12 Synwtek 




400 nsR 

CMOS 

TS 

16 

3-15 

MM54C200 t National 
MM74C200 National 







18 

5 

SY21H11 Synertgk 





60 





22 

5 

SY21H01 Synertek 


125 







(Continued) 








(Continued) 

wmm 


t MUttary Tenqmture Range ( - 55° to 125°C) 

3772 
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MASTER SELECTION GUIDE 


MEMORY-RAMs (Cont’d) 



Access 



Supply 



Organ!- 

Tune 


No. 

Voltage, 



zatkMi 

(Max) 

Type 

Output Pins 

V Device 

Source 

Line 


Suppiy 
No. Voltape, 

Output Pins V Device 


Static 


(Cont’d) 


200 nsF NMOS 


250 nsF CMOS TS 22 5 


SOOnsF CMOS TS 18 5 


SY21H12-2 

SY21H11-2 

Synertek 

Synertek 

(Cont'd) 

SY21H01-2 

Synertek 


HM8561B-2 

t Harris 

(3965) 

HM6561B-8 

tHarris 

(3965) 

HM6561B-9 

Harris 

(3965) 

IM65X61-1 

Intel 


IM65X61-1 

Intersil 


IM65X61-1M t Intersil 


HII6551B-Z 

tHarris 

(3965) 

NM6S51B-8 

tHarris 

(3965) 

HIII6S51B-9 

Harris 

(3965) 

IM6SX51-1 

Intersil 


IM65X51-1M t Intersil 


IM65X61A 

Intersil 


IM65X61AM t Intersil 


IM65X51A 

Intersil 


iMSoXSIAM 

t iritersH 


HS6551RH 

tHarris 

(4669) 

MWSSIOIELZ RCA 

(1594) 

SCM5101-1B 

SSS 


CDP1822 

RCA 

(1594) 

TCC-244 

RCA 


AM9101D 

AMD 


AM9111D 

AMD 


AM9112D 

AMD 


SY2112A-2 

Syiarlak 

(4210) 

APD2111AL-2 NEC 


SY2111A-2 

Syaartak 

(4210) 

SY2101A-2 

SyiarM 

(4210) 

HIII6561-2 

tHarris 

(3965) 

HM6561-8 

tHarris 

(3965) 

HII6561-9 

Harris 

(3965) 

IM65X61 

Intersil 


IM65X61M 

t Intersil 


HM6551-2 

tHarris 

(3965) 

HM6551-8 

tHarris 

(3965) 

HII6551-9 

Harris 

(3965) 

IM65X51 

Intersil 


IM65X51M 

t Intersil 


LH-5101S 

Sharp 


AM9101C 

AMD 


AM9101CM 

tAMD 


AM9111C 

AMD 


AM9111CM 

tAMD 


AM9112C 

AMD 


AM9112CM 

tAMD 


AM91L01C 

AMD 


AM91L01CM t AMO 


AM91L111C 

AMD 


AM91L11CM tAMD 


AM91L12C 

AMD 


AM91L12CM t AMD 


HM6561-5 

Harris 

(3965) 

iKiKsxeic 

Intersil 


HII6551-5 

Harris 

(3965) 

IM65X51C 

Intersil 


MWSSIOIDLStRCA 

(1594) 

awssioiaa rca 

(1594) 

SCM5101-1A 

SSS 



500 nsF NMOS 


650 nsF CMOS 


SY2101A 

Syaartali (4210) 


(Continued) 


t Military Temperature Range ( - 55° to 125°C) ns*— Nanoseconds Typical 

OC— Open Collector 

1C MASTER 1984 


nsF— Nanoseconds over Full Temperature Range 
TS— Three-State 




(Cont’d) 

HMMP1822C t Hughes 


C0P1822C 

tRCA 

(1594) 

AM9101B 

AMD 


AM9101BM 

tAMD 


AM9111B 

AMD 


AM9111BM 

tAMD 


AM9112B 

AMD 


AM91126M 

tAMD 


AM91L01B 

AMD 


AM91L01BM t AMD 


AM91L11B 

AMD 


AM91L11BM tAMD 


AM91L12B 

AMD 


AM91L12BM t AMD 


S5101L-1 

AMI 


S5101L1 

AMI 


S6501L1 

AMI 


HM435101-1 

Hitachi 


M5L5101L-1 

Mitsubishi 


MCM51L01-45 

Motorola 









SSS 



Toshiba 


SY2112A-4 

Syaartak 

(4210) 

SY2111A-4 

Syaartak 

(4210) 

SY2101A-4 

Syaartak 

(4210) 

AM9112A 

AMD 


AM9112AM 

tAMD 


AM91L12A 

AMD 


AM91L12AM t AMD 


SY2112-1 

Syaartak 

(4210) 

AM9101A 

AMD 


AM9101AM 

AMD 


AM9111A 

AMD 


AM9111AM 

AMD 


Alli»1L01A 

AMD 


AM91L01AM 

AMD 


AM91L111AM 

AMD 


AM91L11A 

AMD 


SY211M 

Syaartak 

(4210) 

SY210M 

Syaartak 

(4210) 

S5101L 

AMI 


S5101L-3 

AMI 


S5101L3 

AMI 


S6501L 

AMI 


S6501L-3 

AMI 


MCM5101-65 

Motorola 


MCM51L01-6S 

Motorola 


mPDSIOIL 

NEC 


SCM5101-3 

SSS 


TC5501-1 

Toshiba 


S5101-8 

AMI 


S5101L8 

AMI 


S6501-8 

AMI 


S6501L-8 

AMI 


MCM5101-80 

Motorola 


MN5101 

Panasonic 


LH-5101W 

Sharp 


883/5101-4 

tsss 


M120 

SGS 


N8X350 

Slgaatfes 



(1627.1652) 

SSX350 

tSiiaatles 



(527.S32.1827.18SZ) | 

II82S212A 

SIgaatIcs 

(4162) 

93479 

Fairchild 


N82S210 

Signetics 



(Conb'nued) | 


UJ 


nsR— Nanosectmds at Room Temperature 
OE— Open Emitter 
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Master Selection Guide 


1C MASTER 

MEMORY-RAMs (Cont’d) 



Access 



Supply 



Orpani- 

Time 


No. 

Voltaoe, 



zation 

(Max) 

Type 

Output Pins 

V Device 

Source 

Line 



Access 



Supply 



Organi- 

Time 


No. 

Voltage, 



zation 

(Max) 

Type 

Output Pins 

V Device 

Source 

Line 


Static 


2S&(9 

70nsF m TS 22 

90nsF m TS 24 


512x4 1.2 /iSF CMOS TS 24 


512x9 45nsF NMOS TS 24 

55nsF NMOS TS 24 

70nsF NMOS TS 24 

90 nsF NMOS TS 24 


1024x1 8 nsF 

10 ns* 


lOnsF ECL OE 16 


(Cont’d) 1024x1 45 nsF TTL 


OE 16 -4.5 

-5.2 


24 -4.5 

-5.2 


OE 16 -52 


15nsF ECL OE 16 -4.5 


20nsF ECL OE 16 -4.5 


NM(» TS 16 5 


25nsF ECL OE 16 -52 


NMOS OC 16 5 

TS 16 5 


29nsF ECL OE 16 -52 


30nsF NMOS OC 16 5 

TS 16 5 


TTL OC 16 5 


TS 16 5 


35nsF ECL OE 16 -52 


NMOS OC 16 5 

TS 16 5 

TTL OC 16 5 


40nsF ECL OE 16 -5.2 

m OC 16 5 

TS 16 5 


45nsF NMOS OC 16 5 


TS 16 5 


TTL OC 16 


t Military Temperature Range ( - 55° to 125°C) 


S82S212 

tSipaaties 

(Cont’d) 

(532) 

S82S210 

t Signetics 


LH-5102 

Sharp 


TM52150-4 

Tl 


TMS2150-5 

n 

(4222) 

TIIS2150-7 

Tl 

(4222) 

TIIS2150-9 

Tl 

(4222) 

HM2112-1 

Hitachi 


AM10415 

AMD 


1004 15B 

Signetics 


F10415C 

Fairchild 


10415B 

Signetics 


F100415C 

Fairchild 


MCH10146A 

Matarala 

(4046) 

HM2112 

Hitachi 


AM1D0415A 

AMD 

(3910) 

1004 15A 

Signetics 


IaMIOAISSA tAMD 

(3909) 

MCM10415 

Mstarab 

(4047) 

HM100415 

Hitachi 


100415 

Signetics 


AH10415A 

tAMD 

(3909) 

AM10415SA tAMD 


F10415AC 

Fairchild 


MBM10415AH 

Fujitsu 


HM2110-2 

Hitachi 


IICM10415A tMstMnla 

(4047) 

DM10415A 

National 


10415A 

Signetics 


2125H-1 

Intel 


AM10415A 

tAMD 


HM2110-1 

Hitachi 


GXB10415 

Siemens 


2115H-2 

Intel 


2125H-2 

Intel 


IIGM10146 

Matarala 

(4046) 

2115H-3 

Intel 


2125H-3 

Intel 


AM93415AC 

AMD 


AM93425AC 

AMO 


93415AC 

Fairchild 


93425AC 

Fairchild 


AM10415 

AMD 

(3909) 

F10415 

Fairchild 


HM2110 

Hitachi 


DM10415 

National 


2115H-4 

Intel 


2125H-4 

Intel 


HM2510-2 

Hitachi 


AII1041SM 

tAMD 

(3909) 

MCM10546 

t Motorola 



130 nsF CMOS 


180 nsF CMOS 


AM93415AM f AMD 
AM93425AM t AMD 


2115A Intel 

2115AL Intel 

MCM2115A-45 Motorola 
MCM21L1SA-45 Motorola 


2125A Intel 

2125AL Intel 

MCM2125A-45 Motorola 
MCM21L25A45 Motorola 


AM93415C AMD 

(Continued) 


* Typical Value 

BaM (act lailcatas aMItianI data Is praviM ea tfea 


C 

16 

S 

16 




(Cont’d) 

93415C 

Fairchild 


HMZSIO-I 

Hitachi 


MCM9341SG 

Matarala 

(4046) 

AM93425C 

AMD 


93425C 

Fairchild 


HM2511-1 

Hitachi 


MCM9342S 

Moiarola 

(4046) 

/UPB2205 

NEC 


SN74S314A 

Tl 


93425AM 

t Fairchild 


SN74S214A 

Tl 


MCM2115A-55 

Motorola 


MCM2125A-55 

Motorola 


AM93L415C 

AMD 


93415M 

t Fairchild 


93L415 

Fairchild 


93L415C 

Fairchild 


iMCM93415M t Matarala 

(4046) 

93425M 

t Fairchild 


93L425C 

Fairchild 


AM93415M 

tAMD 


AM93425M 

tAMD 


SN74LS315 

Tl 


SN74LS215 

Tl 


2115A-2 

Intel 


2115AL-2 

Intel 


MCM2115A-7G 

Motorola 


|mcM 21L15A-70 Motorola 


2125A-2 

Intel 


2125AL-2 

Intel 


MCM2125A-70 

Motorola 


i^!C!l!21L25A-70 Motorola 


|hM2148 

Hitachi 


|aM 93L415M tAMD 


93L415M 

Fairchild 


HM2510 

Hitachi 


SN74S314 

Tl 


|aM 93L425M t AMO 


93L425M 

t Fairchild 


HM2511 

Hitachi 


SN74S214 

Tl 


SN74LS314 

Tl 


SN74LS214 

Tl 


|lM65X08A-1 t Intersil 


IM65X08A-1I 

Intersil 


CDP1821 

tRCA 

(1594) 

IM65X18A-1 

Intersil 


|lM65X18A-1Mt Intersil 


|nMC85008B-S 

National 



HM65088-2 

tHams 

HM65088-8 

tHams 

HM650W-9 

Hams 

IM5X08-1 

Intersil 

IM65X08-1M t Intersil 


16 

4.5-10.5 

18 

4.5-10.5 

16 

5 


HM6518B-2 t Harris 
HM6S18B-8 tHarris 
IIM6518B-9 Hams 

IM65X18-1 Intersil 
IM6SX18-1M t Intersil 


IM65X08A Intersil 
IM65X08AM t Intersil 


IM65X18A Intersil 
IM65X18AM t Intersil 


HM6508-Z tHams 


paga aatad. 
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MASTER SELECTION GUIDE 


MEMORY-RAMs (Cont’d) 



Access 



Supply 



Organ!- 

rune 


No. 

Voltage, 



zation 

(Max) 

Type 

Output Pins 

V Device 

Source 

Line 


Static 


(Cont’d) 


200 nsF NMOS 


220 nsF CMOS TS 18 5 


235 nsF CMOS TS 18 


240 nsF CMOS TS 22 


250 nsF (MOS TS 22 


SY21H12-2 

SY21H11-2 

Synertek 

Synertek 

(Cont'd) 

SY21H01-2 

Synertek 


HM6561B-2 

tHarrh 

(3965) 

HM6561B-8 

tHarria 

(3MS) 

HM6561B-9 

Harris 

(3965) 

IM65X61-1 

Intel 


IM65X61-1 

Intersil 


IM65X61-1M t Intersil 


HM6551B-2 

tHarria 

(3965) 

HH6S51B-8 tHams 

(3965) 

HII6551B-9 

Harris 

(3965) 

IM65X51-1 

Intersil 


IM65X51-1M t Intersil 


IM65X61A 

Intersil 


IM65X61AM t Intersil 



No. 

Output Pins 


400 nsF CMOS TS 22 5 


NMOS TS 16 5 

18 5 

22 


t Military Temperature Range (-55° to 125°C) 
OC— Open Collector 

® 1C MASTER 1984 


450 nsF CMOS TS 22 


HS6551RH 

tHarria 

(4689) 

IIWSS101EL2 RCA 

(1594) 

SCM510MB 

SSS 


CDP1822 

RCA 

(1594) 

TCC-244 

RCA 


AM9101D 

AMO 


AM9111D 

AMD 


AM9112D 

AMO 


SY2112A-2 

Syaartak 

(4210) 

/tPD2111AL-2 NEC 


SY2111A-2 

Symrtak 

(4210) 

SY2101A-2 

Syaartak 

(4210) 

HII6551-2 

tHanIa 

(3965) 

HM656T-8 

tHarria 

(3965) 

HM6561-9 

Harris 

(3965) 

IM65X61 

Intersil 


IM6SX61M 

t Intersil 


HBK551-2 

tHarria 

(3965) 

HM6551-8 

tHarria 

(3965) 

INH6551-9 

Harris 

(3965) 

IM65X51 

Intersil 


IM65X51M 

t Intersil 


LH-5101S 

Sharp 


AM9101C 

AMD 


AM9101CM 

tAMD 


AM9111C 

AMD 


AM9111CM 

tAMD 


AM9112C 

AMO 


AM9112CM 

tAMD 


AM91L01C 

AMO 


AM91L01CM fAMD 


AM91L111C 

AMO 


AM91L11CM t AMD 


AM91L12C 

AMO 


AM91L12CM t AMD 


HHI6561-5 

Harris 

(3965) 

IM65X61C 

Intersil 


Hfll6S51-5 

Nwris 

(3965) 

IM65X51C 

Intersil 


MWS5101BL3 tBCA 

(1594) 

MWS5101EL3 RCA 

(1594) 

SCM5101-1A SSS 


SY2112A 

SyMrttk 

C4210) 

SY2111A 

Syaartak 

(4210) 

SY2101A 

Syaartak 

(4210) 


(Continued) 


650 nsF CMOS 


800 nsF CMOS 


40nsF m 


Devk% 

Source 


1 


(Cont’d) 

|HMMP1822C t Hughes 


C0P1822C 

tBCA 

(1594) 

AM9101B 

AMD 


AM9101BM 

tAMD 


AM9111B 

AMD 


AM9111BM 

tAMD 


AM9112B 

AMD 


AM9112BM 

tAMD 


AM91L016 

AMD 


AM91L01BM tAMD 


AM91L11B 

AMD 


AM91L1 IBM tAMD 


AM91L12B 

AMD 


|AM91L12BM t AMO 


S5101L-1 

AMI 


S5101L1 

AMI 


S6501L1 

AMI 


HM435101-1 

Hitachi 


M5L5101L-1 

Mitsubishi 


MCM51L01-45 

llAtnrnla 


^P05101L-1 

NEC 


SCM5101-1 

SSS 


TC5501 

Toshiba 


SY2112A-4 

SyNTtak 

(4210) 

SY2111A-4 

Syaartak 

(4210) 

SY2101A-4 

Syaartak 

(4210) 

AM9112A 

AMO 


AM9112AM 

tAMD 


AM91L12A 

AMD 


AM91L12AM tAMO 


SY2112-1 

Syaartak 

(4210) 

AM9101A 

AMD 


AM9101AM 

AMO 


AM9111A 

AMO 


AM9111AM 

AMO 


AM91L01A 

AMD 


AM91L01AM 

AMD 


AM91L111AM 

AMD 


AM91L11A 

AMD 


SY2111-1 

Syaartak 

(4210) 

SY210M 

Syaartak 

(4210) 

S5101L 

AMI 


S5101L-3 

AMI 


S5101L3 

AMI 


S6501L 

AMI 


S6501L-3 

AMI 


MCM5101-6S 

Motorola 


MCM51L01-65 

Motorola 


mP05101L 

NEC 


SCM5101-3 

SSS 


TC5501-1 

Toshiba 


S5101-8 

AMI 


S5101L8 

AMI 


3to01-8 

Ami 


S6501L-8 

AMI 


MCM5101-80 

Motorola 


MN5101 

Panasonic 


LH-5101W 

Sharp 


883/5101-4 

tsss 


M120 

SGS 


N8X350 

Sipallcs 



(1627.1652) 

S8X350 

tSifMlIes 



(S27.S32.1627.16SZ) 

II82S212A 

Slgaatlcs 

(4162) 

93479 

Fairchild 


N62S210 

Signetics 



(Continued) 


LU 


ns*— Nanoseconds Typical 


nsF— Nanoseconds over Full Temperature Range 
TS— Three-State 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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Master Selection Guide 


1C MASTER 


MEMORY-RAMs (Cont’d) 



Organi- 

zation 

Accoss 

Time 

(Max) 

Type 

No. 

Output Pins 

Supply 

Voltage, 

V 

Device Source 


Line 

Organi- 

zation 

Access 

Time 

(Max) 

Type 

No. 

Output Pins 

Supply 

Voltage, 

V 

Device Source 


Line 

Static 

(Cont’d) 

1 

1024x1 

45nsF 

HL 

OC 

16 

5 


(Cont’d) 


255x9 

70nsF 

HL 

TS 

22 

5 

S82S212 tSioaetlcs 

(Cont’d) 

(532) 

1 







1 aili/liiiu 

HM2510-1 Hitachi 

MCM93415C Motorala 

(4046) 

65 


90nsF 

TTL 

TS 

24 

5 

S82S210 t Signetics 

■ 




TS 

16 

5 

AM93425C AMD 



512x4 

1.2 msF 

CMOS 

TS 

24 

5 

LH-5102 Sharp 

1 






93425C Fairchild 



512x9 

45nsF 

55nsF 

NMOS 

NMOS 

TS 

TS 

'24 

24 

5 

5 

TM52150-4 T1 

TMS21S0-S Tl 

(4222) 

1 






— 

HM2511-1 Hitachi 

MCM93425 MolereU 

(4048) 



70nsF 

NMOS 

TS 

24 

5 

THS21S0-7 Ti 

(4222) 



SOnsF 

HL 

OC 

16 


/UPB2205 NEC 


70 


90nsF 

NMOS 

TS 

24 

5 

TIIIIS2150-9 Tl 

(4222) 








SN74S314A Tl 












93425AM f Fairchild 
SN74S214A Tl 


1024x1 

8nsF 

10 ns* 



El 

wsm 

HM2112-1 Hitachi 

AM 104 15 AMD 





IS 

16 















lOnsF 

ECL 

OE 

16 

-4.5 

-5.2 

100415B Signetics 

F10415C Fairchild 


10 


55nsF 

NMOS 

OC 

TS 

16 

16 

5 

5 

MCM2115A-55 Motorola 
MCM2125A-55 Motorola 


75 






10415B Signetics 




60nsF 

m 

OC 

16 


AM93L415C AMD 







24 

-4.5 

-5.2 

F100415C Fairchild 

MCM10146A Matarala 

(4046) 







■ 

93415M t Fairchild 

93L415 Fairchild 

93L415C Fairchild 

MCM93415Mt Motorala 






m 

16 

-5.2 

HM2112 Hitachi 

15 







(4046) 

80 


15nsF 

ECL 

OE 

16 

-4.5 

AMIIKMISA AMD 

100415A Signetics 

(3910) 













TS 

16 

5 

93425M t Fairchild 

93L425C Fairchild 







-5.2 

AMIIMISSA tAMD 
MCM1041S Matarala 

(3909) 

(4047) 
















65nsF 

HL 

OC 

TS 

16 

16 

5 

5 

AM93415M fAMD 

AM93425M fAMD 



20nsF 

ECL 

OE 

16 

-4.5 

HM 100415 Hitachi 

100415 Signetics 

20 







70 ns* 

HL 

OC 

TS 

16 

16 

5 

SN74LS315 Tl 

SN74LS215 Tl 

85 












-5.2 

AM10415A tMDD 

AM10415SA fAMD 
F10415AC Fairchild 

MBM10415AH Fujitsu 
HM2 110-2 Hitachi 

(3909) 





5 







25 


TOnsF 

NMOS 

OC 

16 

■ 

2115A-2 Intel 

2115AL-2 Intel 

MCM2115A-70 Motorola 
MCM21L15A-70 Motorola 

90 







NCM10415A tMatwvla 

(4047) 







5 

2125A-2 Intel 









DM10415A National 









2125AL-2 Intel 









10415A Signetics 









MCM2125A-70 Motorola 





NMOS 

TS 

16 


2125K-1 Intdl 

30 







MCM21L25A-70 Motorola 
















25nsF 

ECL 

OE 

16 

-5.2 

AM10415A tAMD 
HM2110-1 Hitachi 







11 

5 

HM2148 Hitachi 


95 






m 

OC 

16 


AM93L415M f AMD 









GXB10415 Siemens 









93L415M Fairchild 





HWOS 

OC 

TS 

16 

16 

5 

5 

2115H-2 Intel 

2125H-2 Intel 

35 






■ 

HM2510 Hitachi 

SN74S314 Tl 




29nsF 

ECL 

OE 

16 

-5.2 

MCM10146 Metarela 

(4046) 





TS 

16 

5 

AM93L425M f AMD 


100 


Pm 



16 

5 

2115H-3 Intel 









93L425M f Fairchild 
HM2511 Hitachi 

SN74S214 Tl 






TS 

16 

5 

2125H-3 Intel 













m 

OC 

16 


AM93415AC AMD 

AM9342SAC AMD 

93415AC Fairchild 












■ 

40 


95nsF 

HL 

OC 

TS 

I 

m 

SN74LS314 Tl 

SN74LS214 Tl 

105 














IM65X08A-1 t Intersil 

IM65X08A-1I Intersil 





TS 

16 

5 

93425AC Fairchild 



125 nsF 

CMOS 

IS 

16 

4.5-10.5 



35nsF 

ECL 

OE 

16 


AM10415 AMD 

(3909) 
















10 

CDP1821 tRCA 

(1594) 








HM2110 Hitachi 


45 





18 

4.5-10.5 

IM65X18A-1 Intersil 









DM10415 National 









tM65X18A-1Mt Intersil 


110 



NMOS 

OC 

16 

5 

2115H-4 Intel 




130 nsF 

CMOS 

TS 

16 

5 

NMC850086-9 National 





TS 

16 

5 

2125H-4 Intel 




180 nsF 

CMOS 

TS 

16 

5 

HM6508B-2 f Harris 
HM6508B-8 f Harris 

(3965) 

(3965) 




m 

OC 

16 

5 

HM2510-2 Hitachi 







40nsF 

ECL 

OE 

16 

-5.2 

AM1041SM t*M0 

(3909) 

50 







HM6508B-9 Harris 

(3065) 








MCM 10546 t Motorola 









IM5X08-1 Intersil 


115 



m 

OC 

TS 

16 

16 

5 

AM93415AM f AMD 

AM93425AM t AMD 








tM65X08-1M t Intersil 





5 






18 

5 

HM6518B-2 tHsrrts 

(3965) 



45nsF 

NMOS 

OC 

16 

5 

2115A Intel 

2115AL Intel 

MCM2115A-45 Motorola 
MCM21L15A-4S Motorola 

55 







HM6518B-8 f Harris 
HM6518B-9 Harris 

IM65X18-1 Intersil 
IM65X18-1M t Intersil 

(3065) 

(3965) 

120 




















TS 

16 

5 

2125A Intel 

2125AL Intel 




200 nsF 

CMOS 

TS 

16 

4,5-10.5 

IM65X08A Intersil 

IM65X08AM f Intersil 









MCM2125A-45 Motorola 


60 





18 

4.5-10.5 

IM65X18A Intersil 









MCM21L2SA-45 Motorola 









IM65X18AM t Intersil 


125 



m 

OC 

16 

5 

AM93415C AMD 




250 nsF 

CMOS 

TS 

16 

5 

HM6S08-2 t Harris 

(3965) 








(Continued) 








(Continued) 



t MHitary Temperature Range ( - 55° to 125°C) * Typical Value 

BeM face liileatet iMItlcMl iati Is pravlBaB ea the page aatwi. 
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MASTER SELECTION GUIDE 


MEMORY-RAMs (Cont’d) 


Access 

OrganI- Time 

zatkm (Max) 


260 nsF CMOS 


300 nsF CMOS 


350 nsF CMOS 
NMOS 


Supply 
No. Voltage, 
Output Pins V 


Static 


1024x1 250 nsF CMOS TS 16 


^ 

NMOS TS 16 


TS 16 


TS 16 5 


HM6508-8 

HM6508-9 

IM65X08 

IM65X08M 

MCM6508-25 

C0P1821C 

t Harris 
Harris 

Intersil 
t Intersil 
Motorola 

HCA 

(Cont’d) 

(3965) 

(3965) 

(1594) 

HM6518-2 

t Harris 

(3965) 

HM6518-8 

t Harris 

(3965) 

HM6518-9 

Harris 

(3965) 

IM65X18C 

Intersil 


IM65X18M 

t inter^l 


MCM6518-25 

Motorola 


HM92560-2 

t Harris 


2102H 

Fairchild 


2102HM 

t Fairchild 


2102LK 

FairCilinj 


2102LHM 

t Fairchild 


21L02H 

Fairchild 


ttPD2102AL-2 NEC 


M2102A-2 

SGS 


M2102AL-2 

SGS 


HS6508RH 

t Harris 

(4675) 

S6508-1 

AMI 


HM6508-5 

Harris 

(3965) 

IM65X(eC 

IntersH 


MCM6508-30 

Motorola 


iHI6518-5 

Harris 

(3965) 

MCM6518-30 

Motorola 


S6508A 

AMI 


2102F 

Fairchild 


2102FM 

t Fairchild 


2102LF 

Fairchild 


2102LFM 

t Fairchild 


21L02F 

Fairchild 


M2102A 

SGS 


M2102AL 

SGS 


TC5508 

Toshiba 


MCM6508-40 

Motorola 


TC5508-4 

Toshiba 


21021 

Fairchild 


21021M 

t Fairchild 


2102L1 

Fairchild 


2102L1M 

t Fairchild 


21L021 

Fairchild 


/IPD2102AL-4 NEC 


M21Q2A-4 

SGS 


M2102AL-4 

SGS 


S6508 

AMI 


MCM65 18-46 

Motorola 


TC5508-1 

Toshiba 


21022 

Fairchild 


21022M 

t Fairchild 


2102L2 

Fairchild 


2102L2M 

t Fairchild 


21L022 

Fairchild 


M2102A-6 

SGS 


MBM 100474A-10 Fujitsu 


MBM10474A-10 Fujitsu 


AM100474A 

AMD 

(3912) 

MBM 100474- 15 

Fujitsu 


HD100474-1 

Hitachi 


AM10474AC 

AMD 

(3911) 


(Continued) | 


(Cont’dj 

MBM 10474- 15 Fujitsu 

MCM10474A Motorola (4047) 

DM10474A National 65 


C42 148-25 Cypress 

AH100474 AMD (3912) 

HD100474 Hitachi 70 

AM10474C AMO (3911) 

MCM10474 Motorola (4047) 

DM10474 National 

GXB 100474 Siemens 


30nsF ECL OE 24 -4.5 F100474 


70nsF CMOS TS 18 


NMOS TS 18 


t Military Temperature Range (-55° to 125°C) 
OC— Open Ctrtlector 

«IC MASTER 1984 


ns*— Nanoseconds Typical 


nsF— Nanoseconds over Full Temperature Range 
TS— Three-State 


|AM9150-35MtAMD 


C42 148-45 
HM614&45 


AM2148-45 AMD 

AM214a-45MtAMD 
AM2149-45 AMD 

AM2149-45M f AMD 
AM21L48-45 AMD 

AM21L49-45 AMD 

2148H-2 Intel 

2149H-2 Intel 

mPD2149-1 NEC (4083) 

SY2148H-2 Syaartak (4210) 

SY2149H-2 Symrtak (4210) 


AM9150-45 AMO 
AM9150-45MtAM0 


93475 Fairchild 


C42148-55 Cypress 
HM6148-55 Hitachi 


HM2148-3 Hitachi 


AM2148-55MtAM0 
AM2148-55 AMD 

AM2148-55MtAMD 
AM2149-55 AMD 

AM2149-55MtAMD 
AM21L48-55 AMD 110 

AM21L49-55 AMD 

2148H-3 Intel 

214SHL-3 Intel 

2149H-3 Intel 

NMC2148-3 National 115 

Mrazl49 NEC (4083) 

SY2148H-3 Syoartok (4210) 

8Y2148HL-3 SyMrtok (4210) 

SY2149H-3 Sywlak (4210) 

SY2149NL-3 Syoorlok (4210) 120 

SYM2148N-3tSYMil0k (535) 
SYM2149H-3tSyiortok (535) 
HM6148 Hitachi 

HM6148L Hitachi 

AM2148-70 AMD 125 

AM2148-70MtAMD 
AM2149-70 AMD 

AM2149-70Mt AMD 

AM21L48-70 AMD 

(Continued) 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitt» 


LU 
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Master Selection Guide 


iC MASTER 

MEMORY-RAMs (Cont’d) 


Organi- Time 

zatkm (Max) 


Supply 
No. Voltage, 
Output Pins V 


85nsF CMOS TS 18 5 

NMOS TS 18 5 


1IX)nsF CMOS TS 18 5 


120nsF CMOS TS 18 5 


ISOnsF CmS TS 18 5 


ITOnsF CMOS TS 18 5 


Access 

Organi- Time 

Line zation (Max) 


Supply 
No. Voltage. 
Output Pins V 



(Cont’d) 1024x4 200 nsF NMOS TS 18 5 





(Cont'd) 

AM21L49-70 

AMD 


2148H 

Intel 


2148HL 

Intel 


2149H 

Intel 


2149HL 

Intel 


M2148H 

\ Intel 


NMC2148 

National 


NMC2148H 

National 


NMC2148L 

National 


ST2148H 

Syaertak 

(4210) 

8Y2148HL 

Syaertek 

(4210) 

SY214BH 

Syaartak 

(4210) 

SY2140NL 

SyaarM 

(4210) 

SYN2148H 

t Syaertak 

(535) 

8YII2149H 

tSyaartak 

(535) 

HM6148-6 

Hitachi 


SYM2148H-StSyaertak 

(535) 

SYM214W-8tSYaerlek 

(535) 

M021SC14-10 

Mitel 


SCM21C14-1 

sss 


2114AL-1 

Intel 


SY2114AL-1 

Syaertak 

(4210) 

IIM6S14S-2 

tHarrts 

(3006) 

HM6S14S-8 

t Harris 

(3066) 

IIM6514S-9 

Harris 

(3966) 

SCM21C14-2 

SSS 


2114AL-2 

Intel 


SY2tl4M.-2 

SyMflsk 

(4216) 

MD21SC 14-15 

Mitel 


SCM21C14-3 

SSS 


HM472114A-1 

Hitachi 


2114AL-3 

Intel 


M2114AL-3 

t Intel 


MM2114-15 

National 


NMC2114A-3 

National 


NMC2114A-3L 

National 


SY2114M.-3 

Syaarlsk 

(4210) 

SYII2114A-3 tSyMTlak 

(535) 

TMS2114-15 

Tl 


TMS2114L-15 

Tl 


IM6514C 

Intersil 


IM6514M 

t Intersil 


HMSIAt-B 

Harris 

(3966) 

NMSIAIIII 

tHarrIa 

(4082) 

mP0444-3 

NEC 


LP0444/65143 NEC 


■SIIS114-2 

OKI 

(4118) 

MWSS114-3 t>CA 

(1594) 

SCM21C14-4 

S^ 


TC5514A-2 

Toshiba 


TC5514AL-2 

Toshiba 


AM9114E 

AMD 


AM9114EM 

tAMO 


AM91L14E 

AMO 


AM91L14EM fAMD 


2114-2 

Fairchild 


2114L-2 

FairchHd 


HM472114A-2 Hitachi 


2114AL-4 

Intel 


M2114A-4 

t Intel 


M2114AL-4 

t Intel 


M5L2114L-2 

KNtsubishi 


MCM21 14-20 Melarola 

(4046) 

■CII21L14-20 IMerela 

(4046) 

MM2114-2 

National 


MM2114-2L 

National 



(Continued) 


220 nsF CMOS TS 18 



NMOS TS 18 5 


22 5 






( 

Cont'd) 

NMC2114A-4 

National 


NMC2114A-4L 

National 


SY2114-2 

Syaarlsk 

(4210) 

SY2114A-4 

Syaertak 

(4210) 

SY2114AL-4 

Syaertak 

(4210) 

SY2114L-2 

Syaertak 

(4210) 

SY2114LV-2 

Syasrtak 

(4210) 

SYM2114A-4 tSyaartak 

(535) 

TMS2114-20 

Tl 


TMS2114L-20 

Tl 


TMM314A-1 

Toshiba 


TMM314AL-1 

Toshiba 


SY2142-2 

Synertek 


SY2142L-2 

Synertek 


AM9130E 

AMO 


HM6514B-2 

) Harris 

(3966) 

NHI6514B-S 

t Harris 

(3966) 

MP2114C 

MicroPwr 


MP6514 

MicroPwr 


MD2 ISC 14-25 

Mitel 


CM 

NEC 


IIWS5114-2 tSCA 

(1594) 

SfiM2114 

SMOS 


SRM6514 

SMOS 


M2114A-5 

1- Intel 


IHCM21 14-25 

Mslorela 

(4046) 

KM21L14-2S 

Malaraia 

(4046) 

NMC214A-5 

National 


SY2114A-5 

Syaartak 

(4210) 

SYII2114A-5 tSyaartak 

(535) 

TMS2114-25 

Tl 


TMS2114L-25 

Tl 


AM9130D 

AMD 


S6514 

AMI 


NII6514-2 

tHarris 

(3966) 

NIII6S14-g 

Harris 

(3966) 

HM8514C-9 

Harris 

(3966) 

HM4334-3 

Hitachi 


NMC6514-2 

) National 


NMC6514-9 

National 


mP0444/6514-1 

NEC 


(MMS114/1RZ 

RCA 


IIWSS114-1 tlCA 

(1594) 

TC5514A-3 

Toshiba 


TC5514AL-3 

Toshiba 


AM9114C 

AMD 


AM9114CM 

tAMO 


AM9124C 

AMD 


AM9124CM 

tAMO 


AM91L14C 

AMD 


AM91L14CM tAMD 


AM91L24C 

AMD 


AM91L24CM tAMO 


2114-3 

Fairchild 


2114-3M 

t Fairchild 


2114L-3 

Fairchild 


HM472114-3 

Hitachi 


M5L2114L-3 

Mitsubishi 


IICIH21 14-31 

Melersla 

(4046) 

im21L14-3( 

Hatarala 

(4046) 

MM2114-3 

National 


MM2114-3L 

National 


SY2114-3 

Syaertak 

(4210) 

SY2114L-3 

Syaartak 

(4210) 

SYHI2114-3 

tSyaartak 

(535) 

SY2142-3 

Synertek 


SY2142L-3 

Synertek 



(Continued) 


t Military Temperature Range ( - 55° to 125°C) 
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* Typical Value 
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MASTER SELECTION GUIDE 


MEMORY-RAMs (Cont’d) 



Access 


Supply 



Organi- 

Time 

No. 

Voitage, 



zation 

(Max) Type 

Output Pins 

V Device 

Source 

Line 


Access 

Organ- Tune 


Supply 
No. Voltage, 
Output Pins V 


Static 


1024x4 300 nsF NMOS TS 


350nsF CMOS TS 18 5 


400nsF NMOS TS 22 5 


450nsF CMOS TS 18 5 


560 nsF 

CMOS 

TS 

20 

650 nsF 

CMOS 

TS 

20 

800 nsF 

CMOS 

TS 

20 

1000 nsF 

CMOS 

TS 

18 


(Cont’d) 


{Conrd) 


(3966) 5 



AM9130C AMD 
AM9130CM tAMO 
AM91L30C AMD 
AM91L30CM fAMD 


IUI6514-5 Harris 
NMC6514-5 National 


AM9130B AMD 
AM9130BM fAMD 
AM91L30B AMO 
AM91L30BM fAMD 


HM4334-4 Hitachi 

M58981-45 Mitsubishi 

,iPD444/6514 NEC 


AM91148 - AMD 

AM9114BM fAMD 

AM9124B AMD 

AM9124BM fAMD 

AM91L14B AMD 20 

AM91L14BM fAMD 

AM91L24B AMD 

AM91L24BM fAMD 

2114 Fairchild 

2114L Fairchild 25 

2114M t Fairchild 

HM4721144 Hitachi 

M5L2114L Mitsubishi 

Mai2114-45 MM i fl il (4046) 

■012111445 MatM^ (4046) 30 

MM2114 Natkmal 

MM2114L National 

EA2114L NEC 


1024x8 90nsF NMOS TS 24 5 


100 nsF Dual Port 


NMOS - 
TS 



500nsF NMOS TS 22 5 


EA2114L NEC 
f(PD2114L NEC 
SY2114 SyMrtak 
SY2114L SiMrtife 
Sini2114 tSyMrtali 
TMS211445 T1 
TMS2114L45 Tl 
TMM314A Toshiba 
TMM314AL Toshiba 


AM9130A AMD 
AM9130AM fAMD 
AM91L30A AMO 
AM91L30AM fAMD 


TCS047A-1 Toshiba 


(4210) % 
(4210) 
(535) 


250 nsF NM(» TS 


300nsF NMOS TS 


400 nsF NMOS TS 


450 nsF NMOS TS 


300nsF CMOS TS 
350nsF CM(» TS 


45 nsF NMOS TS 
55nsF CMOS TS 


1024]d 55nsF NMOS TS 24 5 

TOnsF NMOS TS 24 5 


90nsF NMOS TS 24 5 


TC5047A-2 

Toshiba 


TC5614-2 

Toshiba 


MP2114CLP1 

MicroPwr 


MP6514LP1 

MicroPw 


MP2114CLP3 

MicroPwr 


MK4801A-55 

Mostek 


MK4801A-70 

Mostek 


|MKB4801A-87Dt Mostek 


|mK4801A-90 

Mostek 


MKB4801A-890t Mostek 


SY2158A-1 

Syaartak 

(4210) 

SY2158I-1 

SpMrtak 

(4210) 

SY2156L-1 

Syaartak 

(4210) 

SY2150A-1 

Syaartak 

(4210) 


(Continued) 



tUMHtary Temperature Range (-55° to 125°C) ns*— Nanoseconds Typical 

OC-Opm CoHector 

« 1C MASTER 1984 


90nsF CMOS TS 24 5 


nsF— Nanoseconds over Full Temperature Range 
TS— Three-State 


Device 

Source 




(Confd) 

SY2159B-1 

Syaartak 

(4210) 

SY2159L-1 

Syaartak 

(4210) 

SY21D1 

Synertek 


SYM21D1 

" Synertek 


SY2130 

Syaartek 

(4210) 

SY2131 

Syaartak 

(4210) 

MK4118A-1 

Mostek 


MKB4801A-81t Mostek 


SY2158A-2 

Syaartak 

(4210) 

SY2158B-2 

Syaartak 

(4210) 

SY2158L-2 

Syaartak 

(4210) 

SY2159A-2 

Syaartek 

(4210) 

SY21S9B-2 

Syasrtsk 

(4210) 

SY2159L-2 

Syaartek 

(4210) 

mPD421-5 

NEC 


MK4118A-2 

Mostek 


SY2158A-3 

Syaartak 

(4210) 

SY21588-3 

Syaartak 

(4210) 

SY2158B4 

Syaartek 

(4210) 

SY2158L-3 

Syaartak 

(4210) 

SY2159A-3 

Syaartak 

(4210) 

SY215g8-3 

Syrnlak 

(4210) 

SY2159L-3 

Syaartak 

(4210) 

«rPD421-3 

NEC 


MK4118A-3 

Mostek 


SY2158A4 

Syaartak 

(4210) 

SY2158L4 

Syaartak 

(4210) 

SY2159A4 

Syaartak 

(4210) 

SY215gB4 

Syaartak 

(4210) 

SY2159L4 

Syaartak 

(4210) 

mPD421-2 

NEC 


MK4118A4 

Mostek 


mPD421-1 

NEC 


R8104-3 

Rockwell 


|r 8114-3 Rockwell 

mPD421 

NEC 


NMC6503-9 

I- National 


NMC6503-5 

National 


IICM2016H45 

■atarela 



(4046.4052) 

HII65162S^ 

Harris 

(3966) 

HM65162S-0 

Harris 

(3966) 

Hm51728-5 

Harris 

(3967) 

HII65172S-9 

Harris 

(3967) 

■01201611-55 

■itgfili 



(4046.4052) 

|H1651628-2t Harris 

(3966) 

HII851620-5 

Harris 

(3966) 

HII651628-8tHarris 

(3966) 

HII651628-0 

Hwrls 

(3066) 

IM651720-2tHan1s 

(3967) 

HM651728-5 

Harris 

(3967) 

H165172B-8tHarris 

(3967) 

H1SS172B-0 

Ua-rl, 

HUTU 

(3967) 

IOT6118S70 

lOT 

(3982) 

MP6116S-1 

MicroPwr 


MP6117S-1 

MicroPwr 


MP611K-1 

MicroPwr 


NC6116 

Nitron 


AII9128-70 

AMO 

(3917) 

■C12016H-70 

■slsraia 



(4046.4052) 

HIK5162-2 

(Harris 

(3966) 

H165162-5 

Harris 

(3966) 

HII85162-8 

t Harris 

(3966) 

HII65162-9 

Harris 

(3966) 

HIWS162C-0 

Harris 

(3966) 


(Continued) 


nsR— Nanoseconds at Rooti Temperature 
OE— Open Emittw 
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Master Selection Guide 


1C MASTER 


MEMORY-RAMs (Cont’d) 


Access 

Organ!- Time 

zation (Max) 


Static 


Supply 
No. Voltage, 
Output Pins V 


2048x8 SOnsF CMOS TS 24 5 


100 nsF CMOS TS 24 

NMOS TS 24 5 


120n^ CMOS TS 24 5 


NMOS TS 24 


150 nsF CMOS TS 24 5 


t Military Temperature Range ( - 55° to 125°C) 


3778 


Device 

Source 


(Cont’d) 



(Cont'd) 

HM65172-2 

tHarris 

(3967) 

HII65172-5 

Harris 

(3967) 

HM65172-8 

tHarris 

(3967) 

HM65172-9 

Harris 

(3967) 

HM65172C-9 

Harris 

(3967) 

IDT6116L90 tIDT 

(3982) 

IDT6116L90 

IDT 


IDT6116S90 tIDT 

(3982) 

IDT6116S90 

IDT 


HM6116-10 

Hitachi 


AM9128-10 

AMO 

(3917) 

F3528-10 

Fairchild 


F3528L-10 

Fairchild 


MB8128-10 

Fujitsu 


SY2128-1 

Syasrtsk 

(4210) 

SY2128L-1 

SyasrIak 

(4210) 

SY2129-1 

Sysartak 

(4210) 

SY2129L-1 

Syaarlak 

(4210) 

MB8416A-12 

Fujitsu 


MB8416A-12L 

Fujitsu 


HII6S162C-2t Harris 

(3966) 

HII6S162C-8t Harris 

(3966) 

HM6516B-2 

tHarris 

(3966) 

HIW516B-8 

tHarris 

(3966) 

HM65I6B-9 

Harris 

(3966) 

HM85172C-2 tHarris 

(3967) 

HII65172C-8tHHria 

(3967) 

HM6116-2 

Hitachi 


HM6116L-2 

Hitachi 


IIITB116L120tlDT 

(3982) 

IDT6116L120 

IDT 


IDT6116S120tlDT 

(3982) 

IDT6116S120 

IDT 


MP6116S-12 

MicroPwr 


MP6117S-12 

MicroPwr 


MP6118S-12 

MicroPwr 


IICM6116-12 

Melsnia 

(4046) 

MCM61L16-12 

Motorola 


SCM6116-2 

SSS 


TMS4016-12 

Tl 


|AN912S-12lltMro 

(3917) 

F3528-12 

Fairchild 


F3528L-12 

Fairchild 


MKB4802-81 fMostek 


SY2128-2 

Syasrtak 

(4210) 

SY2128L-2 

Syaartak 

(4210) 

SY2129-2 

Syaartak 

(4210) 

SY2129L-2 

Syaartak 

(4210) 

S6516 

AMI 


MB8416A-15 

Fujitsu 


MB8416A-15L 

Fujitsu 


HM6116-15 

Hitachi 


HM6116-3 

Hitachi' 


HM6117-3 

Hitachi 


nrsimisotiDT 

(3082) 

IOT6116L150 

IDT 


UT6118S1S0tl0T 

(3982) 

IDT6116S150 

IDT 


MP6116S-15 

MicroPwr 


MP6117S-15 

MicroPwr 


MP6118S-15 

MicroPwr 


MKB6116-82 f Mostek 


MKB6116L-82t Mostek 


Mcaei 16-15 

Matarala 

(4046) 

MCM61L16-15 

Motorola 


mPIM46-3 

NEC 

(4090) 

mPD449-3 

NEC 

(4093) 


(Continued) | 


Access 

Organ!- Time 

Line zation (Max) Type 


Supply 
No. Voltage, 
Output Pins V 


TS 24 5 


TS 24 5 


200nsF CMOS TS 24 5 


TS 24 5 


* Typical Value 

BeM (MO Mlcales iMIiianl tola la prttrltod aa Hn paga aataB. 


Device 

Source 




(Cont'd) 

C0M6116A-3 

RCA 

(1594) 

SCM6116-3 

SSS 


AM9128 AMO (3917) 

AM9128-15MtAM0 

(3917) 

F3528-15 

Fairchild 


F3528L-15 

Fairchild 


MB8128-15 

Fujitsu 


M58275-15 

Mitsubishi 


NMC21 16-15 

National 


NMC2116-15L 

National 


fiPD4016-3 

NEC 

(4088) 

SY2128-3 

Syasrtsk 

(4210) 

SY2128L-3 

Syasrtsk 

(4210) 

SY2129-3 

Syaartak 

(4210) 

SY2129L-3 

Syaarlak 

(4210) 

SYM2128-3 

tSyaertsk 

(535) 

8YM2129-3 

tSyaartsk 

(535) 

TM54016-15 

Tl 


TMM2016 

Toshiba 


MB8416 

Fujitmi 


MB8417 

Fujitsu 


MB8418 

Fujitsu 


HIM516-2 

tHarris 

(3966) 

HH6516-5 

Harris 

(3966) 

HM6516-8 

tHarris 

(3966) 

HM8510-9 

Harris 

(3966) 

HiyK1 16-20 

Hitachi 


HM6116-4 

Hitachi 


HM6116L-4 

Hitachi 


HM6117-4 

Hitachi 


MP61 16-20 

MicroPwr 


MP6117-20 

MicroPwr 


MP61 18-20 

MicroPwr 


MP8416-20 

MicroPwr 


MP8417-20 

MicroPwr 


MP8418-20 

MicroPwr 


MKB6116-83 t Mostek 


MKB6116L-83t Mostek 


MONO1 16-20 

Maiarola 

(4048) 

MCM61L16-20 

Motorola 


f(P0446-2 

NEC 

(4090) 

/(P0449-2 

NEC 

(4093) 

H8MS128 

OKI 

(4118) 

COM6116-2 

RCA 

(1594) 

C0M6117-2 

HGA 

(1594) 

CDM6118-2 

RCA 

(1594) 

SRM2016C20 

SMOS 


SRM2017C20 

SMOS 


SRM2018C20 

SMOS 


SCM6116-4 

SSS 


TC5516A-2 

Toshiba 


TC5516AL-2 

Toshiba 


AM01 28-20 

AMD 

(3917) 

AM9128-20MtAM0 

(3017) 

F3528-20 

Fairchild 


F3528L-20 

Fairchild 


M5872S 

MltsidHshi 


MCH2016-20 

Malsrala 



(4046.4052) 

NMC2116-20L 

National 


NMC2116-25L 

National 


mPD4016-2 

IRC 

(4088) 

SY21284 

Syaartak 

(4210) 

SY2128L-4 

Syasrtsk 

(4210) 

8Y21204 

Syasrtsk 

(4210) 

8Y2129L-4 

Syasrtsk 

(4210) 

SYH2128-4 

tSyasrtsk 

(535) 

SYM2129-4 

tSyasrtsk 

(535) 

TMS4016-20 

Tl 


TMM2016-2 

Toshiba 



(Continued) 
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MASTER SELECTION GUIDE 


MEMORY-RAMs (Cont’d) 


Organi- 

zation 

Access 

Time 

(Max) 

Typ« 

No. 

Output Pins 

Supply 

Vottage, 

V 

Devica 

Source 


Line 

Organi- 

zation 

Access 

Time 

(Max) 

Type 

No. 

Output Pins 

Supply 

Voltage, 

V 

Device 

Source 


Line 

Static 

(Cont’d) 

1 

4096x1 

35nsF 

NMOS 

TS 

18 

■ 



(Cont’d) 


2048x8 

250 nsF 

CMOS 

TS 

24 

5 

MB8416-25Wt Fujitsu 
MP61 16-25 MicroPwr 

(Cont'd) 

1 






1 

/iPD2147A-3£ 

SY2147H-1 

NEC 

Syeertak 

(4210) 

65 







MP61 17-25 

MicroPwr 


1 


40nsF 

ECL 

OE 

18 

-4.5 

AM10470M 

tAMD 

(3913) 








MP61 18-25 MtcroPwr 

MP8416-25 MicroPwr 
MP8417-25 MicroPwr 
MP8418-25 MicroPwr 
MKB61 16-84 t Mostek 
MKB6116L-84t Mostek 
f>PD446-1 NEC 

MP0449-1 NEC 

CINKIIN-I RCA 
CINI611U-9 RCA 
CINH6117-1 RCA 

coaaiis-i RCA 

- 

(4090) 

(4093) 

(1594) 

(1594) 

(1594) 

(1594) 

8 


45nsF 

CMOS 

NMOS 




HM6147-45 Hitachi 
AM2147-45 AMO 
AM2147-45MtAMD 
AM21L47-45 AMD 
HM4847-2 Hitachi 

2147H-2 intel 

M2147H-2 t Intei 
MM2148H-2 Nationai 

;iPD2147A-45 NEC 

SY2147H-2 Syiertek 
SYM2147H-2tSyMrtsk 

(4210) 

(535) 

70 

75 







SRM2016C25 

SRM2017C25 

SRM2018C25 

TC5516A 

TC5517A 

TC5517A-2 

TC5518B-2 

S MOS 

S MOS 

S MOS 
Toshiba 

Toshiba 

Toshiba 

Toshiba 




55nsF 

CMOS 

TS 

18 

■ 

HM6147-3 

HM6147-55 

MCM6147-S5 

Hitachi 

Hitachi 

Metereii 

(4046) 

80 








20 




















NMOS 

TS 

18 

5 

. 

AM2147-55 AMD 
AM2147-55MtAMD 





NMOS 

TS 

24 

5 

NMC21 16-25 

mPD4016-1 

TMS4016-25 

National 

NEC 

Tl 

(4088) 

25 







HM4847-3 

2147-3 

2147A-3 

Hitachi 

Intei 

Intel 


85 


^nsF 

NMOS 

TS 

24 

5 

F3528-35 

Fairchild 









2147AL-3 

Intel 




450 nsF 

CMOS 

TS 

24 

5 

mPD448 

mPD449 

NEC 

NEC 

(«90) 

(4093) 








2147H-3 

2147HL-3 

M2147H-3 

ITT2147-55 

MCM2147-55 

Intel 

Intel 
t Intd 

ITT 

Motorola 


90 

4096x1 

lOnsF 

ECL 

OE 

18 

-52 

MBM100470A-10 Fujitsu 
MBM10470A-10 Fujitsu 

30 













20 

-5.2 

HM2142 

Hitachi 









MM2147-3 

National 




15nsF 

ECL 

OE 

16 

-52 

HM10470-1 

MOHIiMTeA 

Hitachi 

MMerMi 

(4047) 








MM2148H-3 

MM2148H-3L 

NMC2147H-3 

NMC2147H-4 

nPD2147-3 

National 

National 

National 

National 

NEC 


95 





18 

-4.5 

iUI1004708A 

HM100470-1 

AMO 

Hitachi 

(3914) 

35 














-5.2 

Aai0470SAC AMD 

MBM10470A-15 Fujitsu 
DM10470A National 

(3913) 








SY2147-3 

SY2147H-3 

SY2147HL-3 

Syeertak 

Syeertak 

Syeertak 

(4210) 

(4210) 

(4210) 

100 


20nsF 

ECL 

OE 

18 

-4.5 

-52 

MBM100470 Fujitsu 
AM10470SAMtAMD 
MBM10470A-20 Fujitsu 

(3913) 

40 







SYM2147-3 
SYM2147-6 
SYM2147H-3 
TMM315-1 
UM2 147-1 

tSyaartak 

tSyaartak 

Syeertak 

Toshiba 

Universal 

(535) 

(535) 

(535) 

105 


25nsF 

ECL 

OE 

18 

-4.5 

AM100470A 

F100470A 

HM100470 

100470A 

AMD 

Fairchild 

Hitachi 

Signetics 

(3914) 

















45 


TOnsF 

CMOS 

TS 

18 

5 

HM6147 

HM6147L 

MCM6147-70 

MCM61L47-70 

Hitachi 

Hitachi 

Mstonria 

Motorola 

(4046) 

110 






-5.2 

AM1047fiAC 

AMR 

(3913) 














F10470A 

HM 10470 
MCai0470 
DM10470 
nuiruTTu 

10470A 

FairchHd 

Hitachi 

Metereii 

National 

MaKQnaj 

Signetics 

(4047) 

50 



NMOS 

TS 

18 

1 

AM2147-70 AMD 
AM2147-70MtAMD 
AM21L47-7D AMD 
HM4847 Hitachi 

2147A intel 


115 



NMOS 

TS 

18 

5 

MPD2147A-25 

NEC 








■ 

2147H 

2147HL 

Intel 

Intel 




SOnsF 

Ea 

OE 

18 

-55 










M2147H 

j Intel 


120 


35nsF 

CMOS 

ECL 

TS 

OE 

18 

18 

5 

-4.5 

HM6147H-35 

AH100470 

F100470 

100470 

Hitachi 

AMB 

FairchAd 

Signetics 

(3914) 

55 






1 

2147 

ITT2147-70 

MCM2 147-70 

MM2147 

MM2147L 

MM2148H 

MM2148H-L 

^P02147-2 

SY2147H 

Intersil 

nr 

Motorola 

National 

National 

National 

National 

NFC 


125 






-5.2 

AM10470C 

F10470 

10470 

AMD 

Fairchild 

Signetics 

(3913) 

60 






■ 




NMOS 

TS 

18 

5 

AM2 147-35 

AMD 

(Continued) 







■ 

Syeertak (4210) 

(Continued) 



t Military Temperature Range (-55° to 125°C) ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range nsR— Nanoseconds at Room Temperature 

OC-OpMCollectDr TS-Three-Sfate OE-Open Emittw 



«IC MASTER 1984 


3779 


Master Selection Guide 








































Master Selection Guide 


1C MASTER 


MEMORY-RAMs (Cont’d) 



Access 



Supply 



Organi- 

Time 


No. 

Voltage, 



zation 

(Max) 

Type 

Output Pins 

V Device 

Source 

Line 


Access 

Organi- Time 

zatkm (Max) 


Supply 
No. Voltage, 
Output Pins V 


Static 


4096x1 70nsF NMOS TS 18 


85 nsF CMOS TS 18 5 

NMOS TS 18 5 


4096x1 90nsF NMOS TS 18 5 

100 nsF NMOS TS 18 5 


120 nsF CMOS TS 18 5 


(Cont’d) 4096x1 250 nsF NMOS TS 18 


SY2147HL 

SYM2147 

Syaartak 

tSyaartak 

(Cont'd) 

(4210) 

(535) 

TMM315 

Toshiba 


HM6 147-6 

Hitachi 


MCM2147-85 

Motorola 


MM2147M 

t National 


SY2147-6 

Syaartak 

(4210) 

in2147-90 

in 


MCM2147-100 

Motorola 


mPD2147 

NEC 



300 nsF CMOS TS 18 


150 nsF NMOS TS 18 


180 nsF CMOS TS 18 


200 nsF CMOS TS 18 


HM6S04S-2 t Harris 
HM6504S-8 t Harris 
HM6S04S-9 Harris 


AM21L41-12 AMO 
2141-2 Intel 
NMC2141-2 National 
TMS4044-12 Tl 
TMS40L44-12 Tl 


AM21L41-15 AMD 
2141-3 Intel 

2141L-3 Intel 

NMC2141-3 National 


NMOS TS 18 


NMOS TS 18 5 


22 5 


220 nsF CMOS TS 18 5 


.250nsF CMOS TS 18 


NMOS TS 18 


NM6504B-8 

IHil6504B-9 

tM6504C 

IM6504M 

TC5504A-2 

t Harris 
Harris 

Intersil 
t Intersil 
Toshiba 

(3966) 

(3966) 

AM21L41-20 

AMD 


AM9044E 

AMD 


AM9244E 

AMD 


2141-4 

Intel 


2141L-4 

Intel 


IM7141-2 

Intersil 


IM7141-2M 

t Intersil 


IM7141L-2 

Intersil 


M5T4044-20 

Mitsubishi 


MK4104-3 

Mostek 


MK4104-33 

Mostek 


MCM6641-20 

Motorola 


MCM66L41-20 

Motorola 


mPD4104-2 

NEC 


TMS4044-20 

Tl 


TMS40L44-2a 

Tl 


AM9140E 

AMD 



320nsF CMOS TS 18 5 


350nsF CMOS TS 18 5 


NMOS TS 18 5 


400 nsF NMOS TS 22 


450nsF CMOS TS 18 5 

NMOS TS 18 5 


UJ 


MP6504 

SRM6504 

MicroPwr 

S MOS 

AM21L41-25 

AMO 

AM9044D 

AMD 

AM9044DM 

fAMD 

AM90L44D 

AMD 

AM9244D 

AMD 

AM9244DM 

tAMO 

AM92L44D 

AMD 

2141-5 

Intel 

2141L-5 

Intel 

MK4104-34 

Mostek 

MK4104-4 

Mostek 

MKB4104-84 f Mostek { 

MCM6641-25 

Motorola 

MCM66L41-25 

Motorola 

MM5257-25 

National 

MM5257-25L 

National 

mPD4104-1 

NEC 

(Continued) 


500nsF NMOS TS 22 5 


t Military Temperature Ranfle ( - 55° to 125°C) 
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* Typical Value 

BeM face iiiicales aUltianI Bata is previM ea the papa aetai. 


Device 

Source 




(Cont'd) 

TMS4044-25 

Tl 


TMS40L44-25 Tl 


AMgi40D 

AMO 


HM6504-2 

t Harris 

(3966) 

HM6504-8 

t Harris 

(3966) 

HM6504-9 

Harris 

(3966) 

HM6504C-9 

Harris 

(3966) 

NMC6404-9 

National 


NMC6504-2 

t National 


NMC6504-9 

National 


CMM5104/1R2 

RCA 


TC5504A-3 

Toshiba 


AM4044C 

AMD 


AM4244C 

AMO 


AM9044CM 

fAMD 


AM90L44C 

AMO 


AM90L44CM fAMD 


AM9244CM 

fAMD 


AM92L44C 

AMD 


AM92L44CM f AMD 


IM7141-3 

Intersil 


IM7141-3M 

t Intersil 


IM7141L-3 

Intersil 


M5T4044-30 

Mitsubishi 


MK4104-35 

Mostek 


MK4104-5 

Mostek 


MKB4104-85 f Mostek 


MCM6641-30 

Motorola 


MCim41-30 

Motorola 


MM5257-3 

National 


MM5257-3L 

National 


/iPD4104 

NEC 


AM9140C 

AMD 


AM9140CM 

fAMD 


AM91L40C 

AMO 


AM91L40CM f AMD 


S6504 

AMI 


HM6504-5 

Harris 

(3966) 

NMC6504-5 

National 


MK4 104-6 

Mostek 


MKB4 104-86 t Mostek 


AM9140B 

AMD 


AM9140BM 

tAMD 


AM91L40B 

AMD 


AM91L40BM f AMD 


HM4315 

Hitachi 


AM9044B 

AMD 


AM9044BM 

fAMD 


AM90L44B 

AMD 


AM90L44BM f AMD 


AM9244B 

AMD. 


AM9244BM 

tAMD 


AM92L44B 

AMD 


AM92L44BM fAMD 


IM7141 

Intersil 


IM7141L 

Intersil 


IM7141M 

t Intersil 


MCM6641-45 

Motorola 


MCM66L41-45 

Motorola 


MM5257 

National 


MM5257L 

National 


TMS4044-45 

Tl 


TMS40L44-45 Tl 


AM9140A 

AMD 


AM9140AM 

fAMD 


AM91L40A 

AMO 


AM91L40AM fAMD 


1 

(Continued) 
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MASTER SELECTION GUIDE 


MEMORY-RAMs (Confd) 


Organi- 

zation 

Access 

Time 

(Max) 

Type 

No. 

Output Pins 

Supply 

Voltage, 

V 

Device Source 


Line 

Organi- 

zation 

Access 

Time 

(Max) 

Type 

No. 

Output Pins 

Supply 

Voltage, 

V 

Device 

Source 


Line 

Static 

(Cont’d) 


4096x4 

TOnsF 

NMOS 

TS 

20 

5 



(Cont'd) 


4096x1 

550 nsF 

CMOS 

TS 

18 

5 

TC5504-1 To^ite 

(Cont’d) 








872168 

SY2169 

8yiartak (4210) 
SvMrttk (4210) 



800 nsF 

CMOS 

TS 

18 

5 

TC5504-2 Toshiba 








SYM2168 

jSyaartak 

(535) 



1000 nsF 














8YM216g 

j-Syaartek 

(535) 

70 


CMOS 

TS 

18 

1-1.7 

MP6504LP1 MicroPwr 



85nsF 

CMOS 

TS 

20 


iDT6168L8S flDT 

(3993) 


4096x4 

40nsF 

45nsF 

NMOS 

CMOS 

TS 

TS 

20 

20 

■ 

IMS1421-40 Inmos 

HM6168-4S HttieM 
HIK168H-4S Hitachi 

(3978) 

(3972) 

(3972) 

5 






■ 

IDT6168L85 IDT 
IDT6168S85 flOT 
IDT6168S85 IDT 

(3993) 







1 

I0T6168L45 flDT 
IDT6168L45 IDT 
1076168845 fiOT 

IDT6168S45 IDT 

(3993) 

(3993) 

10 





24 

5 

IDni681L85tlDT 
IDT71681L85 IDT 
IDT71881S85tlOT 

IDT71681S85 IDT 

(3993) 

(3993) 

75 





24 

5 

IDni681L45tlDT 
IDT71681L45 IDT 
Hrni681S45tlDT 
I0T71681S45 IDT 

(3993) 

(3993) 








iirr71682L85tlDT 
IDT71682L85 IDT 
iDni682885tlDT 

IDT71682S85 IDT 

(3993) 

(3993) 

80 







IOni682L45 WT 
IDni682S4S IDT 

(3993) 

(3993) 

15 



NMOS 

TS 

20 

5 

MBM8168-KWt Fujitsu 










100 nsF 

CMOS 

TS 

20 

■ 


1 in-r 

(3993) 

(3993) 




NMOS 

TS 

20 

■ 

M2168-45 AMD 
AM2109-45 AMD 

MB8168-45 Fujitsu 
IMS14Z0-4S lams 

(3920) 

(3920) 



IDT6168L100 IDT 

IDT6168S100 IDT 

85 






■ 

(501.3978) 

20 





24 

5 

l9ni681UMtiDT 
IDT71681L100 IDT 
lini681S10StlDT 
IDT71681S100 IDT 
IOU1682L100tlDT 
IDT71682L100 IDT 
IDni682S10etlDT 
IDni682S100 IDT 

(3993) 



50nsF 

NMOS 

TS 

20 

5 

IMS1421-SO Inmos 

(3978) 








(3993) 

(3993) 

(3993) 



55nsF 

CMOS 

TS 

20 

1 

HM6168-55 Hitachi 
HM610«i-5S Hitachi 
IDT6168L55 flOT 
IDT6168LS IDT 
I0T6168S55 flOT 

(3972) 

(3972) 

(3993) 

(3993) 

25 







90 







IDT6168^ IDT 





NM(^ 

TS 

20 


IM81426-1DL 

hHwa (561.397^ 

95 





24 


IDni681LS5tlOT 
IDni681L55 IDT 
inniosissstiDT 

IDT71681S55 IDT 

(3993) 











4096x8 

200 nsF 

NMOS 

- 

28 

5 

8148 

Intel 








■ 

(3993) 

30 

8192x8 

85nsF 

CMOS 

TS 

28 

5 

IDnM884-85 

I0T8MM4-85 

IDT 

IDT 

(4000) 

(4000) 







1 

IDT71682L55t IDT 
IOT71682L55 IDT 

iDni682S55tiOT 

IDT71682S55 IDT 

(3993) 

35 


100 nsF 

CMOS 

TS 

28 

■ 

HM6264-10 

TC5564 

TC5564L 

TC5565 

HRacM 

Toshiba 

Toshiba 

Toshiba 

(3973) 

100 



IQ 

TS 

20 

5 

AM2168-55 AMO 

(3920) 








TC5565L 

Toshiba 









AM2168-55MfAM0 
AM216S-55 AMD 
AM2160-5SMtAM0 
mS1420-5S hnaa 
IMS1420-SSMtliMl 

(3920) 

(3K0) 

(3920) 

(501,3978) 

(501,3978) 

40 


120 nsF 

CMOS 

TS 

28 

1 

iiM6264-12 Hitachi 
IBT7H864-120 IDT 
IBnM884-t20CtlDT 
IDTHn64-120 IDT 
MTnH84-120CtlDT 

(3973) 

(4000) 

(4000) 

(4000) 

(400(q 

105 







dfZIDO-d SfWraK 

SY216fr-3 SfMrtik (4210) 



150 nsF 

CMOS 

TS 

28 


HM65642 

^ Harris 

(3973) 

(4000) 

(4000) 

(4000) 

(4000) 

110 

115 


70nsF 

CMOS 

TS 

20 

5 

IIM6168-70 Hitachi 
iiM8168H-70 Hitachi 
I0T6168L70 flDT 

IDT6168L70 IDT 
I0T6168S70 tiOT 
IDT6168S70 IDT 

(3972) 

(3972) 

(3993) 

(3993) 

45 






1 

nm«w-ia niiacn 

iBnM884-150 IDT 
IIIT7t884-tS0etlDT 
IIIT8M884-150 IDT 
IITIIS64-1S0CtlDT 

TC5564-1 Toshiba 





24 

5 

IDni681L70tlDT 
IDT71681L70 IDT 
10171681870 tlOT 
IDT71681S70 IDT 
IDT71682L70tlDT 
IDT71682L70 IDT 
IOT71682870tlDT 

(3993) 

50 







TC5565-1 

losniua 

Toshiba 









(3993) 

(3993) 

(3993) 




IIUQS 

TS 

2S 

5 

NMG4a64 

National 









55 


200 nsF 

CMOS 

TS 

28 

5 

IBna864-200 IDT 
IBT7ll86l-288CtlDT 
l8T8a884-200 IDT 
IITHH64-2Q0CtlDT 

(4000) 

(4000) 

(4000) 

(40(W) 

120 







IDT71682S70 IDT 




250 nsF 

NMOS 

TS 

28 

5 

2186-25 

Intel 





NMOS 

TS 



AM2168-70 AMO 
AM2168-70MtAM0 
AM2169-70 AMD 
AM2100-70MtMn 

MB8168-70 Fujitsu 
MB8168-70Wt Fujitsu 
IMS1420-70L laaios 
Hni420-70MtlMMl 









20 

■ 

(3920) 

(3920) 

(3920) 

(3020) 

60 


260 nsF* 

CMOS 

TS 

40 

5 

NS6S64RN 

(HhiIs 

(4696) 







■ 


300 nsF 

NMOS 

TS 

28 

5 

2186-30 

2187A-30 

Intel 

Intel 


125 






1 

(501.3978) 

(501.3978) 
(Continued) 

65 


350 nsF 

NMOS 

TS 

28 

■ 

21M-35 

2187-35 

2187A-25 

Intel 

Intel 

Intel 

(Continued) 



t Military Temperature Range (-55° to 125‘'C) ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range nsR— Nanoseconds at Room Temperature 
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Master Selection Guide 


1C MASTER 

MEMORY-RAMs (Confd) 



Access 



Supply 



Organi- 

Time 


No. 

Voltage, 



zation 

(Max) 

Type 

Output Pins 

V Device 

Source 

Line 


Static 


400 nsF CMOS Module 

TS 40 


450 nsF CMOS Module 

TS 40 


16384x1 15nsF ECL 


25nsF ECL OE 20 


35 nsF ECL OE 20 


NMOS TS 20 


45 nsF CMOS TS 20 5 


NMOS TS 20 


55nsF CMOS TS 20 5 


NMOS TS 20 




(Cont'd) 

HMS-6564-2 t Harris 

(3968) 

HM5-6S64-9 

Harris 

(3968) 

HM5-6564-S 

Harris 

(3968) 

MB81256-10 

Fujitsu 


MBM100480-1S 

Fujitsu 


MBM10480-15 

Fujitsu 


MBM 100480 

Fujitsu 


HM100480 

Hitachi 


MBM 10480 

Fujitsu 


HM 10480 

Hitachi 


F100480 

Fairchild 


F10480 

Fairchild 


AM2167-3S 

AMD 

(3915) 

IMS1400-35 

iians 

(3977) 

NCM2167H-3S 

Mstsrala 



(4046.4053) 

HM6167-45 

Hitachi 


IDT6167L45 

IDT 

(3988) 

IDT6167S45 

IDT 

(3988) 

AM2167-45 

AMD 

(3915) 

AM2167-45MtAM0 

(3915) 

MB8167A-45 

Fujitsu 


IMS1400-45 

ISBOS 

(3977) 

in2167-45 

•TT 


MCM2187H-45 

Mstacsia 



(4046.4053) 

HM6167-55 

Hitachi 


TDT6167L5S 

IDT 

(3988) 

;!BT7M464-5S 

1ST 

(3988) 

IDT6167S55 flOT 

(3988) 

IOT6167S55 

IDT 


AM2167-5S 

AMD 

(3915) 

[AM2167-55MtAMD 

(3915) 

MB8167A-55 

Fujitsu 


IMS1400-55 

taMS 

(3977) 

IMS1400-55MtlWMS 

(501) 

in2167-55 

in 


mPD2167 

NEC 

(4086) 

(1P02167-3 

NEC 

(4086) 

8V2167-3 

SyaorM 

1 (4210) 



Access 




Supply 



Organi- 

Time 



No. 

Voltage, 



ration 

(Max) 

Type 

Output Pins 

V 

Device Source 


16384x1 

85nsF 

CMOS 

TS 




(Cont’d) 





22 

5 

IDT7M464-85 IDT 

(4004) 







IDT7IM64-B5CtlDT 

(4004) 



NMOS 

TS 

20 

5 

MBM8167A-85W 








t Fujitsu 



100 nsF 

CMOS 

TS 

20 

■ 

HM6 167-8 Hitachi 

HM6167L-8 Hitachi 

I0T6167S100 IDT 

(3988) 





22 

5 

liniM64-100CtlDT 

(4004) 





24 

5 

IDT6167L100tlDT 

IDT6167L100 IDT 

(3088) 



NMOS 

TS 

20 

5 

IMS1400-t0L laaios 

(3977) 


150 nsF 


16384x4 350 nsF 


NMOS TS 16 


CMOS TS 40 


CMOS TS 40 


CMOS TS 48 
CMOS Module 

TS 48 

CMOS Module 

TS 48 


CMOS TS 48 


CMOS Module 

TS 48 




32768x8 150 nsF CMOS TS 48 


CMOS TS 48 


HM6167 

I0T6167L70 

IDT6167S70 

Hitachi 

IDT 

IDT 

(3988) 

(3988) 

AM2167-70 

AMD 

(3915) 

AM2167-70MtAMD 

(3915) 

MB8167A-70 

Fujitsu 


MB8167A-70W 

Fujitsu 


IMS1400-7ft 

Imms 

(501) 

IM81400-70MtlaaMs 

(3977) 

IM81400L 

lUMS 

(3977) 

in2167-70 

in 


/(PD2167-2 

NEC 

(4086) 

SY2167 

SyMlak 

(4210) 

SYM2167 

tSyaartak 

(535) 


65536x1 TOnsF 
100 nsF 


85 nsF CMOS TS 20 


HM6167-6 Hitachi 
HM6167L-6 Hitachi 

IDT6167L85 t'DT 
IDT6167L85 IDT 
I0T6167S85 flBT 

IDT6167S85 IDT 


(398S) 

(3988) 

(Continued) 


-5,12 AN9016F 


HMS-6564-2 t Harris 
HM5-6564-9 Harris 


HM5-6564-5 Harris 


HM92560-8 t Harris 

HM92580-2 f Harris 
HII92580-9 Harris 

HM92580-5 Harris 
HM92570-2 t Harris 
HII92S70-8 t Harris 

HII92570-9 Harris 

HM92560-2 f Harris 
HM92560-8 f Harris 
HM92560-9 Harris 
HM92570-2 t Harris 
HM92570-S t Harris 
HM92570-9 Harris 


CMOS TS 48 


CMOS TS 48 


CMOS TS 22 
CMOS TS 22 


NMOS TS 16 


CMOS TS 22 


NMOS TS 16 


CMOS TS 22 


NMOS TS 16 


NMOS TS 16 


AM9084-10 AMD 


HM92570-5 

t Harris 

HM92560-8 

t Harris 

HM92S60-9 

Harris 

HM92S70-2 

t Harris 

HM92560-5 

Harris 

HM92570-8 

t Harris 

HM92570-9 

Harris 

HM92560-2 

t Harris 

HM92560-8 

t Harris 

HM92560-9 

Harris 

HM92S70-2 

t Harris 

HM92570-8 

t Harris 

HM92S70-9 

Harris 


(3968) 

(3968) 

(3968) 

(3988) 85 

(3968) 

(3968) 


(3968) 95 

(3968) 

(3968) 

(3968) 

(3968) 

100 


(3919) 1 105 




AM9064-15 tAMD 

in4i64-i5 in 


in4i64-20 in 


t Military Temperature Range (-55° to 125°C) 


* Typical Value 
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paga aotad. 
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MASTER SELECTION GUIDE 


MEMORY-ROMs 


Organi- 

zation 

Access 

Time 

(Max) 

Type 

No. 

Output Pins 

Supply 

Voltage, 

V 

Device 

Source 


Line 

Organi- 

zation 

Access 

Time 

(Max) 

Type 

No. 

Output Pins 

Supply 

voltage, 

V 

Device 

Source 


Line 

32x8 

45nsR 

TTL 

OC 

16 

5 

SN7488A 

Tl 


■ 

1024x8 

450 nsF 

NMOS 

TS 

24 

5 



(Cont’d) 


256x4 

1.8 

CMOS 


16 

3-15 

HD14524B 

MCM14524A 

IICM14524C 

Hitachi 

t Motorola 
Motorola 

(4048) 

(4048) 

1 







SIRJ270845 tTI 
SIUZ7L08-45tTI 
TMS2708-45 Tl 
TMS27L08-45 Tl 

(4234) 

(4234) 

65 


60nsF 

TTL 

OC 

16 

5 

SN74187 

Tl 


1 
















±5,12 

AM8308 

mPD2308A 

AMD 

NEC 



256x8 

70nsF 

TTL 

OC 

TS 

20 

20 

5 

SN74S271 

SN74S371 

Tl 

Tl 








(4096) 





5 




500 nsF 

NMOS 



5 





512x4 

70nsF 

Ttl 

OC 

TS 

16 

16 

. 

SN74S270 

SN74S370 

Tl 

Tl 







miduiii 



5 

5 




850 ns * 

CMOS 

TS 

24 

5 

CDP1833C 

CDP1834C 

tRCA 

tRCA 

til 

70 

512x8 

70nsF 

90 nsF 

NMOS 

NMOS 

TS 

TS 

24 

24 


82HM141C 

82HM141M 

Intersil 
t Intersil 


10 








5 

5 




NMOS 

TS 

24 

5 

HCMP1833C Hughes 

HCMP1834C Hughes 

HMMP1833C t Hughes 

HMMP1834C t Hughes 



500 nsF 

CMOS 

TS 

24 

10 

HCMP1831 

HCMP1832 

Hughes 

Hughes 









75 







HMMP1831 

HMMP1832 

CDP1831 

CDP1832 

t Hughes 
t Hughes 

tRCA 

tRCA 

(1593) 

(1593) 

15 

1024x9 

100 nsF 

HL 

OC 

TS 

24 

24 

5 

5 

6260-1 

6261-1 

MMI 

MMI 











150 nsF 

TTl 

OC 

TS 

24 

24 

5 

5260- 1 

5261- 1 

tMMI 

tMMI 




700 nsF 

PMOS 

TS 

24 

-12.5 

3514 

Fairchild 






5 






1024x10 

100 nsF 

TTL 

OC 

TS 

24 

24 


6255- 1 

6256- 1 

MMI 

MMI 




1000 nsF 

CMOS 

TS 

24 

5 

HCMP1831C Hughes 
HCMP1832C Hughes 
HMMP1831C t Hughes 
HMMP1832C t Hughes 

CDP1831C tHCA 



5 


80 




20 


150 TisF 

TTl 

OG 

TS 

24 

24 

5 

5 

5255- 1 

5256- 1 

tMMI 

tMMI 









(1593) 





m 

11 

10 

5 

IM6312AI 

IM6312AM 

Intersil 
t Intersil 


85 







CDP183ZC 

tRCA 

IB 



510 nsF 

CMOS 

TS 

18 

5 

IM6312-1I 

Intersil 






II 

24 

5 

82HM137C 

Intersil 


25 


560 nsF 

CMOS 

TS 

18 

5 

tM6312-1M 

t Intersil 






13 

24 

5 

82HM137M 

t Intersil 




640 nsF 

CMOS 

TS 

18 

s 

IM6312I 

Intersil 



1024x8 

35nsF 

NMOS 

TS 

24 

n 

SY3308R 

Syoartok 

(4211) 




IM6312M 

t Intersil 




45nsF 

TTl 

TS 

22 


MB7130E 

MB7130H 

Fujitsu 

Fujitsu 



1152x9 

125 nsF 

TTl 

OC 

24 

5 

6290 

6291 

MMI 

MMI 


90 


55nsF 

TTL 

OC 

TS 

24 

24 

5 

5 

6280-2 

6281-2 

MMI 

MMI 


30 

2048x4 

60nsF 

NMOS 

TS 

24 

5 

72HM185C 

82HM185M 

Intersil 
t Intersil 




70nsF 

HMOS 

NMOS 

TS 

TS 

24 

24 

5 

5 

82HM181C 

SY3308 

Intersil 

Syoartok 

(4211) 


2048x8 

35nsF 

NMOS 

NMOS 

- 

16 

24 

5 

5 

SPR-16 

SY33168 

Gl 

Syaertok 

(4211) 

95 


75nsF 

TTL 

OC 

24 

5 

5280-2 

tMMI 




45nsF 

m 

TS 

22 

5 

MB7136H 

Fujitsu 






TS 

24 

5 

5281-2 

tMMI 


35 


55nsF 

TTl 

TS- 

22 

24 

5 

MB7136E Fujitsu 

MB7138E-W t Fujitsu 



80nsF 

HL 

OC 

24 

5 

6280-1 

MMI 




5 








6282-1 

MMI 




80nsF 

NMOS 

TS 

24 

5 

82HM191C 

SYM3316 

SYM3316A 

Intersil 

tMMI 

MMI 






TS 

24 

5 

6281-1 

6283-1 


■ 





100 


90nsF 

HMOS 

HL 

TS 

OC 

TS 

24 

24 

24 

5 

5 

5 

82HM181M 

DM75S29 

DM75S28 

t Intersil 
t National 
t National 


40 







SY2316A 

SY3316 

SY3316A 

Syiortok 

Syoartok 

Syoartok 

(4211) 

(4211) 

(4211) 



175 nsF 

m 

OC 

24 

5 

5280-1 

5282-1 

t MMI 
tMMI 




100 nsF 

NMOS 

TS 

24 

5 

82HM191M 

SYM3316 

t Intersil 

tSyoortok 

(535) 

105 




TS 

24 

5 




45 







SYM3316A 

tSynartok 

(535) 






m 


110 nsF 

NMOS 

TS 

24 

5 

S88116 

AMI 




250 nsF 

NMOS 

TS 

24 

■ 

F68B308 

MCM68B308 

MCM68B30A 

Fairchild 

Motorola 

Motorola 





nL 

OC 

TS 

24 

24 

5 

5 

6275- 1 

6276- 1 

MMI 

MMI 


110 






■ 




120 nsF 

TTL 

OC 

TS 

24 

5 

5275-1 

tMMI 




350 ns* 

CMOS 

TS 

24 

10 

HCMP1833 

HCMP1834 

HMMP1833 

HMMP1834 

Hughes 
Hughes 
t Hughes 
t Hughes 

tRCA 


50 




24 

5 

5276-1 

t MMI 






150 ns* 

PL 

OC/HL 

24 

5 

SBP9818C 

SBP9818M 

Tl 

tTI 









CDP1833 

(1593) 



200 nsF 

NMOS 

TS 

24 

5 

SY2318R-2 

SyoorM 

(4211) 

115 







CDP1834 

tRCA 

(1593) 

55 


250 nsF 

CiliKIS 

TS 

24 

5 

23SC16A 

Si4»rtex 




350 nsF 

NMOS 

TS 

24 

5 

MCM68A30A 

Motorola 





NMOS 

TS 

24 

5 

F35316-25 

2616A-25 

FaIrchIU 

Signetics 

(1464) 








/ZPD2308A-35 NEC 
«IU2708-3S tTI 

(4096) 

(4234) 



300 nsF 

CMOS 

TS 

24 

5 

MD23SC16 

CDP1835C 

Mitel 

tKA 

(1593) 

120 







TMS2708-35 

Tl 





HMOS 

TS 

24 

5 

IM7332C 

Intersil 








±5,12 

MCM68A308 

MCM68A308P7 

Motorola 

Motorola 


60 



NMOS 

TS 

24 

5 

F35316-30 

G2316B-3 

FairoMM 

GTEMicro 

(1464) 



450 nsF 

NMOS 

TS 

24 

5 

AIP02308A-45 IKC (4096) 

(Continued) 








2616-30 

SY2316B-3 

Signetics 

SyoorM (4211) 

(Continued) 

125 


t Military Temperature Range ( - 55° to 125°C) ns*— Nanoseconds Typical nsF— Nanoseconds over Full Temperature Range nsR— Nanoseconds at Room Tmnperabire 

OC— Op«i Collector TS— Three-State OE— Open Emitter 
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Master Selection Guide 


1C MASTER 


MEMORY-ROMs (Cont’d) 


Acc«ss 

Organi- Tiim 

zatiofl (Max) 


Supply 

No. Voltage. ' 
Output Pins V Device 


2048x8 

350 ns* 

CMOS 

TS 

24 

5 

iM6316l 

Intersil 

(Cont'd) 







IM6316M 

t Intersil 




l*L 

OC/HL 









24 

5 

SBP8316C 

Tl 








SBP8316M 

tTI 



350 nsF 

CMOS 

TS 

24 

5 

23MC16A 

t Supertex 








23SC16A-3 

Supertex 




NMOS 

TS 

24 

5 

AM8316EC 

AMD 








AM9218C 

AMD 








F3516-35 

Fairchild 








F66316 

FaIrMiM 

(1464) 







R03-9316C 

Gi 








MK34000-3 

Mostek 








MCM68A316A 

Meterela 

(4046) 







■CH6BA316E 

Meterela 

(4048) 







MCM68A31KP91Motorola 








MP02316E-3S NEC 

(4096) 







mP02316E-S 

NEC 

(4096) 







2616-35 

Signetics 








SIU2516-35 tn 

(4232) 







TM82516-35 

n (543.4232) 


430 nsF 

CMOS 

- 

18 

5 

11016551643 

Meters 

(4048) 


450 nsF 

NMOS 

TS 

24 

5 

AM8316EB 

AMD 








AM9217BC 

AMD 








AM9217BM 

tAMD 








AM9218BC 

AMD 








AM9218BM 

tAMD 








S68A316 

AMI 








S68B316 

AMI 








F3516-45 

Fairchild 








R03-93168 

GI 








G2316B-4 

GTEMicro 








MK34000-84 fMostek 








MM52116 

National 








MPD23I6E 

NEC 

(4098) 







ztPD2316E-45 NEC 

(4098) 







R2316B 

Rockwell 








R2316E 

Rockwell 








M2316 

SGS 








2616-45 

Signetics 








SY2316B 

Sytertek 

(4211) 







SMJ2516-45 tTI 

(4232) 







TIIS2516-45 

Tl (543.4232) 







TMM331A 

Toshiba 








TMM334 

Toshiba 








TSU»16E 

Toshiba 



550 nsF 

CMOS 

— 

18 

5 

IICM5516-S5 

■siarela 

(4048) 




TS 

18 

4.5-5.5 

C0P65516 

ICA 

(1593) 





24 

5 

CM 1600 

Supertex 




NMOS 

TS 

24 

5 

AM9217AC 

AMD 








AM9217AM 

tAMD 



800 nsF 

CMOS 

TS 

24 

5 

CM1600-2 

Supertex 








MM1600 

t Supertex 


2048x10 

500 nsF 

NMOS 

TS 

40 

5 

R03-9502 

GI 


4096x4 

4SnsF 

m 

TS 

20 

5 

MB7134H 

Fujitsu 



55nsF 

TTL 

TS 

20 

5 

M87134E 

Fujitsu 


4096x8 

65nsF 

TTL 

TS 

24 

5 

IMB7142E-W t Fujitsu 



115 nsF 

NMOS 

TS 

24 

5 

S68132 

AMI 



150 nsF 

CMOS 

TS 

24 

5 

SCM23C32-3 

SCM23C33-3 

SSS 

SSS 



200 nsF 

CMOS 

TS 

24 

5 

SCM23C32-4 

SSS 








SCM23C33-4 

SSS 




NMOS 

TS 

24 

5 

R094320 

GI 








R09433D 

GI 








2332-20 

Signetics 








2632A-20 

Signetics 







i 


(Continued) 


Access 

Organi- Time 

Line zatian (Max) 


Supply 
No. Voltage, 

Output Pins V 


4096x8 200 nsF NMOS- TS 24 


250 nsF CMOS TS 24 


(Cont'd) 

Sy2332-Z SfiMlrt (4211) 

Sr2333-2 SpprM (4211) 

SVM2332-3 tSyawM (535) 


23SC32A 

S 

23SC33A 

S 


NMOS TS 24 5 


300 nsF CMOS TS 24 



350 nsF CMOS TS 24 4-6.5 


450nsF CMOS TS 24 5 


NMOS TS 24 5 


t Military Tempwature Range ( - 55° to 125°C) 


3784 


* Typical Value 

BeM tact Mlcalet eMItienl iita It prtvMtd et tie pege Mtt4. 


2332-25 Signetics 
2632A-25 Signetics 
UM2333-25 Universal 
883/23C32M fSSS 75 

883/23C33M t SSS 
SCM23C32 SSS 
SCM23C32M f SSS 
SCM23C33 SSS 

SCM23C33M f SSS 80 

AM9232C AMD 

AM9233C AMD 

F3532-30 FilrdlM (1465) 

F3533-30 FilrcMM (1465) 

IM7332 Intersil 85 

«PD2332A-30 NEC (4100) 

/1P02332B-30 NEC (4100) 

R2332-3 Rockwell 

2332-30 Signetics 

2632A-30 Signetics 90 

2632AE-30 f Signetics 

SY2332-3 Sytertek (4211) 

SY2333-3 ^fterttk (4211) 

SIU2532-30 tTI (4231) 

TIIS2S32-30 T1 (543.4231) 95 
T1IS2732il-30 Tl (4230) 

TIIS4732-30 Tl (4226) 

VT2332A Vn (4249) 

VT2333A Vn (4240) 

C0ilS332 MM (1593) 100 

eBM5333 BCA (1593) 

23MC32A t Supertex 
23MC33A t Supertex 
23SC32A-3 Supertex 
23SC33A-3 Supertex 105 



S2333 

AM 

(3932) 

S68A332 

AMI 


F3532-35 

FtlrcMM 

(1465) 

F3S33-35 

FtircMM 

(1465) 

F68A332 

Fairchild 


G2332-3 

GTEMicro 


IICM68A332 

MeterMt 

(4048) 

MCM68A332P2 

Motorola 


MPD2332A-1 

NEC 

(4100) 

iuPD2332A-35 

NEC 

(4100) 

MPD23328-1 

NEC 

(4100) 

IPD2332B-35 

NEC 

(4100) 

2632A-35 

Signetics 


2632AM-35 t Signetics 


8MJ2532-35 fTI 

(4231) 

TM82532-35 

Tl (543.4231) 

TIIS2732A-35 

Tl 

(4230) 

TIIS4732-35 

Tl 

(4226) 

TMM2332 

Toshiba 


TC5332 

Toshiba 


TC5333 

Toshiba 


TC5334 

Toshiba 


TC5335 

Toshiba 



AM9232BC AMD 


(Continued) 
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MASTER SELECTION GUIDE 


MEMORY-ROMs (Confd) 


Access 

Organi- Time 

zatkM (Max) 


Supply 
No. Voltage, 
Output Pins V 



SOOnsF NMOS TS 24 


SOOm^ atOS TS 24 


SOOnsF CMOS TS 24 


CMOS TS 24 


4096x10 

SOOnsF 

NMOS 

TS 

28 


350 nsF 

NMOS 

TS 

28 

8000x8 

350 nsF 

NMOS 

TS 

28 


450 nsF 

NMOS 

TS 

28 

8192x4x2 

450 nsF 

NMOS 

TS 

24 

8192x8 

120 nsF 

NMOS 

TS 

24 


150 nsF 

CMOS 

TS 

24 


200 nsF 

CMOS 

TS 

24 



NMOS 

TS 

24 



Device 

Source 




(Cont’d) 

AM9232BM 

tAMD 


AM9233BC 

AMO 


AM9233BM 

tAMD 


S68332 

AMI 


F3532-4S 

FaIrchM 

(1465) 

F3533-4S 

FaireklM 

(1465) 

R09433C 

Gl 


R09432B 

Gl 


R09433B 

Gl 


G2332-4 

GTEMicro 


MM52132 

National 


mPD2332 

NEC 

(4100) 

(xPD2332A 

NEC 

(4100) 

MPD2332A-45 NEC 

(4100) 

MPD2332B 

NEC 

(4100) 

/tP02332B-4S NEC 

(4100) 

R2332 

Rockwell 


2332-45 

Signetics 


2632A-45 

Signetics 


26^AM-45 

+ Rinnetics 


R0M4732 

SMC 


Sy2332 

Syeertek 

(4211) 

SY2333 

Syiertek 

(4211) 

SYH2332 

tSyiertsk 

(535) 

SYM2333 

t Syiertek 

(535) 

SMJ2532-4S tTI 

(4231) 

TIIS2S32-45 

Tl (543.4231) 

TIIS2732A-45 Tl 

(4230) 

TIIS4732 

H 

(4226) 

TIB4732-45 

n 

(4226) 

TMM333 

Toshiba 


TSU333-2 

Toshiba 


VT^2 

m 

(4249) 

VT2333 

VTI 



FalrchlM 

(1465) 

CBP1837C 


(1593) 

CM3200-2 

Supertax 


MM3200 

fSupertex 


CM3200-3 

Supertex 


S9508A 

AMI 


R09508 

Gl 


AM9240-35 

AMP 


TMS2S64-35 

Tl 

(4229) 

SMJ2564-4S fTI 

(4229) 

TMS2584-45 

Tl 

(4229) 

2364B 

SGS 


26S64 

SGS 


M2362 

SGS 


S68164 

AMI 


SCM23C64-3 

SSS 


SCM23C64-4 

sss 


AM9265-20 

AMO 

(3923) 

R09464AD 

Gl 


R09464D 

Gl 


IICII68364 

■etariia 



(4048,4054) 

R2364A2 

Rockwell 


2864-20 

Slfiaiics 

(4198) 

2664A-20 

Signetics 


TMM2366 

Toshiba 


AM9264-20 

AMD 

(3K2) 

XLS2366 

EXEL 


R09864AD 

Gl 


R098640 

Gl 



(Continued) 


Organi- Time 

Line zation (Max) 


Supply 
No. Voltage, 

Output Pins V 



250 nsF CMOS 


28 4-6 




t Military Temperature Range ( - 55° to 125° 
OC— Open Collector 

«IC MASTER 1984 


ns*— Nanoseconds Typical 


NMOS TS 24 


nsF— Nanoseconds over Full Temperature Range 
TS— Three-State 


Device 

Source 




(Cont’d) 

MPD2364E 

NEC (4102,4104) 

IPD2364E-20 

NEC 

(4102) 

R2364B2 

Rockwell 


2364-20 

Sioieties 

(4196) 

SY6365 

Syiirtsk 

(4211) 

TMS2764H-20 

Tl 

(4228) 

TMM2365 

Toshiba 


VT236SB 

VTI 

(4251) 

VT2366B 

vn 

(4251) 

CDM5364 

RCA 

(1593) 

MP2364-25 

MicroPwr 


MP2365-25 

MicroPwr 


TC5364 

Toshiba 


TC5365 

Toshiba 


TC5366 

Toshiba 


VT23C64 

VTI 


CDM5365 

RCA 




F3564.P5 

MK36000-4 

MKB36000-83t 

MKB37000-84t 

IKII68364-2S 


FalreUM (1465) 
Mostek 
Mostek 
Mostek 

Meteroli 

(4048.4054) 

Moterela 

(4048.4054) 
Mstoreli 

(4048.4054) 




MCM68B364 

Motorola 


R2364A25 

Rockwell 


M36000 

SGS 


2664-25 

Signetics 


2664A-25 

Signetics 


R0M36000 

SMC 


SY2364A 

SyiarM 

(4211) 

VT2364B 

vn 

(4250) 

AM9265D 

AMD 

(3923) 

S2364B 

AMI 

(3934) 

F3565-25 

FaireklM 

(1465) 

MK37000-4 

Mostek 


MK37000-5 

Mostek 


MCM68369-25 

Motorefai 

(4055) 

MCM68370-2S 

Metenli 

(4(»5) 

IPD2364E-25 

NEC 

(4102) 

R2364B25 

Rockwell 


2364-25 

Signetics 


TMS2764H-2S 

n 

(4228) 

TMM2364 

Toshiba 


F3566-25 

FakrcbM 

(1466) 

F3568-2S 

FaireklM 

(1466) 

F3569-2S 

FaireklM 

(1466) 

F3570-25 

FaireklM 

(1487) 

nocM on 

«9l)^IIOiyV9 

HCMP23C64C 

Hughes 


883/23C64M fSSS 


SCM23C64M fSSS 


SCM23C65 

SSS 


23SC65 

Supertex 


23SC65A 

Supertex 


G5364-3 

GTEMicro 


G5365-3 

GTEMicro 


SCM23C64 

SSS 


23SC64 

Supertex 


23SC64A 

Supertex 


AM9264C 

AMD 

(3922) 


(Continued) 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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Master Selection Guide 


iC MASTER 

MEMORY-ROMs (Confd) 


Access 

Organi- Tune 

zatlon (Max) 


Stwty 
No. Voltage, 
Output Pins V 



350nsF CMOS TS 24 5 


> 

QC 

o 

LU 



m TS 24 5 

28 5 



Device 

Source 


S4264 

AMI 

(Cont'd) 

XLS2364 

EXEL 


R09464AC 

Gl 


R09464C 

Gl 


2364-3 

GTEMicro 


MK36000-5 

Mostek 


MKB36000-84t Mustek 


MKB37000-85t Mostek 


MCII68364-30 

Meterela 



(4048.4054) 

mPD2364-30 

NEC 

(4102) 

R2364A3 

Rockwell 


2664A-30 

Signetics 


2664AE-30 

t Signetics 


SY2364-3 

Syiartsk 

(4211) 

SYZ364A-3 

Syeertsk 

(4211) 

SYMZ364-3 

tSyaertek 

(535) 

SYMZ364A-3 tSyisrtak 

(535) 

TMS4764-30 

Tl 

(4225) 

VTZ364A 

vn 

cmDii 

AM9Z65C 

AMD 

(3923) 

XLS2365 

EXEL 


R09864AC 

Gl 


R09864C 

Gl 


R2364B3 

Rockwell 

1 

SYZ365-3 

SynrM 

(4211) 

8YZ365A-3 

SynrtMt 

(4211) 

SYMZ365-3 

tSyiartek 

(535) 

SYMZ365A-3 tSynrtik 

(535) 

TIISZ764II-3(I 

Tl 

(4228) 

VTZ365A 

vn 

(4251) 

VTZ366A 

vn 

(4251) 

HN61365 

Hitachi 


HN61366 

Hitachi 


MP2364-35 

MicroPwr 


MP2365-35 

MicrcPwr 


SMM2364 

SMOS 


HN61364 

Hitachi 


SMM2365 

SMOS 


S68A364 

AMI 

(3933) 

F3564-3S 

FaircMM 

(1465) 

F3585-35 

FaIrchlW 

(1465) 

2364-4 

GTEMicro 


IM7364C 

Intersil 


■CM68365-3S 

Meterela 



(4048.4054) 

Ka68366-3S 

Meterela 



(4048.4054) 

MCM68A364 

Motorola 


MCM68A364P3 

Motorola 


MPD2364-3S 

NEC 

(4102) 

TIIS4764-35 

n 

Em 

S2364A 

AMI 

(3934) 

MCM68369-3S 

Meterela 

(4055) 

IICH6B370-3S 

Meterela 

(4055) 

2364-35 

Signetics 


2664AM-35 

t Signetics 


F3566-35 

FalrcMU 

(1466) 

F3568-35 

FaircMM 

(1466) 

F3569-35 

FaircMM 

(1466) 

F3570-35 

FaircMM 

(1467) 

23MC65 

Supertex 


23MC65A 

Supertex 


23SC65-3 

Supertex 


23SC65A-3 

Supertex 


23MC64 

t Supertex 


23MC64A 

t Supertex 


23SC64-3 

Supertex 


23SC64A-3 

Supertex 



(Continued) | 


Access 

Organ!- Time 

Line zatkm (Max) 


Supply 
No. Voltage. 
Output Pins V 




Device 

Source 




(Cont’d) 

MP2364-45 

MicroPwr 


MP2364C 

MicroPwr 


MP2365-45 

MicroPwr 


G5364-4 

GTEMicro 


G5365-4 

GTEMicro 


AM9264B 

AMD 

(3922) 

XLS2364-450 

EXEL 


R09464AB 

Gl 


R09464B 

Gl 


MCM68367-4S 

Moteroli 

(4054) 

MCM68368-4S 

Meterela 

(4054) 

MM52164 

National 


2664A-45 

Signetics 


2664AM-45 

t Signetics 


SY2364 

Syeartrt 

(4211) 

SYM2364 

tSyeerM 

(535) 

SYMZ364A 

tSyaertek 

(535) 

TMS4764 

n 

(4225) 

TMS4764-45 

n 

(4225) 

VT2364 

vn 

Em 

AM9Z658 

AMD 

(3923) 

XLS2365-450 

EXEL 


XLS2366-450 

EXEL 


R09864AB 

Gl , 


R09864B 

Gl 


mPD2364-4S 

NEC 

(4102) 

2364-45 

Signetics 


SYZ365 

SyaartMc 

(4211) 

SY2365A 

Syaertek 

(4211) 

SVM2365 

tSjpurtak 

(535) 

SYMZ365A 

tSyaertMi 

(535) 

TMS2764IM5 

n 

(4228) 

VT2365 

vn 

(4251) 

VT2366 

vn 

Em 

MP2364LP1 

MicroPwr 


MP2365LP1 

MicroPwr 


CM6400 

Supertex 


CM6400-3 

Supertex 


CM6400A-3 

Supertex 


MM6400 

t Supertex 


MM6400A 

t Supertex 


MCM68380 

Motorola 


AM9280-35 

AMO 


VT23121 

VTI 


SPR-128 

Gl 


S36306 

AMI 


MCH63128-1S 

Mataraia 



(4048.4055.4056) 

MCM63128-20 

Meterela 



(4048.4055.4056) 

R09128D 

Gl 


AM92128-20 

AMO 

(3924) 

23128-20 

Slgietlca 

(4200) 

SY23128-2 

Syaertek 

(4211) 

SYZ31Z8A-2 

Syaertek 

(4211) 

SY23130-2 

Syaertek 

(4211) 

SYZ3130A-Z 

Syaertek 

(4211) 

nB271Z8-20 

n 

(4227) 

TMM23128 

Toshiba 


TMM27128-20 

Toshiba 


VT231Z8A 

vn 

(4252) 

VT231Z9A 

vn 

Em 

HN613128 

Hitachi 



(Continued) 


t Military Temperature Range (-55° to 125°C) 
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MASTER SELECTION GUIDE 


MEMORY-ROMs (Cont’d) 


Access 

Organ!- Time 

nation (Max) 


Supply 
No. Voltage, 

Output Pins V Device 


16384x8 250 nsF CMOS TS 28 5 


NMOS TS 28 


aOOnsF NMOS - 28 5 

TS 28 5 


350 nsF NMOS TS 28 


2000nsF 

CMOS TS 28 5 


SOOOnsF 

CMOS TS 52 5 


6500 nsF 

CMOS TS 28 5 


32768x4 6500 nsF 

CM(S TS 28 5 


32768x8 150nsF CMOS TS 28 

NMOS TS 28 5 


Access 

Organ!- Time 

Line zation (Max) 


Supply 
No. Voltage, 
Output PLns V 




2SOnsF CMOS TS 28 4-6 

5 


t Military Temperature Range ( - 55° to 125°C) 
OC— Open Collector 

® 1C MASTER 1984 




(Cont’d) 

MP23128-25 

MicroPwr 


C0MS3128 

RCA 

(1593) 

SCM23C128 

SSS 


111192128-25 

AMO 



8231288 

AMI 

(3935) 

mP023128 

NEC 

(4106) 

23128-25 

SlfMtles 

(4202) 

TIIS27128-25 

Tl 

(4227) 

TMS47128-2S 

n 

(4224) 

TMM27128-25 

Toshiba 


VT23128 

vn 

(4252) 

VT23129 

vn 

mm 

R09160 

Gl 


AII92128-30 

AMD 

(3024) 


R09128C 

Gl 


23128-30 

SigeeUcs 

(4202) 

8Y23128-3 t 

Syeertak 

(4211) 

8Y23128A-3 tSyMrtek 

(4211) 

8Y23130-3 tSyMlek 

(4211) 

SY2313(M-3 tSymtek 

(4211) 

SYM23128-3 tSyMrM 

(535) 

SYM23128A-3tSyMrtsk 

(535) 

TMS27128-30 

Tl 

(4227) 

8231 28A 

AMI 

(3935) 

S3630A 

AMI 


TMS47128-35 

Tl 

(4224) 

|ilM02128-45 tMU 

(3924) 

«M9212tt 

AM 

(3924) 

R09128B 

Gi 


3212845 

Signetics 


8Y23128A t8yMrM( 

(4211) 

8Y23130 tSyMrtek 

(4211) 

SY2313IM t^Mrtek 

(4211) 

SYM23128 tSyierM 

(535) 

SYIi231288 tSyMrtek 

(535) 

TIIS2712845 

Tl 

(4227) 

TIIS471284S 

Tl 

(4224) 

VT23128S 

vn 

(4252) 

VT23129B 

vn 

mm 

CM 1310 

Supertex 


mP073128 

NEC 

(4114) 

HN43128 

Hitachi 


HN43128 

Hitachi 


TMM23256 

Toshiba 


823256C 

AHU 

(3938) 

■CM3258-15 

HMarah 



(4048.4055,4056) | 

Mi92256-20 

AMO 

(3925) 

XLS23»6-2«) 

EXEL 


XLS23257-200 

EXEL 


XLS23256-200 

EXEL 


MK38000-20 

Mostek 


■CM3256-20 

Metareii 



(4048.4055.4056) 

23256A-20 

Signehcs 


SY23256-2 

SyMrtek 

(4211) 

SY232568-2 

SyMrtak 

(4211) 

C0BK3256 

NCA 

(1593) 

XLS23C256 

EXEL 


MB83256 

Fujitsu 


HW13256 

Hitachi 


MP2325-2S 

MicroPwr 



(Continued) 1 




1^768x8 250 nsF CMOS TS 28 


NMOS TS 28 



Device 

Source 




(Cont’d) 

MP2326-25 

MicroPwr 


SCM23C256 

SSS 


8232560 

AMI 

(3936) 

MK38000-25 

Mostek 


MKB380(l0-84t Mostek 


MCM65256 

Motorola 


MCM65256-25 

Motorola 


mP023256 

NEC 

(4108) 

23256A-25 

Signetics 


TMS47256-25 

n 

(4223) 

VT23256 

vn 

(4253) 

VT23257 

vn 

mm 

AMg2256-30 

AMD 

(3925) 

XLS23256-300 

EXEL 


XLS23257-300 

EXEL 


XLS23258-300 

EXEL 


MKB38000-85t Mostek 


23256A-30 

Signetics 


SY23256-3 

Syaartsk 

(421!) 

SY23256A-3 

Syeartek 

(4211) 

SYM23256-3 1 Syeertak 

(535) 

SYM23256A-3t Syeertak 

(535) 


350 nsF NMOS TS 28 


450nsF CMOS TS 28 5 


23256A-35 Signetics 

TMS47256-35 Tl 


MP2325-45 MicroPwr 
MP2326-45 MjcroPwr 
2325 S MOS 

SMM2326 S MOS 



850nsF CMOS TS 28 5 


MI82256-45 

XLS23256-450 

XLS23257-450 

XLS23258-450 

23256A-45 

SY232S6A 

SYM23256A 

TIB472S64S 


MP2325-85 

MP2326-85 


tAMD 

EXEL 

EXEL 

EXEL 

Signetics 

Syeertak 

tSyaertek 

Tl 


MicroPwr 

MicroPwr 


CMOS TS 28 5 


65536x4 3500 nsF 


CMOS TS 28 5 


- CMOS TS 40 5 

300nsF NMOS TS 28 5 


3S0nsF CMOS TS 28 5 

NMOS TS 28 5 


CMOS TS 28 
52 


HN61256 Hitachi 


HN61256 Hitachi 


mPD738000 NEC 

MPD231II00-30 NEC 
HN62301 Hitachi 

fiP82310ee-3S NEC 



Its*— Nanoseconds Typicai 


nsF— Nanoseconds overfull Temperature Range 
TS— Three-State 


nsR— Nanoseconds at Room Temperature 
OE-^Open Emitter 
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1C MASTER 


MEMORY-Shift Registers 



Bits 

Per 

Register 

No. 

of 

Reg. 

Oper- 

ation 

Frequency 

(Hz- 

Process Spec) 

Supply 

Voitage, 

V 

Device 

Source 

Line 

Bits 

Per 

Register 

No. 

of 

Reg. 

Oper- 

ation 

Frequency 

(Hz- 

Process Spec) 

Supply 

Voltage, 

V 

Device 

Source 


Line 

Dynamic 



4 

1 

PP 

Bipolar 




(Cont’d) 


too 

2 

SS 



±5 

AM 1406 

AM 1407 
AM1506 
AM1507 

fAMD 
t AMD 

AMD 

AMD 







RM8270 

RM8271 

t Raytheon 
t Raytheon 












25 M 

5 

54178 

54179 

54194 

5495 

74178 

74179 

t Fairchild 
t Fairchild 
t Fairchild 
t Fairchild 
Fairchild 
Fairchild 



256 

4 

SS 

PMOS 

5.0 M 

±5 

AM1402AC 
AM 1402AM 

AMD 

fAMD 

5 







65 





10.0 M 

±5 

AM2802C 

AM2802M 

AMD 

tAMD 









455 

2 

SS 

CCD 

20.0 M 

17 

CCD321 

Fairchild 







74194 

Fairchild 



512 

1 

SS 



^9 

AM1405A 

AM2805M 

AM2807M 

AMD 

tAMD 

fAMD 

10 






7495 

ZN5495A 

ZN7495A 

Fairchild 
t Ferranti 
Ferranti 


70 






±5 

AM2805C 

AM2807C 

AMD 

AMD 





1; 


HD74194 

HD7495A 

HD74LS194A 

MC74194 

DM54194 

Hitachi 
Hitachi 
Hitachi 
Motorola 
t National 
t National 
National 


75 


2 

SS 



±5 

AM1403AC 

AM1403AM 

AMD 

tAMD 

15 




• 








±5 

AM2803C 

AM2803M 

AMD 

tAMD 







DM5495 

DM74194 




1 

SS 


3.0 M 

±5 

AM2806M 

AM2808M 

tAMD 

tAMD 

20 






DM7495 

54194 

National 

tSIgielles 

(861) 

80 





4,0 M 

±5 

AM2806C 

AM2808C 

AMD 

AMD 







5495A 

74194 

tSI|MilCS 

SIpMes 

(860) 

(861) 






5.0 M 

±5 

AM1404AC 

AM1404AM 

AMD 

tAMD 







7495A 

74LS95B 

SII54178 

$1154179 

^54194 

SigMllGs 

Signetics 

tTI 

tTI 

n 

(860) 

(984) 

(985) 
(990) 
(9M) 

(954) 

(955) 

85 






±5 

AM2804C 

AM2804M 

AMD 

tAMD 

25 








2 


NMOS 

1.0 M 

2.0 M 

5 

5 

AM2401 

AM9401C 

AM9401M 

AMD 

AMD 

tAMD 







SII549SA 

SM54L95 

SN54L9g 

tTI 

Tl 

tTI 

90 




PMOS 

2.0 M 

-12.5 

MM4025 

MM4026 

tAMD 

tAMD 

30 






SN54LS194A tn 
SN54LS95B fTI 

(990) 

(954) 






5.0 M 

- 10.5,5 

AM2825M 

AM2826M 

tAMD 

tAMD 







81174178 

SII74179 

SN74194 

SN7495A 

8N74LS194A 

887418958 

n 

n 

Tl 

Tl 

n 

Tl 

(9*4) 

(985) 

(990) 

(954) 

(990) 

(954) 

95 





6.0 M 

-10.5,5 

AM2825C 

AM2826C 

AMD 

AMD 

35 







2048 

1 

SS 

PMOS 

2.0 M 

4.0 M 


MM4027 

tAMD 













AM2827M 

t AMD 





30M 


54195 

54LS194A 

t Fairchild 
Fairchild 


100 





6.0 M 


AM2827C 

AMO 








4 

pp 

CCD 

5.0 M 

±5,12 

CC0460 

Fairchild 







54LS195A 

t Fairchild 



|65536 

1 

SS 

CCD 

25 M 

±5,12 

F464 

Fairchild 

40 






54LS295A 

t Fairchild 



Static 








54LS956 

74195 

74LS194A 

t Fairchild 


105 


■ 

SS 

NMOS 

1M 

5 

SR5015 

SMC 







Fairchild 



4 

1 

pp 

Bipolar 


5 

SN74L95 

SN74L99 

Tl 

Tl 







74LS195A 

74LS295A 

74LS395 

Fairchild 

Fairchild 

Fairchild 


110 







375A/C 

TeledyneS 







74LS95B 

Fairchild 









375B/M 

TeledyneS 

45 






9300C 

9300M 

HD74195 

HD74LS195A 

Fairchild 
t Fairchild 
Hitachi 

Hitachi 







6M 

5 

DM54L95 

DM74L95 

t National 

National 








115 

120 





15 M 

5 

93L00C 

93L00M 

MC8300 

MC9300 

N8Z71 

58270 

58271 

Fairchild 
t Fairchild 

Motorola 
t Motorola 

SiiMtles (876) 
t Signetics 
tSignetics 

50 






MC74195 Motorola 

SN54LS194A t Motorola 
SN54LS195A t Motorola 
SN54LS295A t Motorola 
SN54LS395 t Motorola 
SN54LS95B t Motorola 
SN74LS194A Motorola 






20M 

5 

MC7270 

MC7271 

MC8270 

MC8271 

RC8270 

RC8271 

Motorola 

Motorola 

Motorola 

Motorola 

Raytheon 

Raytheon 

(Continued) 

55 

60 






SN74LS195A 

SN74LS295A 

SN74LS395 

SN74LS95B 

DM54195 

DM74195 

Motorola 

Motorola 

Motorola 

Motorola 
t National 

National 

(Continued) 

125 


t Military Temperature Range ( - 55° to 125°C) * Typical Value 
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MASTER SELECTION GUIDE 


MEMORY-Shift Registers (Cont’d) 


Bits 

Per 

Register 

No. 

of 

Reg. 

Oper- 

ation 

Frequency 

(Hz- 

Process Spec) 

Supply 

Voltage, 

V 

Device 

Source 


Une 

Bits 

Per 

Register 

No. 

of 

Reg. 

Oper- 

ation 

Frequency 

(Hz- 

Process Spec) 

Supply 

Voltage, 

V 

Device 

Source 


Line 

Static 

(Cont’d) 


■ 




■ 



im 


4 

1 

PP 

Bipolar 

SOM 

5 

OM8300 

DM930Q 

T54LS395 

National 
t National 
fSGS 

(Confd) 


■ 



■ 



H 

65 










SP 

325 M 

-55 

MC1694 

t Motorola 












SS 

0.5 M 

15 

MC686 

Motorola 








T74LS395 

54LS19SA 

SGS 

tSipMics 

(530) 

5 


2 

SP 

CMOS 1M 

1.5 M 

5 

5 

CM4015AE 

CM4015A 

Solitron 
t Solitron 






N 


74195 SigMUct 

74LS195A Sgnetics 

SII5419S tTI 
Si54U195A tTI 
SII54LS29S8 fTI 
SII54LS39SAtTI 
SII74195 Tl 

Sil74LS195A Tl 
SII74L8295B Tl 
SM74LS395A Tl 

(»61) 

(991) 

(991) 

(1014) 

(1031) 

(991) 

(991) 

(1014) 

(1031) 

10 




2.5 M 

3-15 

F4015BC 

HD14015B 

MC14015BC 

CD4015A 

C04015BE 

Fairchild 

Hitachi 

Motorola 

National 

RCA 

(838) 

70 






15 




3M 

3-15 

F4015BM 

CD4015B 

883/4015B 

SCL4015B 

t Fairchild 

tRCA 

tsss 

sss 

(838) 

75 




31 M 

5 

MC7495A 

Motorola 







3-18 

MC14015BA t Motorola 





35M 

5 

MC4012 

mG4312 

Motorola 
t Motorola 



5 

1 

PP 

Bipolar 

10 M 

C 

CilAfi 

irtov 

7496 

ZN5496 

ZN7496 

H07496 

MC7496 

DM5496 

DM7496 

5496 

54LS96 

7496 

74LS96 

t Falrchilfj 
Fairchild 
t Ferranti 
Ferranti 

Hitachi 
Motorola 
t National 
National 

fSliattlGs 

( 

Slpntics 

SiiiMiBs 

Signetics 

tTI 

Tl 


SG 




TOM 

5 

54S194 

74S194 

93S00C 

93S00M 

74S194 

74S195 

SN54S194 

SM54Sig5 

SN748194 

01749195 

t Fairchild 
Fairchild 
Fairchild 
t Fairchild 
Signehcs 
Signetics 
tTI 
tTI 

Tl 

Tl 

(990) 

(991) 

(990) 

(991) 

20 

25 






528.860) 

(529) 

(860) 

85 

90 




140 M 


95H00C 

Fau’Child 











150 M 

-52 

F10000C 

MC10141 

FaircMid 

Motorola 


30 






SNS498 

SN7496 

(954) 

(954) 







MC10541 

10141 

t Motorola 

SlfMIcs 

(858) 





25 

5 

SN54LS96 

SII74LS96 

tTI 

Tl 

(954) 

(954) 

95 




250 M 

-52 

F10141 

Fairchild 




4 



5 

CM4006AD 

t Solitron 
Fairchild 

RCA 

t Solitron 
Solitron 






CMOS 2M 


F40194BM 

F40195BM 

F4035BM 

HD14035B 

t Fairchild 
t Fairchild 
tFakchMd 
Hitachi 


35 



2M 

3-15 

F4006BC 

CD4006BE 

CM4006A 

CM4006AE 

(838) 

100 






MC14035BC 

C04035BC 

MM54C195 

CD4035BE 

883/4035B 

Motorola 
National 
t National 

lU 

tsss 


40 




2.5 M 

3-15 

F4006M 

C04006A 

t Fairchild 
National 








(838) 





3M 

3-15 

883/4006B 

SCL4006B 

tsss 

SSS 








SCL4035B 

sss 






4M 

5-15 

MC14006BC 

Motorola 


105 






CM4035AE 

Sotitron 


45 




7M 

5-15 

MC14006BA t Motorola 







F40194BC 

F40195BC 

F4035BC 

Fairchild 

Fairchild 

Fairchtid 



8 

1 

PP 

Bipolar 

15 M 

5 

0M7546 

DM8546 

t National 
National 








M(;14(135BA t Motorola 
CD4035BM t National 
MM74C195 National 
CS4035e fiCii 
CM4035A t SoNtron 

(838) 

50 




25 M 

5 

54198 

54199 

74 198 

74199 
HD74198 
HD74199 

t Fairchild 
t Fairchild 

CoirQheM 

Fairchild 

Hitachi 

Hitachi 


110 




4.5 M 

3-15 

MC14194BA t Motorola 












6.5 M 

3-15 

MM54C95 

MM74C95 

t National 
National 


55 






DM54198 

DM54199 

t National 
t Nattonal 


115 



PS 

Bipolar 

10M 

5 

5494 

7494 

ZN5494 

ZN7494 

MC7494 

5494 

t Fairchild 

Fairchild 
t Ferranti 

Ferranti 

Motorola 

SipMtici (860) 
SIpeMci (860) 

(Continued) 

60 






DM74198 

DM74199 

74199 

SN54198 

SN54199 

SN74198 

SN74199 

National 

National 

SIpMUcs 

tTI 

tTI 

Tl 

tTI 

(861) 

(992) 

(993) 

(992) 

(993) 

120 






7494 





35M 

5 

AM25LSZ3C 

AMO (1427) 

(Continued) 



t Military Tempera&ire Range ( - 55° to 125°C) SS = Stfial in, Serial Out PP = Parallel hi, Parallel Out 

* Typical Values 
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1C MASTER 


MEMORY-Shift Registers (Cont’d) 


No. 

of Opef- 


Frequency Supply 


(Hz- 


Voltage, 


Process Spec) 

V 

Device 

Source 



(Cont’d) 

Bipolar 





35 M 

5 



(Cont'd) 



AM25LS23M fAMD 

(1427) 



SN54LS323 

fAMD 




SN74LS323 

AMD 




54LS299 

t Fairchild 




54LS323 

t Fairchild 




74LS299 

Fairchild 




74LS323 

Fairchild 




SH54LS299 

tTI 

(1016) 



SN54LS323 

tTI 

(1018) 



SN64LS299 

Tl 




Sil74L8323 

Tl 

(1018) 

50M 

5 

SII54S299 

tTI 

wn 



SN74S299 

n 


CMOS 2.5 M 

3-15 

SCL4034B 

sss 



3-18 

MC14034BC 

Motorola 



5 

CM4034AE 

Solitron 


3M 

3-15 

C04034BC 

National 




CD4034BM 

National 




CD4034B 

tBCA 

838.840) 



883/4034B 

tsss 




TC4034B 

Toshiba 



3-18 

HD14034B 

Hitachi 




MC14034BA 

Motorola 



5 

CM4034A 

t Solitron 


Bipolar 





VIM 

5 

DM7590 

t National 




DM8590 

National 


20M 

5 

54165 

t Fairchild 




74165 

Fairchild 




MC74165 

Motorola 





I NatiORal 




DM74165 

National 




541«5 

tSiiMitos 

(861) 



74165 

SigMUes 

(861) 



SIIS416S 

tTI 

(979) 



SN74165 

Tl 

KH]] 

25 M 

5 

54166 

t Fairchild 




54LS165 

t Fairchild 




74166 

Fairchild 




74LS165 

Fairchild 




HD74166 

Hitachi 




SN54LS165 

t Motorola 




SN74LS165 

Motorola 




DM54166 

t National 




DM74166 

National 




54166 

tSIgutlee 

(861) 



74166 

SigMUes 

(861) 



SN54166 

tTI 

(979) 



SH54LS165 

tTI 

(979) 



SN54L8166 

tTI 

(979) 



SI74166 

Tl 

(979) 



SII74LS165 

Tl 

(979) 



SN74LS166 

T! 


CMOS 1M 

3-15 

F4014BC 

Fairchild 




F4021BC 

Fairchild 


2.5 M 

3-15 

HD14021B 

Hitachi 




MC14021BC 

Motorola 




CD4014A 

National 




CD4021A 

National 




CD4014BE 

BU 

(838) 



CB4021BE 

RCA 

(936) 



SCL4014B 

sss 




SCL4021B 

sss 




CM4018AE 

Solitron 




CM4021AE 

Solitron 





(Continued) 


Bits 

Per 

Register 


No. 

of 

Reg. 


Oper- 


Frequency 

(Hz- 

Spec) 

Supply 

Voltage. 

V 

Device 

Source 


Line 





Cont'd) 


3M 

3-15 

F40146M 

t Fairchild 


65 



F4021BM 

t Fairchild 





MC14014BA t Motorola 





MC140216A t Motorola 





CD4014B 

tRCA 

(838) 




CD4021B 

tRCA 

(838) 

70 



883/40146 

tsss 





883/4021B 

tsss 





CM4014A 

t Solitron 





CM4021A 

t Solitron 



5M 

3-15 

MM54C165 

t National 


75 



MM74C165 

National 



6M 

5 

DM54L164A f National 





DM74L164A 

National 



12 M 

5 

SN54L164 

tTI 





SN74L164 

Tl 


80 

25 M 

5 

54164 

t Fairchild 





54LS164 

t Fairchild 





74164 

Fairchild 





74LS164 

Fairchild 





ZN54164 

t Ferranti 


85 



2N74164 

Ferranti 





HD74164 

Hitachi 





HD74LS164 

Hitachi 





SN54LS164 

t Motorola 





SN74LS164 

Motorola 


90 



DM54164 

t National 





DM54LS164 

t National 





DM74164 

National 





DM74LS164 

National 





DM7570 

t National 


95 



DM8570 

National 





54164 

tSIgMtics 






(523.861) 




54LS164 

tSigMites 

(529) 




74164 

SigMtlcs 

(881) 




74LS164 

Signetics 


100 



SN54164 

tTI 

(979) 




SNS4LS164 

tTI 

(979) 




SN74164 

Tl 

(979) 




SN74LS164 

Tl 

(979) 




TD3503 

Toshiba 


105 



F10041 

Fairchild 





MM54C164 

t National 





MM74C164 

National 



3M 

5 

SN54L91 

tTI 

(952) 




SN74L91 

Tl 


110 

4M 

5 

DM54L91 

t National 





DM74L91 

National 



10M 

5 

5491 

t Fairchild 





7491 

Fairchild 





ZN5491A 

t Ferranti 


115 



ZN7491 

Ferranti 





MC5491A 

t Motoroia 





MC7491A 

Motorola 





SN5491A 

t National 





SN7491A 

National 


120 



5491 

t SigMUes 

(860) 




7491 

SigMUes 

(860) 




Sli5491A 

tTI 

(952) 




SN54LS91 

tTI 

(952) 




SN7491A 

Tl 

(952) 

125 



SN74U91 

Tl 

(952) 


2.5 M 

3-15 

MC14094BA t Motorola 





MC14094BC 

Motorola 





CD4094B 

tRCA 

(838) 





(Continued) 



Static 


PS CMOS 


SP Bipolar 


20 


25 




35 


40 


45 


SS Bipolar 


55 


60 


t Military Temperature Range (-55° to 125°C) 


* Typical Value 

Beli fice liilcates iMHIenl iaU Is prtf IM m Ike page lated. 
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MASTER SELECTION GUIDE 


MEMORY-Shift Registers (Cont’d) 


Bits 

No. 


. Frequency 

Supply 



Per 

of 

Oper- 

(Hz- 

Voitage, 



Register 

Reg. 

ation 

Process Spec) 

V Device 

Source 

Line 


Bits 

No. 


Frequency 

Supply 



Per 

of 

Oper- 

(Hz- 

Voltage, 



Register 

Reg. 

ation 

Process Spec) 

V Device 

Source 

Line 


Static 


1 PP Bipolar 


SP Bipolar 


1 S/SP Bipolar 


SP NMOS 3.0M 


1 SS CMOS 1M 


6 SS 


(Cont’d) 64 


CD4094BE 

883/4094B 

SCL4094B 

TC4094B 

RCA 

tsss 

sss 

Toshiba 

(Cont’d) 

(838) 

93L28C 

Fairchild 


93L28M 

t Fairchild 


MC8328 

Motorola 


MC9328 

t Motorola 



9328C Fairchild 

9328M t Fairchild 

RC8274 Raytheon 

RM8274 t Raytheon 15 

S8274 t Signetics 

RC8273 Rayttwon . ' 

RM8273 t Raytheon 

118273 SliaMcs (876) 

S8273 t Signetics 20 

54F673 Fairchild 

54F674 Fairchild 

54F675 Fairchild 

54F676 FihdriM (763) 

74F673 Fairchild 25 

74F674 Fairchild 

74F675 Fairchild 

74F676 FafrcMM (763) ^^3 

74F673 SIpMcs (880) 

74F674 SiliMes (880) 30 256 

74F675 S Ip w Uct (880) 

74F676 SIgMMct (880) 

5 TSC9403 TeMyilS (3101) 

TSC9404 TeMywS (3101) 

MC14562BC Motorola 35 

Mei4562BA f Motorola 

MD4330B Mitel 


3-15 MC14562BC 

3-15 MC14562BA 


3-15 IMD4330B 


3348 

3349 


F4(»1BC 

CD40318E 


SS NMOS 1 M 


SS PMOS 2.5 M 
3M 


SS CMOS 5M 

SS PMOS 1M 

2M 


SS PMOS 2.5 M 


SS NMOS 1 M 


SS m SOM 


SS PMOS 2.5 M 


PMOS 2.5 M 


SS PMOS 1.5 M 
2M 


SS Bubble 


SS Bubble 


-12,5 3342 


SR5015-80 

M142 

M142A 


AM2847M 

fAMD 

F2847LM 

t Fairchild 

F2847M 

t Fairchild 

AM2847C 


AMD 

F2847 


Fairchild 

F2847L 


Fairchild 

3357-1 


Fairchild 

F3357M 

t Fairchild | 

SR5015-81 

SR5018 


AM2896M 

fAMD 1 

AM2896C 


AMO 

MS625 


RTC 

MK1002 


AMD 

AM2809M 

fAMD 

AM2810C 


AMD 

AM2810M 

tAMO 

TMS3114 


AMD 

AM2809C 


AMD 

AM2814C 


AMO 

AM2814M 

fAMD 1 

AM2855 


AMD 1 

AM4055 

tAMO 

AM5055 


AMD 

SR5015-133 


SMC 

SR5017 


SMC 

TDC1006 

t TRW-LSI 1 

TDC1006 


TRW-LSI 

AM2856 


AMD 

AM4056 

fAMD 

AM5056 


AMD 

AM2857C 


AMD 

AM4057 

t AMO 

AM5057 


AMD 

AM2533 


AMD 

AM2833C 


AMD 

AM2833M 

fAMD 1 

TIB0203S 


Tl 


SS CMOS 4 M 


t Military Temperature Range ( - 55° to 125°C) 
* Typical Values 

®IC MASTER 1984 


CD4031BC 

CD4031BM 

National 
t National 

F4557BC 

Fairchild 

MC14557BA t Motorola 

MS612 

RTC 

MC14517BC 

Motorola 

CD4517BE 

tRGA (838) 

SCL4517B 

SSS 

MC14517BA t Motorola 

CD4517BE 

tRCA 

883/4517B 

tsss 

TDC1005 

t TRW-LSI 

TDC1005 

TRW-LSI 

F4731BC 

Fairchild 

F4731BM 

t Fairchild 

(Continued) 


SS = Serial In, Serial Out 

Last Page This Section. Next Page 3901 


PP = Parallel In, Parallel Out 
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Integrated Circuits Magazine 

The magazine for me 

design stiategist 


Integrated Circuits Magazine 
Circulation Department 
645 Stewart Ave. 

Garden City, NY 11550 
(516) 222-2500 
TWX: 510-222-1673 


Integrated Circuits Magazine is the 
only publication written for senior 
design engineers and engineering 
managers who specialize in the 
specifying and use of ICs and related 
components in the design of instru- 
ments, equipment and systems. 

It is unique in that it concen- 
trates on reporting /rom the view- 
point of the user. 

Each issue of Integrated Cir- 
cuits Magazine includes staff-writ- 
ten interviews with leading 
designers at major IC customers, as 
well as articles written by IC users 
themselves. 

Regular features include: IC 
User Feedback Reports, Semicustom 
Design Techniques, IC Design Prob- 
lems and Solutions. What’s New in 
ICs, and much more. 

To receive Integrated Circuits 
Magazine absolutely FREEf simply 
give us your authorization right 
now! Just fiU out, sign, date and 
return the subscription card located 
inside the back cover of Volume I. 

Card missing? Additional sub- 
scription cards available from pub- 
lisher upon request. 

Integrated Circuits Magazine is 
designed for YOU. 

^Designers who must keep pace 
with contemporary engineering 
design techniques, practices and 
trends, and how they affect the 
selection and application of inte- 
grated circuits, microcomputers, 
boards, and systems. 

^Integrated Circuits Magazine is made 
available on a complimentary basis to 
- those qualified recipients within the 
United States only. 

Canadian and Foreign Subscriptions 
are available, prepaid by check or 
money order payable in United States 
currency, at the following rates: 

$35.00 per year Canadian/ Foreign; 
$55.00 per year Foreign via Air Mail; 
$18.00 per year non-qualified Domestic 
United States, 


Advanced Micro Devices 

Bipolar Memories 
Am27S35A/35/37A/37 



DISTINCTIVE CHARACTERISTICS 


GENERIC SERIES CHARACTERISTICS 










Member of AMD’s Generic Family of 8-bit wide 
registered PROMs 

On-chip edge-triggered registers - ideal for pipelined 

microprogrammed systems 

Versatile synchronous and asynchronous enables for 

simplified word expansion 

Versatile programmable register INITIALIZE either 
asynchronous (Am27S35A/35) or synchronous 
(Am27S37A/37) 

Slim, 24-pin, 300-mil lateral center package occupies 
approximately 1/3 the board space required by standard 
discrete PROM and register 
Consumes approximately 1/2 the power of separate 
PROM/register combination for improved system 
reliability 

Fast standard version - 40ns max setup and 25ns max 
clock-to-output allows system speed improvements 
“A” version offers improved AC performance in critical 
paths (35ns max setup and 20ns max clock-to-output) 
Platinum-Silicide fuses guarantee high reliability, fast 
programming, and exceptionally high programming 
yields (typ>98%) 

AC performance is factory tested utilizing programmed 
test words and columns 


The Am27S35A/35 and Am27S37A/37 are members of an 
Advanced PROM series incorporating common electrical 
characteristics and programming procedures. All parts in 
this series are produced with a fusible link at each memory 
location storing a logic LOW and can be Selectively pro- 
grammed to a logic HIGH by applying appropriate voltages to 
ttie circuit. 


All parts are fabricated with AMD’s fast programming highly 
reliable Platinum-Silicide Fuse technology. Utilizing easily 
implemented programming (and common programming 
equipment) these products can be rapidly programmed to 
any customized pattern. Extra test words are prepro- 
grammed during manufacturing to insure extremely high 
field programming yields and produce excellent parametric 
correlation. 






riciuiiuiii'OiiiUlUt? wad oaiauiau ao ui^ luoc 


achieve a well controlled melt rate resulting in large noncon- 
ductive gaps that ensure long-term reliability. Extensive 
operating testing has shown that this low-field, large-gap 
technology offers the best reliability for fusible link PROMs. 


Common design features include active loading of all critical 
AC paths regulated by a built-in temperature and voltage- 
compensated bias network to provide excellent parametric 
performance over the full military power supply and temper- 
ature ranges. Selective feedback techniques have been 
employed to minimize delays through all critical paths pro- 
ducing the fastest speeds possible from Schottky processed 
PROMs. 


Am27S35 


BLOCK DIAGRAMS 


Am27S37 




IMOX is a trademark of Advanced Micro Devices, Inc. 
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Advanced Micro Devices 

Bipolar Memories 
Am27S65/75/85 



SERIAL SHADOW REGISTER (SSR) 

DIAGNOSTICS CAPABILITIES 

• Serial access to output register to allow input of diagnostic 
control information 

• Serial access of output register allows observation of 
register data 

• Eliminates the need for diagnostics code internal to the 
PROM, allowing increased applications code density 

• Simplified diagnostics increases system reliability 

• Separate diagnostic register allows real time “snap shot" 
of machine state 

DISTINCTIVE CHARACTERISTICS 

• Highest density fastest performance PROM organization 

• On-chip edge-triggered registers - ideal for pipelined 
microprogrammed systems 

• On-chip diagnostic shift register for serial observability 
and controllability of the output register 

• Fast standard version: 30ns max setup and 15ns max 
clock-to-output allows system speed improvements 

• “A" version offers improved AC performance in critical 
paths (25ns max setup and 12ns max clock-to-output) 

• User- programmable synchronous and asynchronous 
Enables 

• User- programmable for synchronous or 
asynchronous Initialize 

• Increased drive capability, 24mA Iql 

• THINDIP, 24-pin, 300-mil lateral center package 
increases overall board density 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming yields 
(typ >98%) 

• AC performance is factory tested utilizing programmed 
test rows and columns 


GENERIC SERIES CHARACTERISTICS 

The Am27S65, Am27S75, and Am27S85 are members of an 
advanced PROM series incorporating common electrical 
characteristics and programming procedures. All parts in this 
series are produced with a fusible link at each memory 
location storing a logic LOW which can be selectively pro- 
grammed to a logic HIGH by applying appropriate pro- 
gramming voltages to the circuit. 

All parts are fabricated with AMD's fast- programming highly 
reliable Platinum-Silicide Fuse technology. Utilizing easily 
implemented programming algorithms (and common pro- 
gramming equipment), these products can be rapidily pro- 
grammed to any customized pattern. Extra test words are 
preprogrammed during manufacturing to insure extremely 
high field programming yields and produce excellent AC and 
DC parametric correlation. 

Platinum-Silicide was selected as the fuse link material to 
achieve a well controlled melt rate resulting in large noncon- 
ductive gaps that ensure very stable long-term relia- 
bility. Extensive operating testing has proven that this 
low-field, large-gap technology offers the best reliability for 
fusible link PROMs. 

Common designfeatures include active loading of all critical 
AC paths, which are regulated by a built-in temperature- and 
voltage-compensated bias network to provide excellent 
parametric performance over the full military power supply 
and temperature ranges. Selective feedback techniques 
have been employed to minimize delays through all critical 
paths producing the fastest speeds possible from Schottky 
processed PROMs. 


Am27S65 

(1Kx4) 


4-WIDE REGISTERED PROMs WITH SSR DIAGNOSTICS 
CONNECTION DIAGRAMS 

Am27S75 Am27S85 

(2K X 4) (4K X 4) 





Note; Pin 1 is marked for orientation. 


IMOX and SSR are trademarks of Advanced Micro Devices, Inc. Order # 04358A 

This document contains information on a product under development at Advanced Micro Devices, Inc. The information is intended to help you to 
evaluate this product. AMD reserves the right to change or discontinue work on this proposed product without notice. 
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Advanced Micro Devices 

Bipolar Memories 
Am27S45A/45/47A/47 



DISTINCTIVE CHARACTERISTICS 

• Member of AMD’s Generic Family of 8-bit wide 
registered PROMs 

• On-chip edge-triggered registers - ideal for pipelined 
microprogrammed systems 

• User programmable for synchronous or asynchronous 

enable for simplified word expansion 

• Versatile programmable register INITIALIZE either 
asynchronous (Am27S45A/45) or synchronous 
(Am27S47A/47) 

• Slim, 24-pin, 300-mil lateral center package occupies 
approximately 1/3 the board space required by standard 
discrete PROM and register 

• Consumes approximately 1 /2 the power of separate 
PROM/register combination for improved system 
reliability 

• Fast standard version - 45ns max setup and 25ns max 
ciock-to-output allows system speed improvements 

• "A” version offers improved AC performance in critical 
paths (40ns max setup and 20ns max clock-to-output) 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming, and exceptionaliy high programming 
yields (typ>98%) 

• AC performance is factory tested utilizing programmed 
test words and columns 


GENERIC SERIES CHARACTERISTICS 

The Am27S45A/45 and Am27S47A/47 are members of an 
Advanced PROM series incorporating common electrical 
characteristics and programming procedures. All parts in 
this series are produced with a fusible link at each memory 
location storing a logic LOW which can be selectively pro- 
grammed to a logic HIGH by applying appropriate program- 
ming voltages to the circuit. 

All parts are fabricated with AMD’s fast programming highly 
reliable Platinum-Silicide Fuse technology. Utilizing easily 
implemented programming algorithms (and common pro- 
gramming equipment) these products can be rapidly 
programmed to any customized pattern. Extra test words are 
preprogrammed during manufacturing to insure extremely 
high field programming yields and produce excellent AC and 
DC parametric correlation. 

Platinum-Silicide was selected as the fuse link material to 
achieve a well controlled melt rate resulting in large 
nonconductive gaps that ensure very stable long-term 
reliability. Extensive operating testing has proven that this 
low-field, large-gap technology offers the best reliability for 
fusible link PROMs. 

Common design features include active loading of all critical 
AC paths, which are regulated by a built-in temperature and 
voltage compensated bias network to provide excellent 
parametric performance over the full military power supply 
and temperature ranges. Selective feedback techniques 
have been employed to minimize delays through all critical 
paths producing the fastest speeds possible from Schottky 
processed PROMs. 


Am27S45A/45 


BLOCK DIAGRAMS 


Am27S47A/47 




IMOX is a trademark of Advanced Micro Devices, Inc. 
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Advanced Micro Devices 


Bipolar Memories 

Am27S180A/181A/280A/281A/180/181/280/281 



DISTINCTIVE CHARACTERISTICS 


Part Number 

Package Width 

Other Features 

Am27S180A 

24-Pin, Plug in Replacement for Industry Standard 

600- mil Configuration No Board Changes Required 

Ultra fast - 35ns max 

Am27S181A 

Am27Sl80 

Fast - 60ns max 

Am27S181 

Am27S280A 

New Space-Saving 24-Pin, THINDIP, 300-mil 
Configuration Increases Overall Board Density 

Ultra fast - 35ns max 

Am27S281A 

Am27S280 

Fast - 60ns max 

Am27S281 

1 


IMOX is a trademark of Advanced Micro Devices, Inc. 



I 


© iC MASTER 1984 


3905 


Advanced Micro Devices 




Advanced Micro Devices 



Advanced Micro Devices 


Bipolar Memories 

Am27S180A/181A/280A/281A/180/181/280/281 


DISTINCTIVE CHARACTERISTICS 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ > 98%) 

• AC performance is factory tested utilizing programmed test 
words and columns 

• Voltage and temperature compensated providing extremely 
flat AC performance over military range 

• Members of Generic PROM series utilizing standard 
programming algorithm 


FUNCTIONAL DESCRIPTION 

These 8K PROMs are high speed electrically programmable 
Schottky read only memories. Organized in the industry stan- 
dard 1024 X 8 configuration, they are available in both open 
collector (Am27S180A/180 and Am27S280A/280) and three- 
state (Am27S181 A/181 and Am27S281/281) output versions. 
After programming, stored information is read on outputs Oq-O/ 
by aiding unique binary addresses to Ap-Ag and holding CSi 
and C^ LOW and CS g and CS4 HIGH. All other valid input 
conditions on CSi, CS2, CS3 and CS4 place O0-O7 into the 
OFF or high impedance state. 


BLOCK DIAGRAM 


GENERIC SERIES CHARACTERISTICS 

These 8K PROMs are members of an Advanced PROM series 
incorporating common electrical characteristics and program- 
ming procedures. All parts in this series are produced with a 
fusible link at each memory location storing a logic LOW and 
can be selectively programmed to a logic HIGH by applying 
appropriate voltages to the circuit. 

All parts are fabricated with AMD's fast programming highly 
reliable Platinum-Silicide Fuse technology. Utilizing easily 
implemented programming (and common programming equip- 
ment) these products can be rapidly programmed to any cus- 
tomized pattern. Extra test words are pre-programmed during 
manufacturing to insure extremely high field programming yields 
and produce excellent parametric correlation. 

Platinum-Silicide was selected as the fuse link material to 
achieve a well controlled melt rate resulting in large non- 
conductive gaps that ensure very stable long-term reliability. 
Extensive operating testing has proven that this low-field, 
large-gap technology offers the best reliability for fusible 
link PROMs. 

Common design features include active loading of all critical AC 
paths regulated by a built-in temperature and voltage compen- 
sated bias network to provide excellent parametric performance 
over MIL supply and temperature ranges. Selective feedback 
techniques have been employed to minimize delays through all 
critical paths. 

These PROMs are manufactured using Advanced Micro 
Devices' selective oxidation process, IMOX. This advanced 
process combined with a merged fuse array permits an increase 
in density and a decrease in internal capacitance resulting in 
the fastest possible PROMs. 



A i i i 

Oq Oi O2 O3 

LOGIC DIAGRAM 


A A A 

O4 O5 Oe 


*0 A, Aj 

*3 A4 A5 Ae A7 As A9 

CSi 


CS2 


CSs 


CS4 


Oo 0, 

O2 O3 O4 O5 Os O7 


9 10 11 13 14 15 16 17 


Vqc = Pin 24 
GND = Pin 12 


CONNECTION DIAGRAMS - Top Views 


Vcc *8 *9 CS, CSj CS3 CS4 O7 Oe O5 0, O3 


24 23 22 21 20 19 16 17 16 IS 14 13 


1 2 3 4 5 6 7 8 9 10 11 12 


At As As A4 A3 Aj A, Aq Oq O, Oj GND BPM -100 


Chip-Pak’’ 


/ S! ss sf -r 



Note; Pin 1 is marked for orientation. 
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Advanced Micro Devices 

Bipolar Memories 
Am27S40A/41 A/40/41 



DISTINCTIVE CHARACTERISTICS 

• Ultra fast access time “A” version (35ns max) - 
Fast access time Standard version (50ns max) - 
allow tremendous system speed improvements 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming yields 
(typ > 98%) 

• AC performance is factory tested utilizing programmed 
test words and columns 

• Voltage and temperature compensated providing 
extremely flat AC performance over military range 

• Member of generic PROM series utilizing standard 
programming algorithm 


GENERIC SERIES CHARACTERISTICS 

These 16K PROMs are members of an Advanced PROM 
series incorporating common electrical characteristics and 
programming procedures. All parts in this series are pro- 
duced with a fusible link at each memory location storing a 
logic LOW and can be selectively programmed to a logic 
HIGH by applying appropriate voltages to the circuit. 

All parts are fabricated with AMD’s fast programming highly 
reliable Platinum-Silicide Fuse technology. Utilizing easily 
implemented programming (and common programming 
personality card sets) these products can be rapidly 
programmed to any customized pattern. Extra test words are 
pre-programmed during manufacturing to insure extremely 
high field programming yields, and produce excellent 
parametric correlation. 

Platinum-Silicide was selected as the fuse link material to 
achieve a well controlled melt rate resulting in large non- 
conductive gaps that ensure very stable long-term reliability. 
Extensive operating testing has proven that this low-field, 
large-gap technology offers the best reliability for fusible 
link PROMs. 

Common design features include active loading of all critical 
AC paths regulated by a built-in temperature and voltage 
compensated bias network to provide excellent parametric 
performance over MIL supply and temperature ranges. 
Selective feedback techniques have been employed to 
minimize delays through all critical paths. 

These PROMs are manufactured using Advanced Micro 
Devices’ selective oxidation process, IMOX™. This 
advanced process combined with a merged fuse array per- 
mits an increase in density and a decrease in internal 
capacitance resulting in the fastest possible PROMs. 


FUNCTIONAL DESCRIPTION 

The Am27S40A, Am27S41 A, Am27S40, and Am27S4l are 
high speed electrically programmable Schottky read only 
memories. Organized in 4096 x 4 configuration, they are 
available in both open collector (Am27S40A and Am27S40) 
and three-state (Am27S41A and Am27S41) output ver- 
sions. After programming, stored information is read on out- 
puts O 0 -O 3 by applying unique binary addresses to Ao-Ai.| 
and holding the chip select inputs. CS.| and ^ 2 - LOW. If 
either chip select input goes to a logic HIGH, O 0 -O 3 go to the 
OFF or HIGH impedance state. 


BLOCK DIAGRAM 



CONNECTION DIAGRAMS - Top Views 



IMOX is a trademark of Advanced Micro Devices, Inc. 
Chip-Pak is a trademark of Advanced Micro Devices, Inc. 
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Advanced Micro Devices 

Bipolar Memories 
Am27S43A/43 


DISTINCTIVE CHARACTERISTICS 

• Ultra fast access time “A” version (40ns max) - 
Fast access tirrie Standard version (55ns max) - 
allow tremendous system speed irrtprovements 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ > 98%)’ 

• AC performance is factory tested utilizing programmed 
test words and columns 

• Voltage and temperature compensated providing ex- 
tremely flat AC performance over military range 

• Member of generic PROM series utilizing standard prog- 
ramming algorithm 


GENERIC SERIES CHARACTERISTICS 

These 32K PROMs are members of an Advanced PROM 
series incorporating common electrical characteristics and 
programming procedures. All parts in this series are pro- 
duced with a fusible link at each memory location storing a 
logic LOW and can be selectively programmed to a logic 
HIGH by applying appropriate voltages to the circuit. 

All parts are fabricated with AMD’s fast programming highly 
reliable Platinum-Silicide Fuse technology. Utilizing easily 
implemented programming (and common programming 
personality card sets) these products can be rapidly 
programmed to any customized pattern. Extra test words 
are pre-programmed during manufacturing to insure 
extremely high field programming yields, and produce 
excellent parametric correlation. 

Platinum-Silicide was selected as the fuse link material 
to achieve a well controlled melt rate resulting in large 
non -conductive gaps that ensure very stable long-term 
reliability. Extensive operating testing has proven that this 
low-field, large-gap technology offers the best reliability for 
fusible link PROMs. 

Common design features include active loading of all critical 
AC paths regulated by a built-in temperature and voltage 
compensated bias network to provide excellent parametric 
performance over MIL supply and temperature ranges. 
Selective feedback techniques have been employed to 
minimize delays through all critical paths. 

These PROMs are manufactured using Advanced Micro 
Devices’ selective oxidation process, IMOX™. This 
advanced process combined with a merged fuse array 
permits an increase in density and a decrease in internal 
capacitance resulting in the fastest possible PROMs. 


FUNCTIONAL DESCRIPTION 

The Am27S43A and Am27S43 are high speed electrically 
programmable Schottky read only memories. Organized in 
4096 X 8 configuration, they are available in three-state 
(Am27S43A and Am27S43) output versions. After pro- 
gramming, stored information is read on outputs O0-O7 by 
applying unique binary addresses to A(yAii and holding the 
chip select inputs, CSi , LOW ana CS2, HIGH. If CSi goes 
to logic HIGH or CS2 goes to a logic LOW, Oo-Oy go to the 
OFF or HIGH impedance state. 


BLOCK DIAGRAM 



CONNECTION DIAGRAMS - Top Views 


DIP Chip-Pak™ 

L-32-2 

^ i- S S >“ S 



BPM-266 BPM-267 

Note: Pin 1 is marked for orientation. 


IMOX is a trademark of Advanced Micro Devices, Inc. Chip-Pak is a trademark of Advanced Micro Devices, Inc. 
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Advanced IVHcro Devices 


Bipolar Memories 
Am10415SA/415A/415 



DISTINCTIVE CHARACTERISTICS 

• Fast access time (10ns typ.) - improves system 
cycle speeds 

• Fully compatible with standard voltage compensated 
10K series ECL - no board changes required 

• Internally voltage compensated providing flat AC 
performance 

• Outputs preconditioned during write cycle eliminating 
write recovery glitch 

• Emitter follower outputs - easy wire-ORing 

• Power dissipation decreases with increasing 
temperature 


FUNCTIONAL DESCRIPTION 

The Am'10415SA, Am 1041 5 A and Am 1041 5 are fully de- 
coded 1024-bit ECL RAMs organized 1024 words by one bit. 
Bit selection is achieved by means of a 10-bit address, Aq 
through Ag. Easy memory expansion is provided by an active 
LOW chip select (CS) input and an unterminated OR tieable 
emitter follower output. 

An active LOW write line (WE) controls the write/read opera- 
tion of the memory. When the chip select and write lines are 
LOW, the data input (Dusi) is written into the addressed 
memory word simultaneously preconditioning the output so 
true data is present when the write cycle is complete. This 
preconditioning operation insures minimum write recovery 
times by eliminating the “write recovery glitch”. 

Reading is performed with the chip seiect iine LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the noninverting output (Douj)- 

During the writing operation or when the chip select line is 
HIGH the output of the memory goes to a LOW state. 


BLOCK DIAGRAM 



* 51 * 61 * 71 * 81*9 


CONNECTION DIAGRAMS - Top Views 
DIP Chip-Pak^ 


LOGIC SYMBOL 






Note: Pin 1 is marked for orientation. 

The ftatpackage version has the same pinout as the dual in-line package. 

IMOX is a trademark of Advanced Micro Devices, Inc. 

Chip-Pak is a trademark of Advanced Micro Devices, Inc. 


Vcc = Pin 16 
Vee = Pin 8 
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Advanced Micro Devices 

Bipolar Memories 
Am100415A/415 



DISTINCTIVE CHARACTERISTICS 

• Fast access time (10ns typ) - improves system cycle 
speeds 

• Fully compatible with 100K series ECL logic - no board 
changes required 

• Enhanced output voltage level compensation providing 
6X (improvement in) Vql and Vqh stability over supply 
and temperature ranges 

• Internally voltage and temperature compensated 
providing flat AC performance 

• Outputs preconditioned during write cycle eliminating 
write recovery glitch 

• Emitter follower outputs - easy wire-ORing 

• Power dissipation decreases with increasing 
temperature 


FUNCTIONAL DESCRIPTION 

The Am100415A and Am100415 are fully decoded 1024-bit 
ECL RAMs organized 1024 words by one bit. Bit selection is 
achieved by means of a 10-bit address, Aq through Ag. Easy 
memory expansion is provided by an active LOW chip select 
(CS) input and an unterminated OR tieable emitter follower 
output. 

An active LOW write line (WE) controls the write/read opera- 
tion of the memory. When the chip select and write lines are 
LOW, the data input (D|n) is written into the addressed 
memory word simultaneously preconditioning the output so 
true data is present when the write cycle is complete. This 
preconditioning operation insures minimum write recovery 
times by eliminating the “write recovery glitch". 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the noninverting output (Dout)- 

During the writing operation or when the chip select line is 
HIGH the output of the memory goes to a LOW state. 


LOGIC BLOCK DIAGRAM 



CS 

WE 


°OOT 


BPM 186 


CONNECTION DIAGRAM - Top Views 
DIP Chip-Pak^ 




Note; Pin 1 is marked for orientation. 


LOGIC SYMBOL 



CS d,m we 

2 

Ao 

3 

*1 

4 

*2 

5 

As 

6 

A4 

7 

As 

9 

*6 

10 

A/ 

11 

Ae 

12 

A9 


Dout 


Vcc = Pin 16 
Vee = Pin 8 


IMOX is a trademark of Advanced Micro Devices, Inc. 
Chip-Pak is a trademark of Advanced Micro Devices, Inc. 
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Advanced Micro Devices 


Bipolar Memories 
Am10474SA/474A/474 


n 


DISTINCTIVE CHARACTERISTICS 

• Fast access time (12ns typ) - improves system 
cycle speeds 

• Fully compatible with standard voltage compensated 
10K series ECL - no board changes required 

• Internally voltage and temperature compensated 
providing flat AC performance 

• Emitter follower outputs - easy wire- ORing 

• Power dissipation decreases with increasing 
temperature 


LOGIC BLOCK DIAGRAM 


Oi D2 Oj Dj O3 O4 O4 



A2 


FUNCTIONAL DESCRIPTION 

The Am10474SA, Am10474A and Am10474 are fully de- 
coded 4096-bit ECL RAMs organized 1024 words by 4 bits. 
Word selection is achieved by means of a 10-bit address, 

Aq through Ag. Easy memory expansion is provided by an 
active LOW chip select (CS) input and an unterminated OR 
tieable emitter follower output. 

An active LOW write line (WE) controls the write/read oper- 
ation of the memory. When the chip select and write lines 
are LOW, the data input (D 1 -D 4 ) are written into the ad- 
dressed memory words. 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the noninverting outputs Di -D 4 . 

During the writing operation or when the chip select line is 
HIGH the output of the memory goes to a LOW state. 


LOGIC SYMBOL 

17 18 19 20 21 16 

n M u 


4 

CS Di D 2 D 3 D 4 WE 

*0 


5 

*1 


6 

*2 


7 

*3 


B !■.. 

A 4 1024 x4 


9 

A ECL RAM 

''5 


11 — 

Ae 


13 

A? 


14 

*8 


15 

0, O 2 O 3 O 4 



1 1 1 1 

22 23 2 3 

VcC 2 = 24 

BPM-368 


VEE = Pin 12 


DIP 


CONNECTION DIAGRAKHS - Top Views 


Chip-Pak™ 




Note: Pin 1 is marked for orientation. 


IMOX is a trademark of Advanced Micro Devices, Inc. Chip-Pak is a trademark of Advanced Micro Devices, Inc. 

This document contains information on a product under development at Advanced Micro Devices, Inc. The information is intended to help you to 
evaluate this product. AMD reserves the right to change or discontinue work on this proposed product without notice. 
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Advanced Micro Devices 

Bipolar Memories 
Am100474SA/474A/474 



DISTINCTIVE CHARACTERISTICS 

• Fast access time (12ns typ) - improves system 
cycle speeds 

• Fully compatible with 100K series ECL logic - no board 
changes required 

• Enhanced output voltage level compensation providing 
6X (improvement in) Vql and Vqh stability over supply 
and temperature ranges 

• Internally voltage and temperature compensated 
providing flat AC performance 

• Emitter follower outputs - easy wire-ORing 

• Power dissipation decreases with increasing 
temperature 


LOGIC BLOCK DIAGRAM 


D, 0 | O2 O; O3 O3 O4 O4 



FUNCTIONAL DESCRIPTION 

The Am100474SA, Am100474A and Am100474 are fully 
decoded 4096-bit ECL RAMs organized 1024 words by 4 
bits. Word selection is achieved by means of a 10-bit ad- 
dress, Aq through Ag. Easy memory expansion is provided 
by an active LOW chip select (CS) input and unterminated 
OR tieable emitter follower outputs. 

An active, LOW write line (WE) controls the write/read oper- 
ation of the memory. When the chip select and write lines 
are LOW, the data inputs (D1-D4) are written into the ad- 
dressed memory words. 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
words is read out on the noninverting outputs Oi -O4. 

During the writing operation or when the chip select line is 
HIGH the output of the memory goes to a LOW state. 


LOGIC SYMBOL 


23 34 1 2 3 22 


n I I I j, 


10 

CS Di O2 Ds O4 WE 

11 — 

*1 

t2 

*2 

13 


14 

15 

A4 1024 x4 

A ECL RAM 

17 

*6 

19 

Ay. 

20 

A0 

21 

*• 0 , Oj Oj O4 


4 5 s 9 


BPM-364 


Ag A, 


*2 


*2 


BPM-365 


DIP 


CONNECTION DIAGRAMS - Top Views 


Chip-Pak™ 




Note; Pin 1 is marked for orientation. 


BPM 366 


IMOX is a trademark of Advanced Micro Devices, Inc. Chip-Pak is a trademark of Advanced Micro Devices, Inc. 

This document contains information on a product under development at Advanced Micro Devices, Inc. The information is intended to help you to 
evaluate this product. AMD reserves the right to change or discontinue work on this proposed product without notice. 
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Advanced Micro Devices 


Bipolar Memories 
Am10470SA/470A/470 



DISTINCTIVE CHARACTERISTICS 

• Fast access time (12ns typ) - improves system 
cycle speeds 

• Fully compatible with standard voltage compensated 
10K series ECL - no board changes required 

• Internally voltage compensated providing flat 
AC performance 

• Ou^suts preconditioned during write cycle eliminating 
write recovery glitch 

• Emitter follower outputs - easy wire-ORing 

• Power dissipation decreases with increasing 
temperature 


FUNCTIONAL DESCRIPTION 

The Aml0470SA, Am10470A and Am10470 are fuBy de- 
coded 4096-bit ECL RAMs organized 4096 words by one 
bit. Bit selection is achieved by means of a 12-bit address, 
Aq through An . Easy memory expansion is provided by an 
active LOW chip select (CS) input and an unterminated OR 
tieable emitter follower output. 

An active LOW write line (WE) controls the write/read oper- 
ation of the memory. When the chip select and write lines 
are LOW, the data input (D|n) is written into the addressed 
memory word simultaneously preconditioning the output so 
true data is present when the write cycle is complete. This 
preconditioning operation insures minimum write recovery 
times by eliminating the ‘write recovery glitch.’ 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out o.n the nonin.verting output (Dout)- 

During the writing operation or when the chip select line is 
HIGH the output of the memory goes to a LOW state. 


BLOCK DIAGRAM 



Ag A7 Ag A® A.,g A.J, 


CONNECTION DIAGRAMS - Top Views 


LOGIC SYMBOL 


« □ 'fee 

t7 □ 

w 1 S 



Chlp-Pak™ 




Note: Pin 1 is marked for orientation. 

IMOX is a traderricirk of Advanced Micro Devices, Inc. 
Chip-Pak is a trademark of Advanced Micro Devices, Inc. 


Ai 

Aj 

*3 

*4 


WE 

*5 

4096x1 


A 7 

*« 

ECL RAM 


*11 

Dout 



Vcc= Pin 18 
VgE = Pin 9 
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Advanced Micro Devices 


Bipolar Memories 
Am100470SA/470A/470 


DISTINCTIVE CHARACTERISTICS 

• Fast access time ( 12ns typ) - improves system 
cycle speeds 

• Fully compatible with 100K series ECL logic - no board 
changes required 

• Enhanced output voltage level compensation providing 
6X (improvement in) Vql and Vqh stability over supply 
and temperature ranges 

• Internally voltage and temperature compensated 
providing flat AC performance 

• Outputs preconditioned during write cycle eliminating 
write recovery glitch 

• Emitter follower outputs - easy wire-ORing 

• Power dissipation decreases with increasing 
temperature 


FUNCTIONAL DESCRIPTION 

The Am100470SA, Am100470A and Aml00470 are fully 
decoded 4096-bit ECL RAMs organized 4096 words by one 
bit. Bit selection is achieved by means of a 12-bit address, 
Ao through An . Easy memory expansion is provided by an 
active LOW chip select (CS) input and an unterminated OR 
tieable emitter follower output. 

An active LOW write line (WE) controls the write/read oper- 
ation of the memory. When the chip select and write lines 
are LOW, the data input (Dug) is written into the addressed 
memory word simultaneously preconditioning the output so 
true data is present when the write cycle is complete. This 
preconditioning operation insures minimum write recovery 
times by eliminating the ‘write recovery glitch.’ 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the noninverting output (Dour)- 

During the writing operation or when the chip select line is 
HIGH the output of the memory goes to a LOW state. 


LOGIC BLOCK DIAGRAM 



*S *7 *8 *9*10*11 


CONNECTION DIAGRAM - Top Views 



Chip-Pak™ 




Note: Pin 1 is marked for orientation. 


IMOX is a trademark of Advanced Micro Devices, inc. 
Chip-Pak is a trademark of Advanced Micro Devices, Inc. 


LOGIC SYMBOL 



Vqq = Pin 18 
Vee — Pin 9 
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Bipolar Memories 
Am10470SA/470A/470 


DISTINCTIVE CHARACTERISTICS 

• Fast access time (12ns typ) - improves system 
cycle speeds 

• Fully compatible with standard voltage compensated 
10K series ECL - no board changes required 

• Internally voltage compensated providing flat 
AC performance 

• Outputs preconditioned during write cycle eliminating 
/ write recovery glitch 

• Emitter follower outputs - easy wire-ORing 

• Power dissipation decreases with increasing 
temperature 


FUNCTIONAL DESCRIPTION 

The Am10470SA, Am10470A and Am10470 are fully de- 
coded 4096-bit ECL RAMs organized 4096 words by one 
bit. Bit selection is achieved by means of a 12-bit address, 
Ao through A-^. Easy memory expansion is provided by an 
active LOW chip select (CS) input and an unterminated OR 
tieable emitter follower output. 

An active LOW write line (WE) controls the write/read oper- 
ation of the memory. When the chip select and write lines 
are LOW, the data input (Dug) is written into the addressed 
memory word simultaneously preconditioning the output so 
true data is present when the write cycle is complete. This 
preconditioning operation insures minimum write recovery 
times by eliminating the ‘write recovery glitch.' 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the noninverting output (Dout)- 

During the writing operation or when the chip select line is 
HIGH the output of the memory goes to a LOW state. 


BLOCK DIAGRAM 



Ag A7 Ag Ag A,g A,, 


BPM-299 


CONNECTION DIAGRAMS - Top Views 


LOGIC SYMBOL 


DIP Chip-Pak™ 



BPM-282 ' • 

Note; Pin 1 is marked for orientation. 


16 17 IS 



BPM-283 


Vcc = Pinie 
Vee = Pin9 


IMOX is a trademark of Advanced Micro Devices, Inc. 
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Advanced Micro Devices 

Bipolar Memories 
Am100470SA/470A/470 



DISTINCTIVE CHARACTERISTICS 

• Fast access time (12ns typ) - improves system 
cycle speeds 

• Fully compatible with 100K series ECL logic - no board 
changes required 

• Enhanced output voltage level compensation providing 
6X (improvement in) Vql and Vqh stability over supply 
and temperature ranges 

• Internally voltage and temperature compensated 
providing flat AC performance 

• Outputs preconditioned during write cycle eliminating 
write recovery glitch 

• Emitter follower outputs - easy wire-ORing 

• Power dissipation decreases with increasing 
temperature 


FUNCTIONAL DESCRIPTION 

The Am100470SA, Am100470A and Am100470 are fully 
decoded 4096- bit ECL RAMs organized 4096 words by one 
bit. Bit selection is achieved by means of a 12- bit address, 
Aq through Aii . Easy memory expansion is provided by an 
active LOW chip select (CS) input and an unterminated OR 
tieable emitter follower output. 

An active LOW write line (WE) controls the write/read oper- 
ation of the memory. When the chip select and write lines 
are LOW, the data input (D||si) is written into the addressed 
memory word simultaneously preconditioning the output so 
true data is present when the write cycle is complete. This 
preconditioning operation insures minimum write recovery 
times by eliminating the ‘write recovery glitch.’ 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the noninverting output (Dour)- 

During the writing operation or when the chip select line is 
HIGH the output of the memory goes to a LOW state. 


LOGIC BLOCK DIAGRAM 



*6 *7 *0 *9 *10 *11 


BPM-281 


CONNECTION DIAGRAM - Top Views 


LOGIC SYMBOL 


DIP 


Chip-Pak™ 


Dout C 1* 

*0 C 2 

*1 11 3 

*2 C < 

*3 C 3 
*4 II 6 

*5 C 7 

*6 II « 
VeE C 9 


18 □ I'CC 
17 □ D|n 

16 II es 

15 □ WE 
11 3 *11 
13 3 *10 

12 3 *0 
11 3 *« 

W 3 *7 


BPM-282 



Note: Pin 1 is marked for orientation. 


16 17 15 
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MOS Memories 
Am2167 



DISTINCTIVE CHARACTERISTICS 

• High speed - access times as fast as 35ns maximum 

• 16Kx1 organization 

• Single +5 volt power supply 

• Fully static storage and interface circuitry 

• No clocks or timing signals required 

• Automatic power down when deselected 

• Low power dissipation 

- Am2167: 660mW active, HOrnW power down 

• Standard 20-pin, .300 inch dual in-line package 

• High output drive 

- Up to seven standard TTL loads or six 
Schottky TTL loads 

• TTL compatible interface levels 

• No power-on current surge 


BLOCK DIAGRAM 


GENERAL DESCRIPTION 

The Am2167 is a high performance, 16,384-bit, static, 
read/write, random access memory. It is organized as 
16,384 words by one bit per word. All interface signal levels 
are identical to TTL specifications, providing good noise 
immunity and simplified system design. All inputs are pure- 
ly capacitive MOS loads. The outputs will drive up to six 
standard Schottky TTL loads or up to seven standard 
TTL loads. 

Only a single -i-5 volt power supply is required. When de- 
selected (CE ^ V|h), the Am2167 automatically enters 
a power-down mode which reduces power dissipation 
by 80%. 

Data in and Data Out use separate pins and are the same 
polarity allowing them to be connected together for opera- 
tion in a common data bus environment. Data Out is a 
three-state output allowing similar devices to be wire-OR’d 
together. 


CONNECTION DIAGRAM - Top View 
D-20-1, P-20-1 


*2 

*3 

*4 

As 

*6 

*7 

*8 

*9 

*10 

*11 

*12 

*13 

CE 

WE 

Vcc 

Vss 



DATA DATA 
OUT IN 



ADDRESS 0 
ADDRESS: 
ADDRESS 4 
ADDRESS g 
ADDRESS g 
ADDRESS ^0 
ADDRESS ,2 
DATA OUT 
WRITE ENABLE 

(GND)Vss5 


Vcc(+5V) 
ADDRESS 1 

p-> ADDRESS 3 

ADDRESS; 
ADDRESS: 
ADDRESS g 

14 p- ADDRESS, 

ADDRESS, 
DATA IN 


CHIP ENABLE 

03211B-2 


Note: Pin 1 is marked for orientation. 


PRODUCT SELECTIONS 



Ain2167-3S 

Am2167-45 

Am2167-55 

Am21 67-70 

Maximum Access 

Time (ns) 

35 

45 

55 

70 

Maximum Active 
Current I'mA) 

120 

120(160 mil) 

120 (160 mil) 

120(160 rrtri) 

Maximum Standby 
Current (mA) 

20 

20 (30 mil) 

20 (30 mil) 

20 (30 mil) 

Futf Military Operatirig 
Range Versicm 

No 


Yes 



Yes 


ORDERING INFORMATION 


Am2167-35 

Am2167-45 

Am2167-55 

Am2167-70 

Package 

Operating 

Order Code 

Order Code 

Order Code 

Order Code 

Type 

Range 

Am2167-35PC 

Am2167-45PC 

Am2167-55PC 

Am2167-70PC 

P-20-1 

COM’L 

Am2167-35DC 

Am2167-45DC 

Am2167-55DC 

Am2167-70DC 

D-20-1 

COM’L 

- 

Am2167-45DM 

Am2167-55DM 

Am2167-70DM 

D-20-1 

MIL 

- 

Am2167-45DMB 

Am2167-55DMB 



Am2167-70DMB 

D-20-1 

MIL 


Notes; 1 . P = Molded DIP, D = Hermetic DIP. Number following letter is number of leads. 
2. See Operating Range table. 
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Advanced Micro Devices 

MOS Memories 
Am9122/L22 



DISTINCTIVE CHARACTERISTICS 

• High performance replacement for 93422/93L422 

• 256 X 4 organization for small memory systems 

• Fast access times - down to 25ns (Commercial) 

- down to 35ns (Military) 

• Low operating power dissipation 

- Standard power: 660mW (Commercial) 

745mW (Military) 

- Low power: 248/440mW (Commercial) 

495mW (Military) 

• Single 5 volt power supply - ±10% tolerance 
both commercial and military 

• Guaranteed 0.1 %AQL 


Am9122 BLOCK DIAGRAM 


FUNCTIONAL DESCRIPTION 

The Am9122/Am91L22 series is a MOS pin-for-pin and 
functional replacement for the 93422/93L422 bipolar 
memories. These devices are high-performance, low- 
power, 1024-bit, static, read/write random access 
memories. They offer a wide range of access times includ- 
ing versions as fast as 25ns. Each rhemory is implemented 
as 256 words by 4 bits per word. This organization permits 
efficient design of small memory systems and allows finer 
resolution of incremental memory depth. 

The Am91 22/91 L22 employs an output enable and two chip 
enable inputs to give the user better data control. High 
noise immunity, high output drive (4 TTL loads) and TTL 
logic voltage levels allow easy conversion from bipolar to 
MOS. 10% power supply tolerances give better margins in 
the memory system. As with all AMD MOS RAMs, the 
Am91 22/91 L22 is guaranteed to 0.1% AQL. 


CONNECTION DIAGRAM 
Top View 



oOq Ola 00, 01, ooj 012 003 Ola 


RAM-019 


AOORESSa LI 
AOOAESS 2 [I 
AOORESS 1 LI 
ADORESS 0 LI 
AOORESS 5 LI 
ADORESS 6 LI 
ADORESS 7 LI 

(GND)Vss □ 
DATA IN 0 LI 
DATA OUT 0 LI 
DATA INI LI 



□ Vcc (+5V) 

D ADDRESS 4 

H WRITE ENABLE 
D CHIP SELECT 1 
ID OUTPUT ENABLE 

□ CHIP SELECT 2 
I] DATA OUT 3 

I] DATA IN 3 
D DATA OUT 2 

□ DATA IN 2 

□ dataouti 


Note: Pin 1 is marked for orientation. r AM -020 


SELECTION GUIDE 




Am9122-25 

Am9122-35 

Am91L22-35 

Am91L22-45 

Am91L22-60 

Maximum Access Time (ns) 


25 

35 

35 

45 

60 

Maximum Operating Current (mA) 

0to70°C 

120 

120 

80 

80 

45 

-55to125°C 

N/A 

135 

N/A 

90 

N/A 
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Advanced Micro Devices 

MOS Memories 
Am9128 



DISUNCnVE CHARACTERISTICS 


• 2,048 X 8-bit organization 

• Logic voltage levels compatible with TTL 

• Three-state output buffers-common I/O 

• Fully static: no clocks or refresh required 

• Single +5V power supply ± 1 0% tolerance 


• Ice friax as low as 100mA 

• tAA/f ACS low as 70ns 

• Power down mode (IsB as low as 15m A) 

• Commercial' and full military temperature ranges 


GENERAL DESCRIPTION 


The Am9128 is a 16,384-bit static Random Access Read- 
write Memory organized as 2048 words of 8 bits. It uses fully 
static circuitry, requiring no clocks or refresh to operate. 
Directly TTL-compatible inputs and outputs and operation 
from a single +5V supply simplify system designs. Common 


data I/O pins using three-state outputs are provided. The 
Am9128 is available in an industry-standard 24-pin DIP 
package with 0.6-inch pin row spacing. The Am9128 uses 
the JEDEC standard pinout for byte-wide memories (com- 
patible to 1.6K EPROM’s). 


BLOCK DIAGRAM 


*4 

*5 

*6 

*7 

*8 

*10 


*0 

*1 

*2 

*9 

Cl 

HE 



lOg 


DATA I/O 


CONNECTION DIAGRAM 
Top View 



Note; Pin 1 is marked for orientation. 


02050e-2 


PRODUCT SELECTOR GUIDE 



Am9128-70 

Ain9128-90 

Am9128-10 

Am9128-12 

Am9128-15 

Am9128-20 

Maximum Access Time (ns) 

70 

90 

100 

120 

150 

200 

0 to 7(rC 

Ice Max (mA) 

140 

N/A 

120 

N/A 

100 

140 

ISB Max (mA) 

30 

N/A 

15 

N/A 

15 

30 

-55 to 125°C 

Ice Max (mA) 

N/A 

180 

N/A 

150 

150 

150 

ISB Max (mA) 

N/A 

30 

N/A 

30 

30 

30 




© 1C MASTER 1984 


3917 


Advanced Micro Devices 



Advanced Micro Devices 



Advanced Micro Devices 


MOS Memories 
Am9016 


DISTINCTIVE CHARACTERISTICS 

• High density 16K x 1 organization 

• ReplacementforMK4116 

• Low maximum power dissipation - 
462mW active, 20mW standby 

• High-speed operation - 150ns access, 320ns 

cycle (COM’L) 

200ns access, 375ns 
cycle (MIL) 

• ±10% tolerance on standard +12, +5, -5voltages 

• TTL compatible interface signals 

• Thre e-state output 

• RAS only, RMW and Page mode clocking options 

• 128 cycle refreshing 

• Unlatched data output 

• Standard 16-pin, .3 inch wide dual-in-line package 

• JEDEC standard 18-pin, Chip-Pak™ leadless 
chip carrier 

• Double poly N-channel silicon gate MOS technology 

• Extended ambient operating temperature 
(-55 to +85°C) available 


GENERAL DESCRIPTION 

The Am9016 is a high-speed, 16K-bit, dynamic, read/write 
random access memory. It is organized as 16,384 words by 
1 bit per word and is packaged in a standard 16- pin DIP or 
18-pin leadless chip carrier. The basic memory element is a 
single transistor cell that stores charge on a small capacitor. 
This mechanism requires periodic refreshing of the memory 
cells to maintain stored information. 

All input signals, including the t wo cl ocks, are TTL compati- 
ble. The Row Address Strobe (RA S) loa ds the row address 
and the Column Address Strobe (CAS) loads the column 
address. The row and column address sign als sh are seven 
input lines. Active cycles are initiat ed wh en RAS goes low, 
and standby mode is entered when RAS goes high. In addi- 
tion to normal read and write cycles, other types of oper- 
ations are available to improve versatility, performance and 
power dissipation. 

The 3-state output buffer turns on wh en th e column access 
time has elapsed and turns off after CAS goes high. Input 
and output data are the same polarity. 


BLOCK DIAGRAM 


CLOCK 
GENERATOR 
NO 1 






Chip-Pak is a trademark of Advanced Micro Devices. Inc. 
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Advanced Micro 

MOS Memories 
Am9064 


Devices 



DISTINCTIVE CHARACTERISTICS 

• High speed RAS access of 100 and 120ns 

• Fast cycle time of 190 and 220ns 

• Single +5 V ± 10% power supply 

• Temperature and power supply compensated on-chip 
substrate -bias generator 

• Low power 22mW standby 

- 330mW active - 220ns cycle time 

- 385m W active - 190ns cycle time 

• Read, Write, Read-Modify- Write, Page-Mode and 
RAS -Only refresh capability 

• Early write common I/O capability 

• CAS controlled three-state output 

• 128 refresh cycles in 2ms 

• Double poly NMOS silicon gate technology 


GENERAL DESCRIPTION 

The Am9064 is a high speed, high-performance dynamic 
RAM, organized 65,536 x 1 and manufactured using ad- 
vanced NMOS silicon-gate technology. The design is op- 
timized for both high speed and low power dissipation, and 
only a single -i-5V supply is needed because the on-chip 
substrate-bias generator (compensated for temperature 
and supply variations) provides the necessary back bias. 

The Am9064 features multiplexed addressing, and all input 
signals, including clocks, are TTL-compatible; input and 
output signals are th e same polarity, and the three-state 
output buffer is CAS controlled. The Hi-C single-transistor 
memory cell is used to enhance signal margin and reduce 
thea-particle-induced soft-error rate. 

Refresh is achieved by performing RAS-oniy cycles or 
normal read/write cycles on 128 address combinations of 
(Aq - Ag) within a 2ms period. 


BLOCK DIAGRAM 


*0 

: o /- 


ADDRESS 
-yi BUFFER 




^“ 03 ” 

rEl~ 


K= 


rS- 


COLUMN 

ADDRESS 

BUFFER 


N- 


ON-CHiP FULLY 
REGULATED 

Vqb generator 


ORDERING INFORMATION 


Package 

Type 

RAS Access Time 

lOOns 

120ns 

150ns 

Plastic 

Am9064-10PC 

Am9064-12PC 

Am9064-15PC 

Cerdip 

Am9064-10DC 

Am9064-12DC 

Am9064-15DC 
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DISTINCTIVE CHARACTERISTICS 

• High speed - access times as fast as 45ns maximum 

• 4K X 4 organization 

• Single + 5 volt power supply 

• Fully static storage and interface circuitry 

• No clocks or timing signals required 

• Automatic power down when deselected 

• Power dissipation 

- Am2168: 660mW active; 165m W power down 
Am2169; 660mW 

• Standard 20-pin, .300 inch dual-in-line package 

• High output drive 

- Up to seven standard TTL loads or six 
Schottky TTL loads 

• TTL compatible interface levels 

• IMOS processing 


BLOCK DIAGRAM 



l/Oi 1/02 I/O3 I/O4 

04588A-1 


GENERAL DESCRIPTION 

The Am2168 and Am2169 are high performance, static, 
N-Channel, read/write, random access memories or- 
ganized as 4096 words of 4 bits. Operation is from a single 
5V supply, and all input/output levels are identical to stan- 
dard TTL specifications. The Am2168 and Am2169 are the 
same except that the Am2168 offers an automatic CE 
power down feature. 

The Am2168 remains in a low-power standby mode as long 
as CE remains high, thus reducing its power requirements. 
The Am2168 power decreases from 660mW to 165mW in 
the standby mode. The CE input does not affect the power 
dissipation of the Am2169. 

Data readout is not destructive and has the same polarity 
as data input. CE provides for easy selection of an indi- 
vidual device when the outputs are OR-tied. 


CONNECTION DIAGRAM 
Top View 



Note; Pin 1 is marked for orientation. 


PRODUCT SELECTIONS 



Am2168-45 

Am2169-45 

Am2168-55 

Am2169-55 

Am2168-70 

Am2169-70 

Maximum Access Time (ns) 

45 

45 

55 

55 

70 

70 

0to70°C 

•cc 

120 

120 

120 

120 

120 

120 

•sB* (fnA) 

30 

N/A 

30 

N/A 

30 

N/A 

-55 to +125°C 

•cc 

N/A 

N/A 

160 

160 

160 

160 

ISB* (mA) 

N/A 

N/A 

30 

30 

30 

30 


*Am2168only 


3920 


® IC MASTER 1984 



Advanced Micro Devices 

MOS Memories 
Am9150 



DISTINCTIVE CHARACTERISTICS 

• 1024 x 4 organization 

• High speed - 25ns max access time 

• Separate data inputs and outputs 

• Memory reset function 

• High density SLIM 24-pin 
300-MIL package 

• Three-state output buffers 

• Single +5V power supply ±10% 


GENERAL DESCRIPTION 

The Am9150 is a high-performance, static, n-channel, 
read/write, random access memory organized as 1024 x 4. 
It features single 5V supply operation, TTL-compatible input 
and output levels, and separate input and output pins for 
improved system performance and ease of use. 

The Am9150 also incorporates a reset feature which will 
reset the entire contents of the memory to a l^i^LOW in 
two cycie times by controlling R (RESET) and S (CS). 

The Am9150 has four control signals, R, S, W and G. The S 
input controls read, write and reset operations of the device 
and provides for easy selection of ^ individual device when 
the outputs are tied together. The W (WE) input controls the 
normal read and write operations, and the G (OE) controls 
the state of the outputs. 


BLOCK DIAGRAM 


CONNECTION DIAGRAM 
Top View 



ADDRESS 3 1 

0 

24 

□ Vcc{+5V) 

1 

ADDRESS 4 1 

2 

23 

~~l address; 
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22 
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ADDRESS 6 1 
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21 

m ADDRESS 0 

AODRESS7 1 

5 

20 

□ HKETiR) 

ADDRESS 8 d 

6 

Am9150 

19 

CHIP SELECT (S) 

AODRESS9 

7- 

18 

^ WRITE ENABLE (W) 

DATAINPUT1(D,) | 

8 

17 

OUTPUT ENABLE (G) 

DATAINPUTJCDj) 

9 

16 

^ DATA INPUT4 (D 4 ) 

DATAOUTPUnCO,) 

10 

15 
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DATA output; (Q 2 ) 

11 

14 
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12 

13 
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Note: Pin 1 is marked for orientation. 


FUNCTION TABLE 


Inputs 

Outputs 

Mode 

S 

W 

G 

R 

H 

X 

X 

X 

HighZ 

Not Selected 

L 

H 

X 

L 

HighZ 

Reset 

L 

L 

X 

H 

HighZ 

Write 

L 

H 

L 

H 

Ql - Q 4 

Read 

L 

X 

H 

H 

HighZ 

Output Disable 


PRODUCT SELECTIONS 



Am9150-25 

Am9150-35 

Am91 50-45 

Maximum Access Time (ns) 

25 

35 

45 

Ice Max (mA) 

0 to +70°C 

180 

180 

180 

-55 to +125°C 

N/A 

180 

180 
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Am9264 



OISTINCTiVE CHARACTERISTICS 

• Enhanced manufacturability with post-metal 
programming 

• Access time - 250ns (max) 

• Single -(-5V ±10% power supply 

• Fully static operation 

• Completely TTL compatible 

• Standard 24 pin DIP 

• Pin compatible with 16K/32K/64K EPROMs/ROMs 

• Military version (-55 to +125‘’C) - Available 
- 450ns (max) access time 


CONNECTION DIAGRAM 
Top View 

*5 
*4 
*3 
*2 
Ai 
Ao 

01 

02 
O3 

(GND) Vss 

Note; Pin 1 is marked for orientation. rom-Oio 


ORDERING INFORMATION 


Package Type 

Ambient Temperature 
Specifications 



Access Tinte 

450ns 

300ns 

250ns 

Molded 

O^C « T^ « +70°C 

AM9264BPC 

AM9264CPC 

AM9264DPC 

Cerdip 

OX « T^ « +70°C 

AM9264BCC 

AM9264CCC 

AM9264DCC 

Ceramic 

OX Ta « ^70X 

AM9264BDC 

AM9264CDC 

AM9264DDC 

Side-Brazed 

-55°C « Ta « +125°C 

AM9264BDM 




a- 


c ^ 
c < 

[=1 
C ’ 



Am9264 


FUNCTIONAL DESCRIPTION 

The Am9264 high performance read only memory is or- 
ganized 8192 words by 8 bits with access times of less than 
250ns. This organization simplifies the design of small mem- 
ory systems and permits incremental memory sizes of 8192 
words. The fast access times provided allow the ROM to 
service high performance microcomputer applications with- 
out stalling the processor. 

The programmable chip select input signal is provided to 
control the output buffers. Chip Select Polarity may be pro- 
vided by the customer thus allowing the addressing of 2 
memory chips without external gating. The outputs of the 
unselected chips are turned off and assume a high imped- 
ance state. This permits wire-ORing with additional Am9264 
devices and other three state components. 

This memory is fully static and requires no clock signals of 
any kind. A selected chip will output data from a location 
specified by the address present on the address input lines. 
Input and output levels are compatible with TTL specifica- 
tions. 

The ability to program customer code at the last step of 
fabrication (Post Metal Programming Technique) will result 
in faster turn around time for new or old patterns. This 
technique will allow us to test wafers before committing 
customer patterns to categorize speed and power dissipa- 
tion requirements. 
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DISTINCTIVE CHARACTERISTICS 

• Enhanced manufacturability with post metal programming 

• Access time - 250ns (max) 

• Fully static operation 

• Single +5V ± 10% power supply 

• Automatic power down feature controlled by 
separate CE pin. 

80mA max operating current 
20mA max standby current 

• Separate OE pin for tri-state output control 

• Two programmable chip selects with no-connect option 

• Pin compatible with 28 pin 64K and higher density 
ROMs/EPROMs 

• Completly TTL compatible 
® Standard 28 pin DIP 

• Military version (-55 to -)-125°C) - Available with 
450ns (max) access time 


CONNECTION DIAGRAM 


NC 

*12 

*7 

*« 

*5 

*4 

*3 


*2 


*1 

*0 

Oq 

©2 

GND 


C 1* 
C 2 
C 3 
C 4 
C 3 
C 6 
IZ 7 
Z e 
Z 3 
Z 

z « 

Z ’3 
Z ’3 

z » 


Top View 


28 Z 

27 Z 

26 Z 

25 Z 
24 Z 
23 Z 

22 Z 
21 Z 
20 Z 

19 Z 

18 Z 
Z 
16 Z 


Vcc (+5V) 

CS,/CS,/NC 

CS2/CS2/NC 

*6 

*9 

Alt 

OE 

*10 

CE 

O7 

06 

O5 

O4 

03 


Note: Pin 1 is marked for orientation 


ROM -001 


OPERATING RANGE 


FUNCTIONAL DESCRIPTION 

The Am9265 high performance read only memory is or- 
ganized 81 92 words by 8 bits with access times of less than 
250ns. This organization simplifies the design of small 
memory systems and permits incremental memory sizes of 
81 92 words. The fast access times provided allow the ROM 
to service high performance microcomputer applications 
without stalling the processor. 

Two programmable chip select inputs are provided to control 
the output buffers. Chip select polarity may be specified by 
the customer thus allowing the addressing of 4 memory 
chips without external gating. The outputs of the unselected 
chips are turned off and assume a high impedance state. 
This permits wire-ORing with additional Am9265 devices 
and other three state components. No-connect option on 
chip selects can be provided if desired by the customer. 

Tnis memory is fully static and requires no clock signals of 
any kind. A selected chip will output data from a location 
specified by the address present on the address input lines. 
Input and output levefs are compatible with TTL specifica- 
tions. A separate OE, output enable pin, controls outputs 
providing greater system flexibility and eliminating bus 
contention. 

the Am9265 features an automatic stand-by mode. When 
deselected by CE, the maximum supply current is reduced 
from 80mA to 20mA, a 75% reduction. 

The ability to program customer code at the last step of 
fabrication (Post Metal Programming Technique) results in 
faster turn around time for new or old patterns. This 
technique also allows testing of wafers to categorize speed 
and power dissipation before committing customer patterns. 


Ambient 

Part Number Temperature Vss 


Am9265DC/PC/CC 

O^C « Ta « +70“C 

+ 5.0V ±10% 

OV 

Am9265DM 

-55°CsTa« +125°C 

+ 5,0V ±10% 

OV 


ORDERING INFORMATION 


Package Type 

Ambient Temperature 
Specifications 

Access Time 

450ns 

300ns 

250ns 

Molded 

0°C « Ta € -(-70°c 

AM9265BPC 

AM9265CPC 

AM9265DPC 

Cerdip 

o°c « Ta « -t-7(rc 

AM9265BCC 

AM9265CCC 

AM9265DCC 

Ceramic 

Side -Brazed 

0°C « Ta « +70°C 

AM9265BDC 

AM9265CDC 

AM9265DDC 

-55°C « Ta « -(-125°C 

AM9265BDM 

1 
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DISTINCTIVE CHARACTERISTICS 

• Enhanced manufacturability with post metal 
programming 

• Access time - 250ns (max) 

• Fully static operation 

• Single +5V ± 10% power supply 

• Automatic power down feature controlled by 
separate CE pin 

80mA max operating current 
25mA max standby current 

• Separate OE pin for three-state output control 

• Programmable chip select with no-connect option 

• Pin compatible with 28-pin and high density 
ROMs/EPROMs 

• TTL compatible 

• Standard 28-pin DIP 

• Military version (-55 to +125°C) - Available with 
450ns (rTiax) access time 


CONNECTION DIAGRAM 
Top View 



Note: Pin 1 is marked for orientation. 

PIN NAMES 


^-^13 

Address I 

OE 

Output Enable 

CE 

Chip Enable 

Vcc 

+ 5V 

NC 

No Connection 

GND 

Ground 

CS/CS 

Chip Select 

O 0 -O 7 

Data Outputs 


OPERATING RANGE 


Ambient 

Part Number Temperature Vss 


Am92128XPC/CC 

0°C « « +70”C 

+ 5.0V ±10% 

OV 

Am92128BOM 

-55°C«Ta« +125°C 

+ 5.0V ±10% 

OV 


FUNCTIONAL DESCRIPTION 

The Am92128 high performance read only memory is or- 
ganized 16,384 words by 8 bits and has access times of 
less than 250ns. This organization simplifies the design of 
memory systems and permits incremental memory sizes of 
16,384 bytes. The fast access times provided allow the 
ROM to service high performance microcomputer applica- 
tions without inserting wait states. 

One programmable chip select input is provided to control 
the output buffers. Chip select polarity may be specified by 
the customer thus allowing the addressing of 2 memory 
chips without external gating.The outputs of the unselected 
chips are turned off and assume a high impedance state. 
This permits wire-ORing with additional Aiti 92128 devices 
and other three-state components. No-connect option on 
chip select can be provided if desired by the customer. 

This memory is fully static and requires no clock signals of 
any kind. A selected chip will output data from a location 
specified by the address present on the address input lines. 
Input and output levels are compatible with TTL specifica- 
tions. A separate OE, output enable pin, controls outputs 
providing greater system flexibility and eliminating bus 
contention. 

The Am92128 features an automatic stand-by mode. When 
deselected by CE, the maximum supply current is reduced 
from,80mAto 25mA, a 70% reduction. 

The ability to program customer code at the last step 
of fabrication (Post Metal Programming Technique) results 
in faster turn around time for new or old patterns. This 
technique also allows testing of wafers to categorize speed 
and power dissipation before committing customer 
patterns. 


TRUTH TABLE 


CS or CS 

cl 

OE 

Mode 

Outputs 

Power 

H 

L 

L 

X 

Deselected 

High-Z 

Active 

H 

L 

H 

X 

Deselected 

High-Z 

Standby 

L 

H 

L 

H 

Inhibit 

High-Z 

Active 

' L 

H 

H 

X 

Deselected 

High-Z 

Standby 


H 

Li_- 

L 

Read 

Dqut 

Active 


H = HIGH (s 2.0V) 
L = LOW (s 0.8V) 
X = Don't Care 


ORDERING INFORMATION 


Package Type 

Ambient Temperature 
Specifications 

Access Time 

450ns 

300ns 

250ns 

Molded 

OX « Ta « -i-70°C 

Am92128BPC 

Am92128CPC 

Am92128DPC 

Cerdip 

OX « Ta -i-70°C 

Am92128BCC 

Am92128CCC 

Am92128DCC 

Side- Brazed 

-I-55X=sTa« -I-125X 

Am92128BDM 
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DISTINCTIVE CHARACTERISTICS 

• Enhanced manufacturability with post metal 
programming 

• Access time - 250ns (max) 

• Fully static operation 

• Single +5V ± 10% power supply 

• Automatic power down feature controlled by 
separate CE pin 

120mA max operating current 
30mA max standby current 

• Separate OE pin for three-state output control 

• Pin compatible with 28-pin high density 
ROMs/EPROMs 

• TTL compatible 

• Standard 28-pin DIP 



CONNECTION DIAGRAM 
Top View 


28 

1 Vcc (+5V) 

27 

Zl *14 

26 

zn *13 

25 

Zl *8 

24 

Z *9 

23 

Z *11 

22 

Z5e 

21 

b *10 

20 

Z CE 

19 

Z 


FUNCTIONAL DESCRIPTION 

The Am92256 high performance read only memory is or- 
ganized 32,768 words by 8 bits and has access times of 
less than 250ns. This organization simplifies the design of 
memory systems and permits incremental memory sizes 
of 32,768 bytes. The fast access times provided allow the 
ROM to service high performance microcomputer applica- 
tions without inserting wart states. 

The Am92256 features an automatic stand-by mode. When 
deselected by CE, the maximum supply current is reduced 
from 120mA to 30mA, a 75% reduction. The outputs of the 
deselected chips are turned off and assume a high impe- 
dance state. This permits wire-ORing with additional 
Am92256 devices and other three-state components. 

This memory is fully static and requires no clock signals of 
any kirid. A selected chip will output data from a location 
specified by the address present on the address input lines. 
Input and output levels are compatible with TTL specifica- 
tions. A separate OE, output enable pin, controls outputs 
providing greater system flexibility and eliminating bus 
contention. 

The ability to program customer code at the last step 
of fabrication (Post Metal Programming Technique) results 
in faster turn around time for new or old patterns. This 
technique also allows testing of wafers to categorize speed 
and power dissipation before committing customer 
patterns. 


PIN NAMES 


Ao-Ai4 

Address 

OE 

Output Enable 

CE 

Chip Enable 

Vcc 

-F5V 

NC 

No Connection 

GND 

Ground 



Oq-Oj 

Data Outputs 


TRUTH TABLE 


Note: Pin 1 is marked for orientation. rom-005 


OPERATING RANGE 


Part Number 


Ambient 

Temperature 


Vcc Vss 


Am92256PC/CC 

0°C«TaS +70'’C 

+ 5.0V ±10% OV 


- 



CE OE Mode Outputs Power 

H X Deselect High-Z Standby 


H Inhibit 


High-Z Active 

Dout Active 


H = HIGH (s 2.0V) 
L= L0W(<£ 0.8V) 
X = Don’t Care 


ORDERING INFORMATION 


Package Type 

Molded 

Cerdip 
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Ambient Temperature 
Specifications 

0°C « Ta « -(-70°C 
O^C « Ta =£ -l-70°C 


Access Time 

450ns 

300ns 

250ns 

Am92256BPC 

Am92256CPC 

Am92256DPC 

Am92256BCC 

Am92256CCC 

Am92256DCC 
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DISTINCTIVE CHARACTERISTICS 

• 0.3% AQL guaranteed 

• Direct replacement for Intel 2732 

• Pin compatible with Am9233 - 32K ROM 

• Single +5V power supply 

• Fast access time - 350ns and 450ns 

• Low power dissipation 
-787mW active 
-157mW standby 

• Fully static operation - no clocks 

• Three-state outputs 

• TTL compatible inputs/outputs 


GENERAL DESCRIPTION 

The Am2732 is a 32768-bit ultraviolet erasable and pro- 
grammable read-only memory. It is organized as 4096 words 
by 8 bits per word, operates from a single +5V supply, has a 
static standby mode, and features fast single address loca- 
tion programming. 

Because the Am2732 operates from a single +5V supply, it 
is ideal for use in microprocessor systems. All programming 
signals are TTL levels, requiring a single pulse. For 
programming outside of the system, existing EPROM 
programmers may be used. Locations may be programmed 
singly, in blocks, or at random. Total programming time for all 
bits is 200 seconds. 


BLOCK DIAGRAM 


MODE SELECTION 


VCC c 
GND>C 
VPP C 

OBVPP - 
Ci/PGIl - 


DATA OUTPUTS 
0007 


OUTPUT ENABLE 
CHIP ENABLE AND 
PROG LOGIC 


A0-A11 

ADDRESS 

INPUTS 


OUTPUT BUFFERS 


32768-BIT 
CELL MATRIX 


Pins 

Mode^\^ 

CE/PGM 

(18) 

OE/VPP 

(20) 

VCC 

(24) 

Outputs 
(9-11, 13-17) 

Read 

VIL 

VIL 

-rS 

DOUT 

Standby 

VIH 

Don't Care 

-f5 

High Z 

Program 

VIL 

VPP 

-1-5 

DIN 

Program Verify 

VIL 

VIL 

-1-5 

DOUT 

Program Inhibit 

VIH 

VPP 

-1-5 

HighZ 


CONNECTION DIAGRAMS - Top Views 


DIP 



Chip-Pak™ 

L-32-2 


i If 


Pin 1 is marked for orientation. 

Aq-Aii: Addresses 
O 0 -O 7 : Outputs 

CE/PGM; Chip Enable/Program 
OEA/PP: Output Enabie 



NC 


5|/Vpp 

A,0 

CE/PGM 

O7 


Chip-Pak is a trademark of Advanced Micro Devices, Inc. 
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DISTINCTIVE CHARACTERISTICS 

• Fast access times - 200ns, 250ns, 300ns, 450ns 

• New low-cost plastic package for applications not 
requiring reprogramming 

• Low power dissipation 

- 525mW active, 130mW standby 

• ± 10% Vcc supply tolerance available 

• Three-state outputs 

• 24-pin JEDEC approved 2732 pin-out 

• Pin compatible with Am9233 - 32K-bit ROM 


GENERAL DESCRIPTION 

The Am2732A is a 32768-bit UV-light erasable and electri- 
cally programmable read-only memory, organized as 4096 
words by 8-bits. The standard Am2732A offers an access 
time of 250ns, allowing operation with high-speed micro- 
processors without any WAIT state. 

To eliminate bus contention in a multiple-bus micro- 
processor system, Am2732A offers separate Output Enable 
(OE) and Chip Enable (CE) controls. 

All signals are TTL levels, including programming signals. 
Bit locations may be programmed singly, in blocks or 
at random. 


• Separate chip enable and output enable 


The part is available in an economical plastic package for 
applications which do not require reprogramming. 


BLOCK DIAGRAM 


VCC 

QND 

VPP 

oin/pp 

SE/pgm 


A0-A11 

ADDRESS 

INPUTS 



MODE SELECTION 


Mns 

CE/PGM 

(ie) 

OE/VPP 

(20) 

VCC 

(24) 

Output* 
(^11, 13-17) 

Read 

VIL 

VIL 

-1-5 

DOUT 

Standby 

VIH 

X 

-1-5 

HighZ 

Program 

VIL 

VPP , +5 

DIN 

Program Verify 

VIL 

VIL +5 

DOLTT 

Program Inhibit 

VIH 

VPP +5 

HtghZ 


CONNECTION DIAGRAM - Top View 
D-24-4 



A0-A11: Addresses 
00-07: Outputs 

^/PGM: Chip Enable/Program 
OE A^P : Output Enable/VPP Supply 


X can be erther V||^ or Vih 


Figure 1. 


Figure 2. 


ORDERING INFORMATION 


Order 

Number^ 

tACC(n«) 

tcE(ns) 

toE(n8) 

Vcc 

Temperature 

Range 

AM2732APC 

250 

250 

100 

5V ±5% 

c 

AM2732A-2DX 

200 

200 

70 

5V ±5% 

c, l,L 

AM2732A-20DX 

200 

200 

70 

5V ±10% 

C, 1, L, M 

AM2732A-DX 

250 

250 

100 

5V ±5% 

C, l,L 

AM2732A-25DX 

250 

250 

100 

5V ±10% 

C, 1, L, M 

AM2732A-30X 

300 

300 

150 

5V ±5% 

C, l,L 

AM2732A-30DX 

300 

300 

150 

5V ±10% 

C,I.L 

AM2732A-4DX 

450 

450 

150 

5V ±5% 

C,I,L 

AM2732A-45DX 

450 

450 

150 

5V ±10% 

C, 1, L, M 


Note 1: X = C (0 to 70°C), X = I (-40 to +85”C). X = L (-55 to +100°C). X = M (-55 to +125''C). 
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GENERAL DESCRIPTION 


DISTINCTIVE CHARACTERISTICS 

• Fast access time - 200ns, 250ns, and 300ns 

• New low-cost plastic package for applications not 
requiring reprogramming 

• Low power dissipation 

- 525mW active, 105mW standby 

• ±10% power supply tolerance available 

• 28-pin JEDEC approved 2764 pinout 

• Pin compatible with Am9265 - 64K ROM 

• Choice of 4 temperature ranges in ceramic package 

• Fast programming time 


The Am2764 is a 65536-bit ultraviolet erasable and pro- 
grammable read-only memory. It is organized as 8192 words 
by 8 bits per word, operates from a single +5V supply, has a 
static standby mode, and features fast single address loca- 
tion programming. 

Because the Am2764 operates from a single +6V supply, it 
is ideal for use in microprocessor systems. All programming 
signals are TTL levels, requiring a single pulse. For 
programming outside of the system, existing EPROM 
programmers may be used. Locations may be programmed 
singly, in blocks, or at random. 


BLOCK DIAGRAM 


DATA OUTPUTS 

Vcc O0-O7 



01942D-1 

MODE SELECTION 


Pins 

Mode 

cl 

(20) 

OE 

(22) 

PGM 

(27) 

Vpp 

<1) 

Vcc 

(28) 

Outputs 
(11-13, 15-19) 

Read 

V|L 

ViL 

Vh 

Vcc 

Vcc 

OoUT 

Standby 

V(H 

X 

X 

Vcc 

Vcc 

HI^Z 

Program 

VlL 

X 

V|L 

Vpp 

Vcc 

C|N 

Program Verify 

V|L 

VlL 

Vm 

Vpp 

Vcc 

OoUT 

Program InNbit 

V|H 

X 

X 

vpp 

Vcc 

HighZ 


X can be either Vjl or V|h 


The part ia available in an economical plastic padoge for 
eipplications which do not require reprogramming. 


CONNECTION DIAGRAMS - Top Views 

D-28-1 L-32-2 

P-28-1 
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□ Vcc 
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»rlZ 
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□ « 


4 25 

□ s 


5 24 

□ *. 

*.c 

6 23 
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AnOTM 

□ « 


• 21 

□ *« 
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» 20 

□ « 

*.c 

» ft 

□ », 

O.C; 

n ft 

□ «• 

o-C 

12 17 

po. 


|i3 a 

pa. 

OAO d 

1 14 15 

Go. 


019*20-2 


Pin 1 is marked for orientation. 

A 0 -A 12 : Addresses 

O 0 -O 7 : Outputs 

CE: Chip Enable 


* >s I Si 



019*20-3 


OE: 

Output Enable 

PGM: 

Program 

NC: 

No Connect 


ORDERING INFORMATION 


Order 

Numberl 

*ACC (">) 

tCEf"*) 

tQE(ns) 

Vcc 

Temperature 

Range 

AM2764-2DX 

AM2764-2LX 

200 

200 

75 

5V ± 5% 

c. 1 

AM2764-20DX 

AM2764-20LX 

2(X) 

200 

75 

5V 2; 10% 

C, 1 

AM2764DX 

AM2764LX 

2S0 

250 

ioo 

5V ± 5% 

C, 1, L 

AM2764-25DX 

AM2764-25LX 

250 

250 

100 

5V ± 10% 

C. 1, L. M 

AM2764-3DX 

AM2764-3LX 

300 

300 

120 

< 

1+ 

cn 

C. 1, L 

AM2764-30DX 

AM2764-30U 

300 

300 

120 

5V ± 10% 

C, 1, L 

AM2764-4DX 

AM2764-4LX 

450 

450 

' 

150 

5V ± 5% 

C.I.L 

AM2764-45DX 

AM2764-45LX 

450 

450 

150 

5V ± 10% 

C, !, L, M 

AM2764PC 

250 

250 

100 

5V ±5% 

C 


Note: 1 . X = C (0 to -i-70°C), X = I (-40 to +85”C). X = L (-55 to lOO'C), X = M (-55 to + 125°C,. 
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Advanced Micro Devices 

MOS Memories 
Am27128 



DISTINCTIVE CHARACTERISTICS 

• Fast acx»ss time - 150ns, 200ns, 250ns, 300ns, 450ns 

• Low power consumption 

- 525mW active 

- 130mW stand-by 

• Single 5V power supply 

• ±10% V0C supply tolerance available 

• Fully static operation - no clocks 

• Separate chip enable and output enable controls 

• TTL compatible inputs/outputs 

• 28-pin JEDEC approved 27128 pin-out 

• Pin compatible to Am2764 EPROM and 
Am92128-128K ROM 

• Fast programming time (3 min typical) 


BLOCK DIAGRAM 


GENERAL DESCRIPTION 

the Am27128 is a 131,072-bit UV-light erasable and electri- 
cally programmable read-only memory. It is organized as 
16384 words by 8-bits per word. The standard Am27128 
offers access time of 250ns, allowing operation with high- 
speed microprocessors without any WAIT state. 

To eliminate bus contention in a multiple-bus micropro- 
cessor system, the Am27^ offers separate output ena- 
ble (OE) and chip enable (CE) controls. 

All signals are TTL levels, including programming signals. 
Bit locations may be programmed singly, in blocks or at 
random. To reduce programming time, the Am27128 may 
be programmed using 1ms pulses. Typically, Am27128 
can be programmed in three minutes. See Flow Chart on 
page 6 for details. 


CONNECTION DIAGRAM - Top View 


DATA OUTPUTS 

O - '^cc O 0 -O 7 



03138C-1 

MODE SELECTION 


Pins 

CE 

(20) 

OE 

(22) 

PGM 

(27) 

Vpp 

(1) 

1 

Vcc 

(28) 

Outputs 
(11-13, 15-19) 

Read 

V|L 

V|L 

V|H 

Vcc 

Vcc 

OOUT 

standby 

V|H 

X 

X 

Vcc 

Vcc 

High Z 

Program 

Vm. 

V|H 

V|L 

Vpp 

Vcc 

Din 

Program Verify 

Vh. 

ViL 

Vh 

Vpp 

Vcc 

Dour 

Program IrMit 

V(H 

X 

X 

Vpp 

Vcc 

High Z 


X can be either V|l or V|h 

Figure 1 . 



C3138C-2 

Note; Pin 1 is marked for orientation. 


Addresses 

OE: 

Output Enable 

Outputs 

PGM; 

Program 

Chip Enable 


' 


Figure 2. 


ORDERING INFORMATION 


Order'' 

Number 

*ACC('’S) 

tCE(ns) 

toi(ns) 

— 

Vcc 

Temperature 

Range 

AM2712e-1DX 

150 

150 

75 

5V ± 5% 

c, 1 

AM27128-15DX 

150 

150 

75 

5V ± 10% 

c.l 

AM27128-2DX 

200 

200 

75 

5V ± 5% 

C,I,L 

AM27128-20DX 

200 

200 

75 

5V ± 10% 

C, 1, L. M 

AM27128DX 

250 

250 

100 

5V ± 5% 

C. I,L 

AM27128-25DX 

250 

250 

100 

5V ± 10% 

C. 1, L. M 

AM27128-3DX 

300 

300 

120 

5V ± 5% 

C,I,L 

AM27128-30DX 

300 

300 

120 

5V ± 10% 

C, l,L 

AM27128-4DX 

450 

450 

150 

5V ± 5% 

C, I.L 

AM27128-45DX 

450 

1 

450 

150 

5V ± 10% 

C, 1, L, M 


Note: 1. X = C(0to+70“C).X=l(-40to+85°C),X = L(-55to+100°C), 
X = M(-55to+t25°C). 
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Advanced Micro Devices 

MOS Memories 
Am27256 



DISTINCTIVE CHARACTERISTICS 

• Fast access time - 170ns, 200ns, 250ns, 300ns, 450ns 

• Programming voltage: 12.5V 

• Low power consumption 

- 525mW active 

- 13dmW stand-by 

• Single 5V power supply 

• ± 1 0% Vcc supply tolerance avaulable 

• Fully static operation - no clocks 

• Separate chip enable and output enable controls 

• TTL compatible inputs/outputs 

• 28-pin JEOEC approved Am27256 pin-out 

• Pin compatible to Am2764 EPROM, 

Am27128 EPROM and Am92256 - 256K ROM 

• Fast progamming time (5 min typical) 

• Auto select mode for automated programming 


BLOCK DIAGRAM 


DATA OUTPUTS 

O Vgc 



040696-1 


Figure 1. Mode Select 


^\vPins 

Mode 

CE 

(20) 

OE 

(22) 

Ag 

(24) 

Vpp 

(1) 

Vcc 

(28) 

Outputs 

(11-13, 

15-19) 

Read 

VlL 

V|L 

X 

Vcc 

Vcc 

Dqut 

Output Disable 

V|L 

VlH 

X 

Vcc 

Vcc 

HighZ 

Stand By 

V|H 

X 

X 

Vcc 

Vcc 

HighZ 

Program 

VlL 

VlH 

X 

Vpp 

Vcc 

Din 

Program Verify 

V|H 

V,L 

X 

Vpp 

Vcc 

Dqut 

Program Inhibit 

VlH 

VlH 

X 

Vpp 

Vcc 

HighZ 

Auto Select 

VlL 

V|L 

Vh 

Vcc 

Vcc 

Code 


Note; X can be either Vjl or V|h 
Vh = 12.0V ±0.5V 


GENERAL DESCRIPTION 

The Am27256 is a 262,144 bit UV-light erasable and elec- 
trically programmable read-only memory. It is organized as 
32,7M words by 8-bits per word. The standard Am27256 
offers access time of 250ns, allowing operation with high- 
speed microprocessors without any WAIT state. 

To eliminate bus contention on a multiple-bus microproces- 
sor system, the Am27256 offers separate output enable 
(OE) and chip enable (CE) controls. 

All signals are TTL levels, including programming signals. 
Bit locations may be programmed singly, in blocks or at 
random. To reduce programming time, the Am27256 may 
be programmed using 1ms pulses. Typically, the Am27256 
can be programmed in five minutes. 


CONNECTION DIAGRAM - Top View 



Note: Pin 1 is marked for orientation. 0406se-2 

Aq-Au: Addresses OE: Output Enable 

O 0 -O 7 : Outputs CE/PGM: Chip Enable/Program 

Figure 2. 


ORDERING INFORMATION 


Order 

Number 

IaCC 

(ns) 

*CE 

(ns) 

iQE 

(ns) 

Vcc 

Am27256-1DC 

170 

170 

75 

5V ±5% 

Am27256-2DC 

200 

200 

75 

5V ±5% 

Am27256-20DC 

200 

200 

75 

5V±10% 

Am27256DC 

250 

250 

100 

5V ±5% 

Am27256-25DC 

250 

250 

100 

5V ± 10 % 

Am27256-3DC 

300 

300 

120 

5V ±5% 

Am27256-30DC 

300 

300 

120 

5V ± 10 % 

Am27256-4DC 

450 

450 

150 

5V ±5% 

Am27256-45DC 

450 

450 

150 

5V ± 10 % 
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ABBREVIATIONS 

OF 

COMPANY 

NAMES 


Action Ins 

Action Instruments 

AO 

Analog Devices 

AOT 

Advanced Digital Technology 

Advent 

Advent Products, Inc. 

Alphatron 

Alphatron 

AMA 

American Automation 

AMD 

Advanced Micro Devices 

AMI 

American Microsystems, Inc. 

Amperex 

Amperex Electronic Corp. 

Analogic 

Analogic 

Analog Sys 

Analog Systems 

APC 

Applied Micro Circuits 

Apex 

Apex Microtechnology 

APM 

Applied Microsystems Corp. 

AppI Sys 

Applied Systems Corp. 

APT^ 

Applied Microtechnology 

Apl0l( 

Array Tech 

MpiCiK usy'diciiid 

Array Technology 

AWI 

AWI Electronics 

Barvon 

Barvon Research 

Bedford 

Bedford Computer Systems Inc. 

Burr-Brown 

Burr-Brown 

CAE 

Computer Aided Engineering 

Cal Devices 

California Devices 

Cermetek 

Cermetek 

CGRS 

CGRS Microtech Inc. 

Cherry 

Cherry Semiconductor 

CIC 

Custom Integrated Circuits 

CirTech 

Circuit Technology 

Citel 

Citel 

Comlinear 

Comlinear Corporation 

CMA 

Custom MOS Arrays 

Comark 

Comark Corp. 

Comdiai 

Comdiai Semiconductor 

Comp Auto 

Computer Automation 

Compas 

Compas Microsystems 

Cont Logic 

Control Logic Inc. 

Control Sys 

Control Systems Microsystems Div. 

CreMicro 

Creative Micro Systems 

Cromemco 

Cromemco, Inc. 

Cubit 

Cubit Inc. 

Curtis 

Curtis Electro Devices, Inc. 

Cybernetic 

Cybernetic Micro Systems 

Cybersys 

Cybersystems 

Cybertek 

Cybertek Inc. 

Data General 

Data General 

Data I/O 

Data I/O 

Data Trans 

Data Translation 

Datel 

Datel 

Oatricon 

Datricon Corporation 

DDC 

Data Devices Corporation 

DEC 

Digital Equipment Corporation 

Die-Tech 

Die-Tech 

Digelec 

Digelec Corp. 

Digitek 

Digitek, Inc. 

Dionics 

Dionics Inc. 

Dist Comp 

Distributed Computer Systems 

Divers Tech 

Diversified Technology 

E-HI 

E-H International, jnc. 

EDI 

Electronic Designs Inc. 

Elind 

Elind Elettronica Industriale 

EMM-SESCO 

EEM-SESCO 

Emulogic 

Emulogic Inc. 

ETI Micro 

ETI Micro 

Exar 

Exar Integrated Systems 

Exei 

Exet Microelectronics 

Fairchild 

Fairchild 

Ferranti 

Ferranti Electric 

Force 

Force Computers 

Fujitsu A 

Fujitsu America 

Fujitsu 

Fujitsu Microelectronics, Inc, 


Gl 

General Instrument 

GTE Micro 

GTE Microcircuits 

Harris 

Harris Semiconductor 

Heurikon 

Heurikon Corp. 

Hilevel 

Hilevel Technology, Inc. 

Hitachi 

Hitachi America, Ltd. 

Holt 

Holt Inc. 

HP 

Hewlett-Packard 

Hughes 

Hughes Aircraft, Solid State 
Products 

Hybrid Sys 

Hybrid Systems 

KyCemp 

HyComp 

ini! 

International Cybernetics 

IDT 

Integrated Device Technology 

IMI 

International Microcircuits, Inc. 

IMP 

International 

Microelectronic Products 

IMS 

Industrial Microsystems Inc. 

Infosphere 

Infosphere 

Inmos 

Inmos 

IntCirEng 

Integrated Circuit Engineering 

IntCirSys 

Integrated Circuit Systems 

IntCompSys 

Integrated Computer Systems 

Int Tech 

Integrated Technology Corp. 

Intech 

Intech Microcircuits Div. 

Intel 

Intel 

Interdesign 

Interdesign 

Intersil 

Intersil 

Intronics 

Intronics 

in 

ITT Semiconductors 

Kinetic Sys 

Kinetic Systems 

Kontron 

Kontron Electronics 

Lambda 

Lambda Semiconductor 

Linear Tech 

Linear Technology 

LSI Comp 

LSI Computer Systems 

LSI Logic 

LSI Logic Corporation 

Master Logic 

Master Logic Corporation 

Matrix 

Matrix Corp. 

Matrox 

Matrox Electronic Systems 

Maxim 

Maxim Integrated Products 

MCC 

Micro-Computer Control 

MCE 

MCE Electronics 

Micrel 

Micrel 

Micro Innov 

Micro Innovators 

Micropac 

Micropac Industries 

Micro Net 

Micro Networks 

Micro Pwr 

Micro Power Systems 

Micro Sci 

Micro Sciences Corp. 

Micro Tech 

Microcircuits Technology 

Micro-Link 

Micro-Link Corporation 

Micron 

Micron Technology 

MilerTron 

MilerTronics 

Miller 

Miller Technology 

Mitel 

Mitel Semiconductor 

Mitsubishi 

Mitsubishi Electronics 

MMI 

Monolithic Memories, Inc. 

Mustek 

Monolithic Systems Corp. 

Motorola 

Mostek 

MRC 

Motorola Semiconductor 

Murray 

MRC Systems 

Monosil 

Murray Consulting 

National 

National Semiconductor 

NCM 

NCM Corp. 

NCR 

NCR Corp., Microelectronics 
Division 

NEC 

NEC Electronics 

Nitron 

Nitron 


OAE 

Oliver Advmiced Engineering 

Octagon 

Octagon Systems Corp. 

OEI 

Optical Electronics Inc. 

Ohio Sci 

Ohio Sclentic 

OKI 

OKI Semiconductor 

Omnibyta 

Omnibyte Corp. 

Onset 

Onset Computer Corp. 

Panasonic 

Panasonic 

Pico Design 

Pico Design 

Polycore 

Polycore Electronics 

Plessey 

Plessey Semiconductors 

PMi 

Precision Monilithics, Inc. 

PragOes 

Pragmatic Design Inc. 

Pro-Log 

Pro-Log Corp, 

Quay 

Quay Corp. 

Raytheon 

Raytheon Semiconductor 

RCA 

RCA Solid State Division 

RCI Data 

RCI Data 

RELMS 

Relational Memory Systems 

Reticon 

Reticon 

RIFA 

RIFA 

Rockwell 

Rockwell, Microelectronic Devices 

RTC 

Riehi Time Corporation 

Sanyo 

Sanyo 

SBE 

SBt Inc. 

SEEQ 

SPI 

Siemens 

Si-Fab 

Signetics 

SEEQ Technology, Inc. 

Semi Processes Inc. 

Siemens 

Si-Fab 

Signetics 

SGS 

SGS Semiconductor 

Charn 

S.harp 

Silicon G 

Silicon General 

Siliconix 

Siliconix 

Silicon Sys 

Silicon Systems Inc. 

Siltronics 

Siltronics 

SMC 

Standard Microsystems Corp. 

S MOS 

S MOS Systems 

Solarise 

Solarise Enterprises 

Solitron 

Solitron Devices 

Sprague 

Sprague Electric Company 

SSM 

Solid State Micro Technology 


for Music 

SSS 

Solid State Scientific 

Stag 

Stag Microsystems 

STC 

Storage Technology Corp. 

STD 

STD Microsystems 

Struc Des 

Structured Design Inc. 

Stynetic 

Stynetic Systems 

Sunrise 

Sunrise Electronics 

Sunshine 

Sunshine Semiconductor 

Supertax 

Supertex Inc. 

Symtek 

Symtek Corp. 

Synertok 

Synertek 

Sys Innov 

Systems Innovations 

Tau Zero 

Tau Zero Inc. 

Technitrol 

Technitrol 

Tektronix 

Tektronix 

Teledyne C 

Teledyne Crystalonics 

Teledyne P 

Teledyne Philbrick 

Teiedyne S 

Teledyne Semiconductor 

Telefunken 

Telefunken 

Telmos 

Telmos 

Teltone 

Teltone Corporation 

Tl 

Texas Instruments 

Third Domain 

Third Domain 

Thomson-CSF 

Thomson-CSF Components Corp. 

Toshiba 

Toshiba America 

Trans-Data 

Trans-Data 

TRW 

TRW LSI Products 

Unitrode 

Unitrode 

Universal 

Universal Semiconductor, inc. 

Varix 

Varix Corp. 

VLSI Design 

VLSI Design Associates 

VTI 

VLSI Technology, Inc. 

Votrax 

Votrax 

Weitek 

Weitek Corporation 

Western 

Western Digital 

Wintek 

Wintek Corp. 

Xicor 

Xicor, Inc. 

Xycom 

Xycom 

Zendex 

Zendex Corp. 

Zilog 

ZyMOS 

Zilog 

ZyMOS Corporation 

Zytrex 

Zytrex Corp. 


American Microsystems, Inc. 


AMI 

A Subsidiary 
of Gould Inc. 



S2333 


32,768 BIT (4096x8) 
STATIC NMOS ROM 


Features 

□ Fast Access Time: 350ns Maximum 

□ Fully Static Operation 

□ Single +5V ±5% Power Supply 

□ Directly TTL Compatible Inputs 

□ Three-State TTL Compatible Outputs 

□ Two Programmable Chip Selects 

□ EPROM Pin Compatible (2732) 

□ Extended Temperature Range Available 


General Description 

The AMI S2333 is a 32,768 bit static mask programma- 
ble NMOS ROM organized as 4096 words by 8 bits. The 
device is fully TTL compatible on all inputs and out- 
puts and has a single + 5V power supply. The three 
state outputs facilitate memory expansion by allowing 
the outputs to be OR-tied to other devices. 

The S2333 is pin compatible with UV EPROMs making 
system development much easier and more cost effec- 
tive. The fully static S2333 requires no clocks for opera- 
tion. The two chip selects are mask programmable with 
the active level for each being specified by the user. 

The S2333 is fabricated using AMI’s N-Channel MOS 
technology. This permits the manufacture of very high 
density, high performance mask programmable ROMs. 


Logic Symbol 


CSi* cs,* 



Pin Names 

Qq— Q? 

CS1-CS2 

Vcc 


Configuration 

1 

24 

m Vcc 

2 

23 

□ a, 

3 

22 


4 

21 

H *11 

5 

20 

□ CS,* 

6 

19 

□ Ai( 

7 

18 

□ CS 2 * 

8 

17 

□ O 7 

9 

16 

□ a» 

10 

15 

□ 05 

11 

14 

□ 84 

12 

13 

□ 83 


Address Inputs 
Data Outputs 
Chip Select Inputs 
+ 5V Power Supply 


Block Diagram 


A 4 

*5 

Aj 

A? 

Ag 

As 

Am 


Aq- 

Ai. 

A2 - 
A3- 

A11- 


■CSi 


•CSs- 


AOORESS 

DECODER 

DRIVER 


32,768 RIT 
ARRAY 


CHIP 

SELECT 

DECODER* 


OUTPUT 

BUFFERS 


ADDRESS 


COLUMN 

DECODER 

► 

VO 

DRIVER 


CIRCUITS 


Qa ®2 84 0« 81 O3 85 O7 

'PROGRAMMABLE CHIP SELECTS 

MAY BE SPECIFED AS ACTIVE LOW {CS) OR ACTIVE HIGH (CS) 

ORNOCONHECT(NC) 
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S68A364/S68B364 


65,536 BIT (8192x8) 
STATIC NMOS ROM 


Features 

□ Fast Access Time: S68A364-350ns Maximum 

S58B364-250ns Maximum 

□ Low Standby Power. 85mW Maximum 

□ Late Mask Programmable 

□ Fully Static Operation 

□ Single +5V ±10% Power Supply 

□ Directly TTL Compatible Inputs 

□ Three-State TTL Compatible Outputs 

□ Programmable Chip Enable 


General Description 

The AMI S68364 family are 65,536 bit static mask 
programmable NMOS ROMs organized as 8192 words 
by 8 bits. The devices are fully TTL compatible on all in- 
puts and outputs and have a single + 5V power supply. 
The three-state outputs facilitate memory expansion 
by allowing the outputs to be OR-tied to other devices. 

The devices are fully static, requiring no clocks for 
operation. The chip enable is mask programmable, the 
active level being specified by the user. When not 
enabled, power supply current is reduced to a maxi- 
mum of 15mA. 

The S68364 family of devices are fabricated using 
AMI’S NMOS ROM technology. This permits the mask 
programmable ROMs. 
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S2364A/S2364B 


65,536 BIT (81 92x8) 
STATIC NMOS ROM 


Features 

□ Fast Access Time: S2364A 350ns Maximum 

S2364B 250ns Maximum 

□ Low Standby Power; 85mW Maximum 

□ Fully Static Operation 

□ Single +5V ±10% Power Supply 

□ Directly TTL Compatible Inputs 

□ Three-State TTL Compatible Outputs 

□ Three Programmable Chip Enables/Selects 

□ EPROM Pin Compatible (2764) 

□ Late Mask Programmable 


The device is fully TTL compatible on all inputs and out- 
puts and has a single + 5V power supply. The three 
state outputs facilitate memory expansion by allowing 
the outputs to be OR-tied to other devices. 

The S2364 is pin compatible with the 2764 UV EPROM 
making system development much easier and more 
cost effective. It is fully static, requiring no clocks for 
operation. The three chip enables are mask program- 
mable; the active level for each being specified by the 
user. When not enabled, power supply current is re- 
duced to a 10mA maximum. 


General Description 

The AMI S2364 Is a 65,536 bit static mask program- 
mable NMOS ROM organized as 8192 words by 8 bits. 


The S2364 Is fabricated using AMI’s N-Channel MOS 
technology. This permits the manufacture of very high 
density, high performance mask programmable ROMs. 


Block Diagram 


Aj- 

A,- 

A7- 

Aj- 
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DECODER 

DRIVER 
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DECODER 

DRIVER 
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DECODER* 




65,536 
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VO 
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*C0NTR0L FUNCTION AND ACTIVE LEVEL IS USER OEFMED 


Logic Symbol 


Pin Configuration 


•Csf »£» *CS/ 
CE, CEi CEj 



A* □ 


1 

28 

2 

27 

3 

26 

4 

25 


24 

■ 

23 


22 

■ 

21 





11 

18 

12 

17 

13 

16 

14 

15 


lOEAK 


po. 


Pin Names 


Aq— Ai 2 Address Inputs 

Qo— Q7 Data Outputs 

CS/CE 1 -CS/CE 3 Chip Selects/Enables 
OEiOE Output Enable 

Vcc;GND;NC 5V;Ground; No Connect 
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S23128A/S23128B 


131 ,072 BIT (16384x8) 
STATIC NMOS ROM 


Features 

□ Fast Access Time: S23128A-350ns Maximum 

S23128B-250ns Maximum 

□ Low Standby Power. 11 OmW Max. 

□ Fully Static Operation 

□ Single -h5V ± 10% Power Supply 

□ Directly TTL Compatible Outputs 

□ Three-State TTL Compatible Outputs 

□ Two Programmable Chip Enables/Selects 

□ EPROM Pin Compatible (27128) 

□ Late Mask Programmable 

□ Programmable Output/Chip Enable 

General Description 

The AMI S23128 is a 131,072 bit static mask program- 
mable NMOS ROM organized as 16,384 words by 8 bits. 


The device is fully TTL compatible on all inputs and out- 
puts and has a single + 5V power supply. The three 
state outputs facilitate memory expansion by allowing 
the outputs to be OR-tied to other devices. 

The S23128 is pin compatible with the 27128 EPROM 
making system development easier and more cost 
effective. The fully static S23128 requires no clocks for 
operation. The three control pins are mask program- 
mable With the active level and function being specified 
by the user. The pins can also be programmed as no 
connections. If CE functions are selected, automatic 
powerdown is available. The power supply current is 
reduced to 12mA when the chip is disabled. 

The S23128 is fabricated using AMI’s NMOS tech- 
nology. This permits the manufacture of high density, 
high performance ROMs. 


Block Diagram 


As 




As- 




A7 




*8 

ROW 


MEMORY 


ADDRESS 


MATRIX 


DECODER 

"7^ 

131,072 BIT 

AiB 

DRIVERS 


ARRAY 

All— ^ 








Ai3 





TIT... 


*CS/CEi 




*0E/CE 


COLUMN 

ADDRESS 

DECODER 

DRIVERS 



1 


COLUMN 

I/O 

CIRCUITS 

' 


OUTPUT 

BUFFERS 


OtOiOjDsQ^QsOia, 


* THE USER OraOES BETWrai A CS OR CE nMCnON AND 
THEN OEFMES THE ACTIVE LEVEL FOR CSAX AM OE/CE. 


Logic Symbol 

•CS/CE, ‘CS/CEj 


A. - 
A, - 
h - 
Aa - 
A4 - 
As - 
At - 

*7 - 

A, - 

At- 
Aio - 

All - 

Ai2 — I 
Aia 


Pin Configuration 



Pin Names 

Ao-Ai3 

Qq-Q? 

CS/CEi-CS/CEs 

OE/CE 

Vcc;GND;NC 


Address Inputs 
Data Outputs 
Chip Selects/Enables 
Output Enable/Chip Enable 
5V;Ground; No Connect 
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S23256B/S23256C 


262,144 BIT (32,768x8) 
STATIC NMOS ROM 


Features 

□ Fast Access Time: 

S23256B: 250ns Maximum 
S23256C: 150ns Maximum 

□ Low Power Dissipation 
Active Current: 

40mA Maximum 
Standby Current: 10mA Maximum 

□ Fully Static Operation 

□ Two User-Defined and Programmable 
Control Lines: CE/CS, OE/CE 

□ EPROM Pin Compatible 

□ Late Mask Programmable 

□ Three-State TTL Compatible Outputs 


General Description 

The AMI S23256 is a 262,144 bit static mask program- 
mable NMOS ROM organized as 32,768 words by 8 
bits. The devices are fully TTL compatible on all inputs 
and outputs and operate from a single + 5V ± 10% 
power supply. The three state outputs facilitate 
memory expansion by allowing the outputs to be OR- 
tied to other devices. 

The S23256 is pin compatible with the 27128 UV 
EPROM making system development much easier and 
more cost effective. It is fully static, requiring no 
clocks for operation. 

The S23256 is fabricated using AMI’S N-Channel MOS 
ROM technology. This permits the manufacture of very 
high density, high performance mask programmable 
ROMs. 


UJ 



28 □ Vec 

27 □ A, 4 

26 □ Ai 3 

25 □ I 
24 3 As 
23 □ All 

22 □ oecE* 

21 □ Aio 

20 □ CMS* 
19 □ O7 
18 □0, 

17 □ Qs 
16 □ O4 
15 □ O3 


Pin Names 


A0 — A14 

Address Inputs 

Oq—Qj 

Data Outputs 

CE/CS 

Chip Enable/Chip Select 

OE/CE 

Output/Chip Enable 

Vcc:GND;NC 

5V;Ground; No Connect 
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32K byte Bubble Memory Card 


FUJITSU 


There are two kinds of Fujitsu bubble memory 
card: one for high-speed file memory and one 
for low-speed file memory. 

Both can be connected to the 
8-bit micro- processor buss and 
the capacity is easily increased de- 
pending on a system. 


ENGINEERING DATA 



FBC304M1A 

FBC304D2A 

Devices 

FBM31DB 

FBM32DA 

Number of Devices 

4 

4 

Organization 

Serial loop 

Major/Minor loop 

Capacity 

296,128 bits 

324,024 bits 

Average Access Time 

370 ms 

4.5 ms 

Drive Frequency 

lOOKHz 

lOOKHz 

Data Rate 

100K bits/sec. 

200K bits/sec. 

Interface 

TTL Compatible 

TTL Compatible 

Power Consumption 

Operating 

gw 

11 W 

Stand-by 

" ew 

2.5 W 

Power Requirement * 

-H2 V(±5%) 0.3AMax. ! 

■H2 V(±5%) 1.0A Max. 

-12 V(±5%)0.2AMax. 

-12 V(±5%)0.2A Max. 


5V (±5%) 1.6AMax. 

i 5 V (± 5 %) 0.7A Max. 

Temperature Range 

0®C to + 50°C 

0"Cto-t-50“C 

Operating 

Non-volatile Storage 

-40°Cto+85°C 

-40°Cto-^85°C 

Card Dimension 

230 X 160 mm^ 

230 X 160 mm* 


* Sequencial power-on and power-off are unnecessary. 


Fijutsu 32K byte Bubble Memory Card 


FBC304M1A is a 32K byte bubble memory card 
containing four 74K bit serial loop organized 
Bubble Memory Devices FBM31DB. 

The timing and control circuits, in addition to 


coil drivers, function drivers, sense amplifier, etc., 
are also mounted on the same card, which can be 
directly connected to the 8-bit micro processor as 
a low-speed data file and program memory. 
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FBC304D2A is a 32K byte high-speed bubble 
memory card with a TTL interface, containing 
four 83K bit major/minor loop organized Bubble 
Memory Devices FBM32DA with peripheral cir- 
cuits. As a high-speed random access file memory 



this card can be connected to the 8 bit micro- 
processor buss via a control card FBC304C2A and 
the number of cards can be increased up to 256K 
bytes (8 cards), according to a system scale. 


/i - Bus 


FBC304C2A Control Card 




Data 

8uff«r 






AddrtstI 

Buffer 


IControl 

Bi* 

Interfaoi 


Control 

Circuit 




Address 

Decoder 


Timing 

Generator 


FBC304D2A Memory Card 


Coil Driver 


IM 

1 

1 Function Driver | 

1 


■i 

Coil Driver 

■ 1 

1 

Function Driver 

1 



Coil Driver 

W\ 

i 

Function Driver 



■i 

1 Coil Driver | 

W\ 


Bubble 

Memory 


Bubble 

Memory 


Bubble 

Memory 


Function Driver 


Bubble 

Memory 



Sense 

Circuit 






-|^^^Conw|rtei^J— ► -6V 
► +5V 


#8 


#1 


#2 


EXPECTED BUBBLE MEMORY APPLICATIONS 


System Memory 
Capacity (Byte) 

10K 

100K 

Chip Capacity (bit) 

64K ~ 100K 

256K 


1M 10M 

> 1 M 


Program Memory 

Bubble Memory 
Products 



Mini-File Memory 



File Memory 



Competing 
Technology 
(Application Area) 




Applications 

• File memory for microcomputer and mini- 
computer 

• Replacement for disc, drum and tape devices 

• Program loaders for testing equipment and 
numerical control systems 
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64 K bit Bubble Memory Device 


FBM31DB and FBM32DA are 18-pin DIP packages 
that cdhtain a 64K bit serial loop chip and a 64K 
bit major/minor loop chip, respectively, orthogonal 
coils for rotating magnetic field, and a magnet for 
biasing which makes the bubbles stable to keep 


data. 

These bubble memory devices serve as the heart 
of the Fujitsu bubble memory card mounted on a 
printed circuit board. 


ENGINEERING DATA 



FBM310B 

FBM32DA 

Capacity: 

74,032 bits 

83,354 bits (total) 

81,006 bits (effective) 

Organization: 

Serial loop 

Major/Minor loop 

Drive Frequency: 

lOOKHz 

lOOKHz 

Transfer Rate: 

TOOK bits/sec. 

50K bits/sec. 

Average Access Time: 

370 ms 

4.5 ms 

Power Consumption: 

500 mW 

500 mW 

Temperature Range 

Operating: 

Non-voiatiie Storage: 

0°C to -1- 55°C 
-40°C to -1- 85°C 

0°Cto-h55°C 
-40° C to + 85°C 

Externai Magnetic Fieid 

Operating; 

Non-Voiatiie Storage: 

50 Oe Max. 

100 Oe Max. 

50 Oe Max. 

100 Oe Max. 

Physical Structure: 

18 pin DIP 

18 pin DIP 

Dimensions: 

27.94 X 31 X 10 mm^ 

27.94 X 31 X 10 mm^ 

Weight 

30g 

30 g 


CIRCUIT DIAGRAM 


• FBM31DB (Serial loop) • FBM32DA (Major/Minor loop) 


Replicstor {-) 
Detector 1 (-) 
Detector 1 (+) 


Detector 2 (-) 
Detector 2 (+) 
Detector 3 (-) 
Detector 3 ( + ) 
Detector 4 (-) 
Detector 4 ( + ) 

Replicator ( + ) 10 
Annihilator(-) 11 
Common 12 
Common (+) 12 
Generator (-) 13 



18 Y Coil {+) 

17 Y Coil (-) 
16 X Coil ( + > 

15 X Coil (-) 
1 GND 


PIN ASSIGNMENT 

• FBM31DB (Serial loop) 



J Y Coil (+) 
Y Coil (-) 
X Coil (+) 
I5] XCoil (-> 
T4I Replicator (— ) 

T3I Generator (— ) 

■ Corrtmon (+) 

■ 771 Annihilator (— ) 
To| Replicator (+) 


Transfer (— ) 
Replicator {-) 

Detector T (-) 
Detector 1 (+j 
Detector 2 (-) 
Detector 2 {+) 
Replicator (+) 10 
Annihilator (-) 1 1 
Annihilator (+) 1 2 
Generator (+) 13 
Generator (_) 14 
Transfer ( + ) 15 



Loop numbers ( 00 through 8D) are designated by 
hexadecimal code. 


FBM32DA (Major/Minor loop) 


Y Coil (-)|T 
YCoil(+)|T 
Transfer (— ) fs" 
Replicator (— ) f4~ 
GND [ 
Detector 1 (— ) a 
Detector 1 (+) a 
Detector 2 (-)[^ 

Detector 2 (+) a 
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TU XCoil (+) 

■i3 ^coii (-) 

N.C. 

• TB] Transfer (+) 
lT| Generator (— i 
To] Generator (+) 

• 1^ Annihilator (+) 

TT] Annihilator (— ) 
Replicator (+) 
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256K bit Bubble Memory Device 



FUJITSU 



The FBM42DA is a major/minor bubble memory 
device in a 16 DIP package containing a 256K bit 
chip; the FBM43DA is a block replicator transfer 
bubble memory device in a 20 pin DIP- package 
containing a 256K bit chip. Both devices are 


mountable on a printed circuit board and have 
orthogonal coils for rotating magnetic field. They 
also Incorporate magnets for biasing, thereby pro- 
viding the bubbles with stability to retain data. 


ENGINEERING DATA 


i 

^ __j 

FBM42DA 

FBM43DA 

Capacity 

283,026 bits (effective) 

1,097 bits X 258 loops 

273,745 bits (effective) 

1 ,033 bits X 265 loops 

Organization 

1 Major/minor loop 

Major/minor loop 

(Block replicator transfer system) 

Drive Frequency 

1 lOOKHz 

lOOKHz 

Transfer Rate 

50K bits/sec 

100K bits/sec 

Average Access Time 

8.5 ms 

6.0 ms 

Power Consumption 

; 670 mW 

670 mW 

Temperature Range 

Operating 

Non-volatile Storage 

■ 0“C to +55“C 
-40‘’C to +85®C 

0°C to +55°C 
-4b‘’C to +85®C 

External Magnetic field | 

50 Oe Max. 

50 Oe Max. 

Physical Structure j 

16 pin DIP 

20 pin DIP 

Dimensions ! 

27.94 X 31 X 1 1 mm^ 

27.94x31 X 11 mm^ 

Weight 

30g 

30g 


CIRCUIT DIAGRAM 

• FBM42DA (Major/minor loop) 


• FBM43DA (Block replicator transfer) 


(1096) 


Transfer (— ) 
Replicator (— ) 
Detector 1 (— ) 
Detector 1 ( + ) 

Detector 2 (-) 
Detector 2 ( + ) 
Common ( + ) 
Annihilator {— ) 10 
Common ( + ) 9 

Common ( + ) 9 

Generator)-) 11 

Transfer ( + ) 12 



Generator (— ) 3 

Transfer in (— ) 4 

Replicator/Transfer out (—) 5 
Detector 1 ( + ) 7 

Detector 1 (-) 8 

Detector 2 (+) 9 

Detector 2 ( — ) 10 


Detector 3 ( + 1 11 

Detector 3 (-) 12 

Detector 4 ( + ) 13 

Detector 4 (— ) 1*1 

Replicator/Transfer out ( + ) 16 
Transfer in ( + ) 17 

Generator ( + ) 18 



PIN ASSIGNMENT 

• FBM420A (Major/minor loop) 


• FBM43DA (Block replicator transfer) 


GND 

Detector 1 


GND 



1 ^ 

3I 

1 ^ 

3" 

in 


( + ) 
(-) 
( + ) 

1 + 1 



X Coil 
XCoil 
Generator 
Transfer in 
Replicator/ 



*The $ mark prefixed hexadecimal codes in the circuit diagrams indicate minor loop numbers. 
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ICM/^TER 

BELOMGS CW V3UR 
BOOKaiELF 

If you use 1C MASTER frequently, you can obtain your own copy by ordering 
now. Use the order cards contained in this publication, or order by 
telephone as described below. 

1C MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that are 
closest to his specific needs. It Is the surest way to find the optimum 
device to answer an engineering design requirement. By ordering now, you 
won’t have to borrow or search for 1C MASTER the next time you need It. 

Typical Use of 1C MASTER 

Can an engineer find out who makes a 64K dynamic RAM with an access 
time of 120 nanoseconds or faster in less than 30 seconds? 

He can if he turns to the Memory section of IC MASTER and looks for the 
64K organization (words and bits per word) that he needs. 

Because each device is listed In order of access time, he can easily 
determine the devices that satisfy his speed requirements. 

In the United States only: 

You can order IC MASTER simply by charging it to your VISA or Master 
Card credit card. To place your order, call now: (516) 222-2500. 

Ask for Extension 314. 

C«DER VOUR CC*^ 
NOW 
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HM -7602/03 

32 X 8 PROM 

HM-7602 — Open Collector Outputs 
HM-7603 — "Three State" Outputs 


Description 


Pinout 


TOP VIEW - DIP 


The HM-7602/03 is a fully decoded high speed Schottky TTL 256/Bit 
Field Programmable ROM in a 32 word by 8 bit/word format with open 
collector (HM-7602) or 'Three State" (HM-7603) outputs. These PROMs 
are available in a 16 pin D.I.P. (ceramic or power plastic). 

All bits are manufactured storing a logical ”1" (Positive Logic) and can be 
selectively programmed for a logical "0" in any one bit position. 

Nickel-chromium fuse technology is used on this and all other Harris 
Bipolar PROMs. 

The HM-7602/03 contains test rows which are in addition to the storage 
array to assure high programmability and guarantee parametric and A.C. 
performance. The fuses in these test rows are blown prior to shipment. 



There is one chip enable input on the HM-7602/03. 
the chip. 


CE low enables 


PIN NAMES 


Aq — A 4 Address Inputs 

Ol — 08 Data Outputs 

CE Chip Enable Input 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7602/03-5 (Vcc = 5.0V ±5%, Ta = ooc to +75oc) 

HM-7602/03-2/-8 (Vcc = 5.0V +10%, Ta = -550G to +1250C) 
Typical measurements are at Ta = 250 c, Vcc ” +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

— 

TEST CONDITIONS 

IIH 

Address/Enable "1" 



+40 

pA 

ViH = Vcc Max. 

IlL 

Input Current "0" 


-50.0 

-250 

pA 

VI L = 0.45V 

VIH 

Input Threshold "1" 



_ ■ 

V 

Vcc = Vcc Min 

V|L, 

Voltage "0" 



0.8 

V 

Vcc = Vcc Max. 

VOH 

Output Voltage "1" 


3.2* 

— 

V 

lOH = -2.0mA, Vcc = VcC Min. 

VOL 

"0" 

■I 

0.35 

0.45 

V 

lOL = +16mA, Vcc = VCC Min. 

lOHE 

Output Disable "1" 


_ 

+100 

PA 

VOH, Vcc = Vcc Max. 

lOLE 

Current "0" 


- 

-100 

PA 

VOL = 0.3V, Vcc = VCC Max. 

VCL 

Input Clamp Voltage 


- 

-1.2 

V 

l|N = -18mA 

lOS 

Output Short Circuit 
Current 

-15* 

- 

-100* 

mA 

Vcc = Vcc Max., VOUT = O.OV 
One Output Only for a Max. 
of 1 Second. 

• CC 

Power Supply Current 

- 

90 

130 

mA 

Vcc = Vcc Max. All Inputs 
Grounded 


NOTE; Positive current defined as into device terminals 
* "Three State" only 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 

Typical measurements are at Ta = +25®C, V'cc “ +5V 



HM-7602/03-5 

5V±5% 

000 10+7500 

HM-7602/03-2/-8 

5V ±10% 

- 550 c to +I 2500 


SYMBOL 

PARAMETER 

TYPIOAL 

MAXIMUM* 

TYPIOAL 

MAXIMUM* 

UNITS 


Address Access Time 

30 

50 

- 

60 

ns 


Chip Enable Access Time 

20 

35 

- 

50 

ns 


*A.C. limits guaranteed for worst case n 2 sequencing with maximum test frequency of BMHz. 
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HM-7610/11 

HIGH SPEED 256 x 4 PROM 

HM-7610 - Open Collector Outputs 
HM-7611 - "Three State" Outputs 


Description 


Pinouts 


The HM-7610/11 are fully decoded high speed Schottky TTL 1024 
bit Field Programmable ROM's in a 256 word by 4 bit/word format with 
open collector (HM-7610) or "three state" (HM-7611) outputs. The 
PROMs are available in 16 pin D.I.P. (ceramic or power plastic). 

All bits are manufactured storing a logical "1" (positive logic) and can 
be selectively programmed for a logical "0" in any bit position. 

The HM-7610/11 contain test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 


TOP VIEW-DIP 



This PROM is intended for use in state of the art high speed logic systems. 

Nickel-chromium fuse technology is used on these and all other Harris 
Bipolar PROMs. 

There are two chip enable inputs on the HM-7610/11 where CE-j and CE 2 
low enables the chip. 


PIN NAMES 
Aq - Ay Address Inputs 
Oi - O4 Data Outputs 
CEi , CE2 Chip Enable Inputs 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7610/11-5 (Vcc = 5.0V ±5%, Ta = Ooc to +750C) 

HM-7610/11 -2/-8 (Vcc = 5.0V +10%, Ta = -55oC to +1250C) 
Typical measurements are at Ta = 25oC, Vqc = +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IIH 

Address/Enable "1" 

— 


+40 

PA 

V|H = VCC Max. 

ML 

Input Current "0" 

- 


-100 

/iA 

V|L = 0.45 V 

VjH 

Input Threshold "1" 

2.0 

1,5 

- 

V 

VCC = VCC Min, 

VIL 

Voltage "0" 

- 

1.5 

0.8 

V 

VCC = VCC Max. 

VOH 

Output "1" 


3.2* 

- 

V 

lOH = -2.0mA, Vcc = VCC Min. 

VOL 

Voltage "0" 

■■ 

0.35 

0.50 

V 

lOL = +16mA, VCC = VCC Min. 

lOHE 

Output Disable "1" 

- 


+40 

/iA 

VOH. VCC = Vcc Max. 

lOLE 

Current "0" 

- 

- 

•^0* 

/iA 

VOL = 0.3V, Vcc = VCC Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

I|N = -18mA 

lOS 

Output Short Circuit 
Current * 

-15* 


-100* 

mA 

Vcc = Vcc Max. VouT = O.OV 
One Output Only for a Max. 
of 1 Second 

Ice 

Power Supply Current 

- 

90 

110 

mA 

Vcc = VCC Max. All Inputs 
Grounded 


NOTE; Positive current defined as into device terminals. 
* "Three-State" only. 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 
Typical Measurements are at Ta = 250C, Vcc = +5V 



HM-7610/11-5 

5V +5% 

OOC to +750C 

HM-7610/11-2/-8 

5V +10% 

-550c to +I250C 


"B" 

"A" 

STD 

"B" 

"A" 

STD 

SYMBOL 

PARAMETER 

TYP 

MAX 

TYP 

MAX 

TYP 

MAX 

TYP 

MAX 

TYP 

MAX 

TYP 

MAX 

UNITS 

TaA 

Address Access Time 

25 

35 

35 

45 

40 

60 

— 

50 

— 

65 

— 

75 

ns 

Tea 

Chip Enable Access Time 

- 

25 

- 

25 

- 

25 

- 

30 

- 

30 

- 

30 

ns 

Tda 

Chip Disable Access Time 

— 

25 

— 

25 

— 

25 


30 


30 

— 

30 



A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5MHz. 
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® HARRIS HM-7620/21 

HIGH SPEED 512 x 4 PROM 

HM-7620- Open Collector Outputs 
HM-7621 - 'Three State" Outputs 


Description 


Pinout 


The HM-7620/21 are fully decoded high speed Schottky TTL 2048 
bit Field Programmable ROM's in a 512 word by 4 bit/word format with 
open collector (HM-7620) or "three state" (HM-7621) outputs. These 
PROMs are available in 16 pin D.I.P. (ceramic or power plastic). 

All bits are manufactured storing a logical "1" (positive logic) arid can 
be selectively programmed for a logical "0" in any bit position. 

The HM-7620/21 contain test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metric and A. C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

This PROM is intended for use in state of the art high speed logic systems. 
Nickel-chromium fuse technology is used on these and all other Harris 
Bipolar PROMs. 

There is a single chip enable input on the HM-7620/21 where CE low 

ciiauicd 


TOP VIEW - DIP 


A6 
As 

A4 

A3 
Ao 
Al 
A? 

GNO 

PIN NAMES 



Aq — As Address Inputs 

CE Chip Enable Input 

Oi — 04 Data Outputs 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7620/21-5 (Vcc = 5.0V +5%, Ta = ooc to +75oc) 

HM-7620/21 -2/-8 (Vcc = 5.0V +10%. Ta = - 550 c to +1250C) 
Typical measurements are at Ta = 250 c, Vcc = +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IIH 

Address/enable "1" 

— 

_ 

+40 

pA 

ViH = Vcc Max. 

ML 

Input Current "Q" 

- 

- 

-100 

^iA 

V|L = 0.45V 

VIH 

Input Threshold "1" 

2.0 

- 

- 

V 

Vcc = Vcc Min. 

VIL 

Voltage "0" 

- 

- 

0.8 

V 

vcc = VCC Max. 

VOH 

Output "1” 


3.2* 

— 

V 

lOH = -2.0mA, Vcc = VCC Min. 

VOL 

Voltage "0" 

mM 

0.35 

0.50 

V 

• OL = +16rnA, VCC = VCC Min. 

lOHE 

Output Disable "1 " 

- 

- 

+40 

PA 

VOH. VCC = Vcc Max. 

• OLE 

Current "0" 

. ■ - 

— 

-40 * 

PA 

VOL = 0.3V. VCC = Vcc Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

I|N = -18mA 

•OS 

Output Short Circuit 
Current 

-15* 


-100* 

mA 

Vcc = Vcc Max. VouT = O.OV 
One Output Only for a Max. 
of 1 Second 

ICC 

Power Supply Current 

- 

90 

120 

mA 

Vcc = Vcc Max. All Inputs 
Grounded 


NOTE: Positive current defined as into device terminals. 
* "Three-State" only. 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 
Typical Measurements are at Ta = 250C, Vcc = +5V 




HM-7620/21 - 
5V +5% 
OOC to + 750 C 



HM-7620/21-2/8 

5V +10% 

- 550 c to’+ 1250 c 

1 

"B" 

"A" 

STD 

"B" 

"A" 

STD 

SYMBOL 

PARAMETER 

^01 

MAX 

QIQ 

MAX 

BQ 

MAX 


MAX 


MAX 

QQ 

MAX 

UNITS 

Taa 

Address Access Time 

30 

40 

40 

50 

50 

70 

■ 

55 

■ 

70 


85 

ns 

Tea 

Chip Enable Access Time 

- 

25 

- 

25 

- 

25 

■ 

30 

H 

30 

- 

30 

ns 

TpA 

Chip Disable Access Time 

- 

25 

- 

25 

- 

25 

9 

30 

B 

30 

- 

30 

ns 


A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5MHz. 


> 

cc 

O 

IE 

UJ 


® iC MASTER 1984 


3945 


Harris Semiconductor 







































































Harris Semiconductor 


^ HARRIS 


HM-7640/41 

HIGH SPEED 512 x 8 PROM 


HM-7640 - Open Collector Outputs 
HM-7641 - "Three State" Outputs 


Description 

The HM-7640/41 are fully decoded high speed Schottky TTL 4096 bit 
Field Programmable ROMs in a 512 word by 8 bit/word format with open 
collector (HM-7640) or "three-state" (HM-7641 ) outputs. These PROMs 
are available in a 24 pin DIP (ceramic or power plastic). 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical " 0 " in any bit position. 

Nickel-chromium fuse technology is used on this and all other Harris 
Bipolar PROMs. 

The HM-7640/41 contain test rows and columns which are in addition to 
the storage array to assure high programmability and guarantee parametric 
and A.C. performance. The fuses in these test rows and columns are 
blown prior to shipment. 

There are four chip enable inputs on the HM-7640/41 where CEi and CE 2 
low and CE 3 and CE 4 high enables the chip. 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7640/41 -5 (Vcc = 5.0V ±5%. Ta = OOC to +750C) 

HM-7640/41 -2/-8 (Vcc ' 5.0V ±10%, Ta = -55oC to -1-12500 
Typical measurements are at Ta = 250C, Vcc ~ ■'■5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IlH 

Address/Enable "1" 

- 

. - 

-40 

JUA 

V|H = Vcc Max. 

IlL 

Input Current "0" 

- 

- 

-100 

flA 

V|L = 0.45V 

V|H 

Input Threshold "1" 

2.0 

- 

- 

V 

Vcc = Vcc Min. 

VIL 

Voltage "0" 

- 

- 

0.8 

V 

Vcc = Vcc Max. 

VOH 

Output "1" 

2.4* 

3.2* 

- 

V 

lOH = -2.0mA, Vcc = VCC Min. 

VOL 

Voltage "0" 

- 

0.35 

0.50/0.45 

V 

lOL = +16mA, Vcc = VCC Min. 

lOHE 

Output Disable "1" 

- 

- 

-1-40 

/iA 

VOH, VCC = Vcc Max. 

lOLE 

Current "0" 

- 

- 

-40* 

MA 

VOL = 0.3V, VCC = VCC Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

I|N = -18mA 

lOS 

Output Short Circuit 
Current 

-15* 


-100* 

mA 

Vcc = Vcc Max. VquT = O.OV 
One Output at a Time for Max. 
of 1 Second 

ICC 

Power Supply Current 

- 

125 

170 

mA 

Vcc “ Vcc Max., All Inputs 
Grounded. 


NOTE: Positive current defined as into device terminals. 
* 'Three-State" only. 


Pinouts 


TOP VIEW - DIP 


A7C 


24 

D Vcc 

A6 C 

2 

23 

D Ab 

A5C 

3 

22 

D NC 

A4C 

4 

21 

3CE, 

A3C 

5 

20 

3CE2 

A2C 

6 

19 

:ce3 

AlC 

7 

18 

3CE4 

AOC 

8 

17 

DOb 

OlC 

9 

16 

307 

O2C 

10 

15 

DOS 

O3C 

11 

14 

D05 

GNDQ 

12 

13 

D04 


PIN NAMES 


Aq - Ag Address Inputs 
O^-Og Data Outputs 
CE-j , CE2, CE3, CE4 Chip Enable Inputs 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 
Typical Measurements are at Ta = 250C, VqC ‘•'SV 



HM-7640/41 -5 

5V +5% 

OOC to + 750 C 

HM-7640/41 -2/-8 

5V +10% 

- 550 c to +I 250 C 


"A" 

STD 

"A" 

STD 

SYMBOL 

PARAMETER 

TYP 

MAX 

TYP 

MAX 

TYP 

MAX 

TYP 

MAX 

UNITS 

Taa 

Address Access Time 

35 

45 

50 

70 

_ 

60 

_ 

85 

ns 

Tea 

Chip Enable Access Time 

- 

35 

- 

40 

- 

45 

- 

50 

ns 

Tda 

Chip Disable Access Time 

“ 

35 

— 

40 

— 

45 

— 

50 

ns 


A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5MHz. 
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^ HARRIS 


HM-7649 

HIGH SPEED 512 X 8 PROM 


Description 


Pinout 


The HM-7649 is a fully decoded high speed Schottky TTL 4096 
bit Field Programmable ROM in a 512 word by 8 bit/word format with 
"Three State" outputs. This PROM is available in a 20 pin D.I.P. (ceramic 
or power plastic). 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

Nickel Chromium fuse technology is used on this and all other Harris 
Bipolar PROMs. 

Vhe pinout is identical to the 74S473 PROM. 

The HM-7649 contains test rows and columns which are in addition to 
the storage array to assure high programmability and guarantee parametic 
and A. C. performance. The fuses in these test rows and columns are 
blown prior to shipment. 

There is a chip enable input on the HM-7649 where CE low enables 
the device. 


AoC 1 
Aid 2 
A 2 CI 3 
Asd 4 

A4d 
Old 
02d 
03 d 
04d 
GNDC 


20DVCC 

f 

19l]A8 

18 U A? 

17l]A6 

16 ]]A5 

ibH^ 

I 43 O 8 

13^07 

12l]06 

11 DOb 


TOP VIEW -D.I.P. 


PIN NAMES 

Aq-As Address Inputs 

Ol -Os Data Outputs 

CE Chip Enable Input 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7649-5 (Vcc = 5,0V +5%, Ta = Qoc to +75oc) 

HM-7649-2/8 (Vcc * 5.0V ±10%. Ta = -55oC to +1250C) 
Typical measurements are at Ta = 250C, Vcc = +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IIH 

Address/Enable "1" 

_ 


+25 

MA 

VlH = VCC Max. 

ML 

Input Current "0" 

- 

— 

-100/-250 

MA 

V|L = 0.45V 

VIH 

Input Threshold "1" 


— 

— 

V 

Vcc = Vcc Min. 

VIL 

Voltage "0" 


— 

0.80 

V 

Vcc = Vcc Max. 

VOH 

Output "1" 


3.2 

- 

V 

lOH = -2.0mA, Vcc = VCC Min. 

VOL 

Voltage "0" 


0.35 

0.50 

V 

lOL = +16mA, VCC = VcC Min. 

lOHE 

Output Disable "1 " 

- 

- 

+40 

jUA 

VOH, VCC = Vcc Max. 

IQLE 

Current "0" 

- 

- 

-40 

PA 

VOL = 0.3V, VCC = Vcc Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

IlN = -18mA 

lOS 

Output Short Circuit 
Current 

-20 

' 

-100 

mA 

Vcc=VcC Max. VquT^O.OV, 

One Output Only for a Max. 
of 1 Second 

'cc 

Power Supply Current 

- 

120 

170 

mA 

Vcc = VCC Max. All Inputs 
Grounded 


NOTE: Multiple entries refer to parameter values for "A'VSTD. Positive current defined as into device terminals. 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 
Typical Measurements are at Ta = 250C. Vcc = +5V 



UM.yCAO.C 

5V +5% 

QOC to + 750 C 

ij|ui . 7 C 4 0 . 2 / _8 

5V+10% 

-550c to + 1250c 


"A" 

STD 

"A" 

STD 

SYMBOL 

PARAMETER 

TYP 

MAX 

TYP 

MAX 

TYP 

MAX 

TYP 

MAX 

UNITS 

TaA 

Address Access Time 

35 

45 

40 

60 

_ 

60 

_ 

80 

ns 

Tea 

Chip Enable Access Time 

- 

35 

- 

40 

- 

45 

- 

50 

ns 

Tda 

Chip Disable Access Time 

— 

35 

— 

40 

— 

45 

— 

50 

ns 


A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5MHz. 
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^ HARRIS 


HI\/l-7642/43 

HIGH SPEED 1K X 4 PROM 


HM-7642 - Open Collector Outputs 
HM-7643 - 'Three State” Outputs 


Description 


Pinout 


The HM-7642/43 are fully decoded high speed Schottky TTL 4096 
bit Field Programmable ROMs in a 1 K word by 4 bit/word format with 
open collector {HM-7642) or "three state" {HM-7643) outputs. These 
PROM's are available in an 18 pin DIP {ceramic or power plastic). 

All bits are manufactured storing a logical "1" {positive logic) and can 
be selectively programmed for a logical "0" in any bit position. 

Nickel-chromium fuse technology is used on these and all other Harris 
Bipolar PROMs. 

The HM-7642/43 contains test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metrics and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There are two chip enable inputs on the HM-7642/43. CEi and CE 2 low 
enables the chip. 


TOP VIEW- DIP 


1 

18 

2 

17 

3 

16 

4 

15 

5 

14 

6 

13 

7 

12 

8 

11 

9 

10 


PIN NAMES 

Ao-Ag ADDRESS INPUTS 
O1-O4 DATA OUTPUTS 
CEi,CE 2 CHIP enable inputs 


D.C. ELECTRICAL CHARACTERISTICS {Operating) HM-7642/43-5 {Vcc = 5.0V +5%, Ta = QOC to -p/BOC) 

HM-7642/43-2/-8 {Vcc = 5.0V +10%, Ta = -550C to ■H250C) 
Typical Measurements are at Ta = 250C, Vcc ~ +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

•IH 

l|L 

Address/Enable "1" 
Input Current "0" 

- 

- 

-40 

-100 

KDI 

V|H = Vcc 

V|L = 0.45V 

< < 
r- I 

Input Threshold "1 " 
Voltage "0" 

2.0 

- 

0.8 

> > 

Vcc = Vcc 

Vcc = Vcc Max. 

I -1 

0 0 
> > 

Output "1” 

Voltage "0" 

H 

3.2* 

0.35 

0.50/0.50/0.45 

V 

V 

lOH ~ -2.0mA, Vcc ~ VCC Min. 
IqL = -H6mA, Vcc ~ Vcc Min. 

•OHE 

•ole 

Output Disable "1" 
Current "0" 

- 

- 

0 0 

IBI 

VnH, Vpp = Vpp Max. 

Vql = 0.3V, Vcc = Vcc Max. 

VCL 

Input Clamp Voltage 

- . 

- 

-1.2 

V 

I|N = -18mA 

•os 

Output Short Circuit 
Current 

-15* 


-100* 

mA 

Vcc " Vcc Max. VquT = O.OV, 
One Output at a Time for a Max. 
of 1 Second 

•cc 

Power Supply Current 

- 

100 

140 

mA 

Vcc ~ Vcc Max., All Inputs 
Grounded. 


NOTE: Positive current defined as into device terminals. 
* "Three-State" only. 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 
Typical Measurements are at Ta = 25oC, Vqc = +5V 



HM-7642/43-5 

5V+5% 

QOC to + 75 OC 

HM-7642/43-2/-8 

5V+10% 

- 550 c to +1 250 c 


“B" 

"A" 

STD 

"B" 

"A" 

STD 

SYMBOL 

PARAMETER 

TYP 

MAX 

TYP 

MAX 

TYP 

MAX 

TYP 

MAX 

TYP 

MAX 

TYP 

MAX 

UNITS 

Taa 

Address Access Time 

35 

45 

40 

50 

45 

60 

- 

55 

- 

70 

_ 

85 

ns 

Tea 

Chip Enable Access Time 

- 

25 

- , 

25 

- 

25 

- 

30 

- 

30 

- 

30 

ns 

Tda 

Chip Disable Access Time 

— 

25 

— 

25 

— 

25 

— 

30 

— 

30 

' 

— 

30 

ns 


A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5MHz. 
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® HARRIS HM-7681 

HIGH SPEED IK X 8 PROM 


Description 


Pinouts 


The HM-7681 is a fully decoded high speed Schottky TTL 8192 bit 
Field Programmable ROM in a IK word by 8 bit/word format with 
'Three State" outputs. This PROM is available in a 24 pin D.I.P. (ceramic 
or power plastic). 

All bits are manufactured storing a logic "1" (Positive Logic) and can 
be selectively programmed for a logical "0" in any one bit position. 

Nickel-chromium fuse technology is used on this and all other HARRIS 
Bipolar PROMs. 

The HM-7681 contains test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 


TOP VIEW - DIP 


A? C 1 

A6 C 2 

AsC 3 
A4C 4 

AsC 5 

A 2 C 6 

AlC 

AOC 

oiC 

02 C 

O 3 C 

GNDL 


24 D Vcc 

23 D As 
22 

21 DCEi 
20 I]CE2 

19 3 CE 3 
18 DCE 4 

17 308 

16 3O7 

15 3 06 
14 3 O 5 
13 3 O 4 


PIN NAMES 


Aq - Ag Address Inputs 
Oi - Os Data Outputs 


There are four chip enable inputs on the HM-7681. 
and CE3, CE4 high enables the chip. 


CEi, CE2 low. 


CE 1 , CE 2 , CE 3 , CE 4 


Chip Enable Inputs 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7681-5 (Vcc = 5.0V ±5%, Ta = Qoc to + 750 C) 

HM-7681-2/8 (Vcc = 5.0V ±10%, Ta = - 550c to +I250C) 
Typical measurements are at Ta = 250c, Vcc = +5V 


SYMBOL 

PARAMETER 

MIN 

— 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

— 

Address/enable "1" 

_ 

- 

+40 

pA 

VlH = Vcc Max. 

■■ 

Input Current "0" 

- 

— 

-100/-250 

PA 

V|L = 0.45V 

ViH 

Input Threshold "1" 

2.0 

- 

- 

V 

Vcc = Vcc Min. 

VIL 

Voltage "0" 

- 

- 

0.8 

V 

vcc = VCC Max. 

VOH 

Output "1" 


3.2 

- 

V 

lOH = -2.0mA, Vcc = VCC Min. 

VOL 

Voltage "0" 


0.35 

0.50 

V 

lOL = +16mA, Vcc = VCC Min. 

lOHE 

Output Disable "1" 

- 

- 

+40 

pA 

VOH, VCC = VCC Max. 

lOLE 

Current "0" 

- 

- 

-40 

pA 

VOL = 0.3V, Vcc = Vcc Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

I|N = -18mA 

lOS 

Output Short Circuit 
Current 

-15 


-100 

mA 

Vcc = Vcc Max., VOUT = O.OV 
One Output Only for a Max. 
of 1 Second 

'CC 

Power Supply Current 


130 

170 

mA 

Vcc = Vcc Max. All Inputs 
Grounded 


NOTE; Multiple entries refer to parameter values for "A"/STD. Positive current defined as into device terminals. 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 
Typical Measurements are at Ta=250C, VcC=''^5V 



HM-7681-5 

5V+5% 

0OCto+75OC 

HM-7681-2/8 

5V ±10% 

- 550 c to +I 250 C 


"A" 

STD 

"A" 

STD 

SYMBOL 

PARAMETER 

TYP 

MAX 

TYP 

MAX 

TYP 

MAX 

TYP 

MAX 

UNITS 

Taa 

Address Access Time 

40 

50 

50 

70 


60 



90 

ns 

Tea 

Chip Enable Access Time 

- 

35 

- 

40 

- 

40 

- 

50 

ns 

Tda 

Chip Disable Access Time 

- 

35 

- 

40 

- 

40 

- 

50 

ns 


A.C. Limits guaranteed for worst case n 2 sequencing with maximum test frequency of 5MHz. 
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33 HARRIS 


HM-7685 

HIGH SPEED 2K X 4 PROM 


Description 


Pinouts 


The HM-7685 is a fully decoded high speed Schottky TTL 8192- bit 
Field Programmable ROM in a 2K word by a 4 bit/word format with 
"Three State" outputs. This PROM is available in an 18 pin DIP (ceramic 
or power plastic). 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

Nickel-chromium fuse technology is used on this and all other Harris 
Bipolar PROMs. 

The HM-7685 contains test rows and columns which are in addition to 
the storage array to assure high programmability and guarantee para- 
metrics and A. C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 


TOP VIEW - DIP 



GNono 



PIN NAMES 

^0 “ ^10 Address Inputs 
^ Ag Oi - O 4 Data Outputs 
_ CE Chip Enable Input 


There is a chip enable on the HM-7685. CE low enables the chip. 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7685-5 (Vcc = 5.0V ± 5%, Ta = Ooc to +75oC) 

HM-7685-2/-8 (VcC = 5.0V ± 1 0%, Ta = -550C to +1 250C) 
Typical measurements are at Ta = 25oC, Vqc ~ ■'■5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IIH 

Address/Enable ”1" 

- 

- 

+40 

/iA 

V|H = Vcc Max. 

IIL 

Input Current "0" 

- 

- 

-100/-250 

llA 

VIL = 0.45V 

V|H 

Input Threshold "1" 

2.0 

- 

- 

V 

Vcc = Vcc Min. 

VIL 

Voltage "0" 

- 

- 

0.3 

V 

V CC - V CC Max . 

VOH 

Output "1" 

m 

3.2 

- 

V 

lOH = -2.0mA, Vcc = VcC Min. 

VOL 

Voltage "0" 

mgm 

0.35 

0.50 

V 

lOL = +16mA, Vcc = VCC Min. 

lOHE 

Output Disable ”1" 

- 


+40 


VOH, VCC = Vcc Max. 

lOLE 

Current "0" 

- 

- 

-40 


VOL = 0.3V, Vcc = Vcc Max. 

VCL 

Input Clamp Voltage 

- 

- 

- 1.2 

V 

I|N = -18mA 







VeC^Vcc Max. VouT=0-0V, 

lOS 

Output Short Circuit 

-15 

- 

-100 

mA 

One Output at a Time for a Max. 


Current 





of 1 Second 

ICC 

Power Supply Current 

- 

120 

170 

mA 



VCC = Vcc Max., All Inputs 
Grounded. 


NOTE: Multiple entries refer to parameter values of "A’VSTD. Positive current defined as into device terminals. 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 
Typical Measurements are at Ta=25oC, Vcc=+5V 



HM-7685-S 

5V+5% 

OOC to + 750 C 

HM-7685-2/-B 

5V +10% 

-55°C to +I 25 OC 


"A" 

STD 

"A" 

STD 

SYMBOL 

PARAMETER 

TYP 

MAX 

TYP 

MAX 

TYP 

MAX 

TYP 

MAX 

UNITS 

Taa 

Address Access Time 

40 

50 

50 

70 

— 

60 

_ 

90 

ns 

Tea 

Chip Enable Access Time 

- 

30 

- 

40 

- 

35 

- 

50 

ns 

Tda 

Chip Disable Access Time 

- ■ 

30 

- 

40 

- 

35 

— 

50 

ns 


A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5MHz. 
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33 HARRIS HM -76161 

HIGH SPEED 2K X 8 PROM 


Description 

The HM-76161 is a fully decoded high speed Schottky TTL 16,384 bit 
Field Programmable ROM in a 2K word by 8 bit/word format with 'Three 
State" outputs. This PROM is available in a 24 pin DIP (ceramic or 
power plastic). 

All bits are manufactured storing a logical "1" (Positive Logic) and can be 
selectively programmed for a logical "0" in any bit position. 

The nickel-chromium fuse technology used is the same as all other Harris 
Bipolar PROMs and the JAN approved MIL-M-38510 PROMs. 

The HM-76161 contains test rows and columns which are in addition to 
the storage array to assure high programmability and guarantee para- 
metrics and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 


There are three chip enable inputs on the HM-76161. CE-] low, CE2 
high, and CE3 high enables the device. 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-76161-5 (Vcc = 5.0V lS%, Ta = QOC to +75oC) 

HM-76 1 61 -2/-8 (Vcc = 5.0V ±1 0%, Ta = -55oC to +1 250C) 
Typical Measurements are at Ta = 25oC, Vqc = +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IIH 

Address/Enable "1" 

- 


+40 

IJLA 

V|H = VCCMax. 

IIL 

Input Current ”0" 

- 

- 

-100 

^iA 

V|L = 0.45V 

V|H 

Input Threshold "1" 

2.0 


- 

V 

Vcc = Vcc Min. 

VIL 

Voltage ”0" 

- 

- 

0.8 

V 

Vcc = Vcc Max. 

VOH 

Output "1" 

2.4 

3.2 

- 

V 

lOH = -2.0mA, Vcc = VCC Min. 

VOL 

Voltage "0" 


0.35 

0.50 

V 

lOL = +16mA, Vcc = VCC Min. 

lOHE 

Output Disable "1" 


- 

+ 40 

JUA 

VOH, VCC = VCC Max. 

lOLE 

Current "0" 

- 

- 

-40 

pA 

VOL = 0.3V, Vcc = Vcc Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1 .2 

V 

I|N = -18mA 

lOS 

Output Short Circuit 
Current 

-15 


-100 

mA 

Vcc = Vcc Max. VquT = O OV 
One Output at a Time for 

Max. of 1 Second 

ICC 

Power Supply Current 

- 

130 

180 

mA 

Vcc “ VCC Max., All Inputs 
Grounded. 


NOTE; Positive current defined as into device terminals. 


Pinout 


TOP VIEW- D I P 



PIN NAMES 

Aq — 'A IQ Addr6ss inputs 

61— Og Data Outputs 

CEi, CE 2, CE3 Chip Enable Inputs 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 
Typical Measurements are at Ta=250C, 



HM-76161-5 

5V+5% 

QOC to + 75 OC 

HM-76161-2/-8 
5V+10% 
-550c to^1250C 


•V 

V' 

STD 

STD 

SYMBOL 

PARAMETER 

TYP 

MAX 

TYP 

MAX 

TYP 

MAX 

UNITS 

TaA 

Address Access Time 

40 

50 

45 

60 

- 

80 

ns 

Tea 

Chip Enable Access Time 

- 

40 

- 

40 

- 

50 

ns 

Tda 

Chip Disable Access Time 

— 

40 

- 

40 

- 

50 

ns 


A.C. limits guaranteed for worst case sequencing with maximum test frequency of 5MHz 
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CQ HARRIS 


HM-76165 


4K X 4 PROM 


Description 

The HM-76165 PROM is a fully decoded Schottky TTL 16,384 bit field 
programmable ROM in a 4K word by 4 bit/word format with "Three 
State" outputs. This PROM is available in a 20 pin 0.300 inch wide DIP. 

All bits are manufactured storing a logical "1" and can be selectively 
prograiTimed for a logical "0" in any bit position. 

MIL-M-38510 qualified NiCr technology is used on the HM-76165 and 
all other HARRIS bipolar PROMs. 

The HM-76165 contains test rows and columns which are in addition to 
the storage array to assure high programmability and guarantee parametrics 
and A.C. performance. The fuses in these test rows and columns are 
blown prior to shipment. 

The HM-76165 utilizes two chip enables where CEi low and CE 2 low 
enables the device. 


Pinout 

TOP VIEW - DIP 



PIN NAMES 


Aq - Ai ■) Address Inputs 
O l - 64 Data Outputs 
CEi,CE 2 Chip Enable Inputs 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-76165-5 (Vcc = 5.0V ±5%, Ta = QOC to +75oC) 

HM-76165-2/-8 (Vcc = 5.0V ±1 0%, Ta = -550C to +1 250C) 
Typical Measurements are at Ta = 25^0, Vcc - +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IIH 

Address/Enable "1" 

- 

- 

+40 

/iA 

V|H = VCCMax. 

IlL 

Input Current "0" 

- 

-50.0 

-11X1 

MA 

V|L = 0.45V 

V|H 

Input Threshold "I" 

2.0 

1.5 

- 

V 

Vcc = Vcc Min. 

VIL 

Voltage "0" 

- 

1.5 

0.80 

V 

Vcc = Vcc Max. 

VOH 

Output "1" 

m 

3.2 

- 

■■ 

lOH = -2.0mA, Vcc = VCC Min. 

VOL 

Voltage "0" 

mBM 

0.35 

0.50 

■■ 

lOL = +16mA, Vcc = VcC Min. 

lOHE(l) 

Output Disable "1” 

- 

- 

+ 40 


VOH, Vcc = VCC Max. 

lOLE 

Current "0" 

- 

- 

-40 


VOL = 0.3V, VCC = VCC Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

I|N = -18mA 

lOS 

Output Short Circuit 
Current 

-15 

_ 

-100 

mA 

VOUT = O.OV, One Output at a 
Time for a Max. of 1 Second 

ICC 

Power Supply Current 

■ - 

120 

170 

mA 

Vcc = Vcc Max., All Inputs 
Grounded. 


NOTE: Positive current defined as into device terminals. 
HI IqHE ■•■6 (¥iA for -2 and -8. 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 

Typical Measurements are at Ta = +1250C, Vcc = ■'■5V 



HM-76165-5 

5Vi5% 

QOC to + 750 C 

HM-76165-2/-8 

5V ±10% 

- 550 C to +I 250 C 


SYMBOL 

parameter 

TYPICAL 

MAXIMUM 

TYPICAL 

MAXIMUM 

UNITS 

TaA 

Address Access Time 

45 

60 

50 

80 

ns 

Tea 

Chip Enable Access Time 

25 

35 

30 

40 

ns 

Tda 

Chip Disable Access Time 

25 

35 

30 

40 

ns 


A.C. limits guaranteed for worst case N^ sequencing with maximum test frequency of BMHz. 
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^ HARRIS 


HM-76321 

4K X 8 PROM 


Description 


Pinout 


The Hl\/1-76321 is a fully decoded SchottkyTTL 32,768 bit field program- 
mable ROM in a 4K word by 8 bit/word format with "Three State" out- 
puts. This PROM is available in a 24 pin DIP. 

All bits are manufactured storing a logical "1" (Positive Logic) and can 
be selectively programmed for a logical "0" in any bit position. 

MIL-M-38510 qualified NiCr technology is used on the HM-76321 and 
all other HARRIS Bipolar PROMs. 

The HM-76321 contains test rows and columns which are in addition to 
the storage array to assure high programmability and guarantee para- 
metrics and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

The HM-76321 utilizes two chip enable controls, where CEi low and 
CE2 high enables the device. 


TOP VIEW - DIP 


A? 

c 

1 

24 

□ 

Vcc 

A6 

c 

2 

23 

□ 

As 

A5 

c 

3 

22 

□ 

Ag 

A4 

c 

4 

21 

□ 

AlO 

A3 

c 

5 

20 

□ 

CEi 

A2 

c 

6 

19 

□ 

An 

Ai 

c 

7 

18 

□ 

CE2 

Ao 

c 

8 

17 

□ 

08 

Ol 

n. 

9 

16 

□ 

07 

02 

c: 

10 

15 

□ 

06 

03 

c 

11 

14 

□ 

O5 

GND 

c 

12 

13 

□ 

O4 

1 

Aq - All 

^ 1 WQ 

CEi,CE2 

PIN NAMES 

Address Inputs 

Data Outputs 

Chip Enable Inputs 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-76321-5 (Vcc = 5.0V 15%, Ta = Qoc to +75oC) 

HM-76321-2/-8 (Vcc = 5.0V +10%, Ta = -55oC to +1250C) 
Typical Measurements are at Ta = 250C, Vqc = +5V 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST CONDITIONS 

IlH 

Address/Enable "I" 

- 

- 

+40 

PA 

V|H = VCC Max. 

IlL 

Input Current "0" 

- 

-50.0 

-100 

/UA 

V|L = 0.45V 

V|H 

Input Threshold "1“ 

2.0 

1.5 

- 

V 

VCC = VCC Min. 

VIL 

Voltage "0" 

- 

1.5 

0.8 

V 

Vcc = VCC Max. 

VOH 

Output "1" 

2.4 

3.2 

- 

V 

lOH -2.0mA, VCC = VCC Min. 

VOL 

Voltage "0" 

- 

0.35 

0.50 

V 

lOL = +16mA, Vcc = VCC Min. 

lOHE(l) 

Output Disable "1" 

- 

- 

+ 40 

/iA 

VOH, Vcc = VCC Max. 

lOLE 

Current "0" 

- 

- 

-40 

flA 

VOL = 0.3V, VCC = Vcc Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

UN = -18mA 

lOS 

Output Short Circuit 
Current 

-15 

— 

-100 

H 

VOUT = O.OV, One Output at a 
Time for a Max. of 1 Second 

ICC 

Power Supply Current 



190 

mA 

Vcc = VCC Max., All Inputs 
Grounded. 


NOTE: Positive current defined as into device terminals. 
(II loHE = for -2 and -8. 


A.C. ELECTRICAL CHARACTERISTICS (Operating) 

Typical measurements are at Ta = +250C, VcC = 




HM-76321-5 

5V±5% 

QOC to + 750 C 

HM-76321 -2/-8 

5V ±10% 

- 550 c to +I 250 C 


SYMBOL 

PARAMETER 

TYPICAL 

MAXIMUM 

TYPICAL 

MAXIMUM 

UNITS 

TaA 

Address Access Time 

45 

65 

- 

85 

ns 

Tea 

Chip Enable Access Time 

25 

35 

- 

40 

ns 

Tda 

Chip Disable Access Time 

25 

35 

- 

40 

ns 


A.C, limits guaranteed for worst case n 2 sequencing with maximum test frequency of 5MHz. 
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Hl\/I-76641 

8K X 8 PROM 


Description 


Pinout 


The HM-76641 is a fully decoded Schottky TTL 65,536 bit field program- 
mable ROM in an 8K word by 8 bit/word format with 'Three State" out- 
puts. This PROM is available in a 24 pin DIP. 

All bits are manufactured storing a logical "1" (Positive Logic) and can be 
selectively programmed for a logical "0" in any bit position. 

MIL-M-38510 qualified NiCr technology is used on the HM-76641 
and all other HARRIS bipolar PROMs. 

The HM-76641 contains test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metrics and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 


TOP VIEW - DIP 



GND □ 


VCC 

As 

Ag 

AlO 

CE 

A11 

Ai2 

Os 

07 

06 

05 

O 4 


PIN NAMES 


The HM-76641 utilizes a single chip enable, CE, which when low enables 
the device. 


Ao - Ai 2 
Oi - Ob 


CE 


Address Inputs 
Data Outputs 
Chip Enable Inputs 


D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-76641-5 (Vcc = 5 OV + 5 %, Ta = QOC to + 75 oC) 

HM-76641-2/-8 (Vcc = 5.0V +10%, Ta = -55oC to +1 250C) 
Typical Measurements are at Ta = 25oC, Vcc “ +5V 


SYMBOL 

PARAMETER 

MIN 

typ 

MAX 

UNITS 

TEST CONDITIONS 

l|H 

Address/Enable "1" 

- 

- 

+40 

JUA 

VlH - VCC Max. 

IIL 

Input Current "0" 

- 

-50.0 

-100 

fjA 

V|L = 0.45V 

V|H 

Input Threshold ”1" 

2.0 

1.5 

- 

V 

Vcc = Vcc Min. 

VIL 

Voltage "0" 

- 

1.5 

0.8 

V 

Vcc = VCC Max. 

VOH 

Output "1” 

2.4 

3.2 

- 

V 

lOH = -2.0mA, VCC = VCC Min. 

VOL 

Voltage "0” 

- 

0.35 

0.50 

V 

lOL = +16mA, VCC = VCC Min. 

lOHE(l) 

Output Disable ”1” 

- 

- 

+40 

^Q 9 || 

VOH, VCC = VCC Max. 

lOLE 

Current "0" 

- 

- 

-40 


VOL = 0.3V, Vcc = Vcc Max. 

VCL 

Input Clamp Voltage 

- 

- 

-1.2 

V 

IIN = -18mA 

lOS 

Output Short Circuit 
Current 

-15 

_ 

-100 

mA 

^OUT = O.OV, One Output at a 
Time for a Max. of 1 Second 

ICC 

Power Supply Current 

- 

- 

190 

mA 

VCC - Vcc Max., All Inputs 
Grounded. 


NOTE: Positive current defined as into device terminals. 


(1) IqhE ~ +100 jUA for -2 and -8. 



A.C. ELECTRICAL CHARACTERISTICS (Operating) 

Typical Measurements are at Ta = +250C, Vcc +5V 



HM-76641-5 

5V±5% 

QOC to + 750 C 

HM-76641 -2/-8 

5V ±10% 

- 550 c to + 1250 c 


SYMBOL 

PARAMETER 

TYPICAL 

MAXIMUM 

TYPICAL 

MAXIMUM 

UNITS 

TaA 

Address Access Time 

50 

85 


100 

ns 

Tea 

Chip Enable Access Time 

30 

40 

_ 

45 

ns 

Tda 

Chip Disable Access Time 

30 

40 

- 

45 

ns 


A.C. limits guaranteed for worst case N^ sequencing with maximum test frequency of 5MHz. 
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PROGRAMMING THE HM-76XXX PROMS 




The HM-76XXX PROMs are manufactured with ail bits storing a logical “1" {output high). Any desired bit can be pro- 
grammed to a logical "0" (output low) by following the simple procedure shown below. One may build his own programmer 
to satisfy the specifications described in the table, or use any of the commercially available programmers which can meet 
these specifications. 


PROGRAMMING SPECIFICATIONS 


SYMBOL 

PARAMETER 

MINIMUM 

RECOMMENDED 
OR TYPICAL 

MAXIMUM 

UNITS 

VlH 

Address Input 

2.4 

5.0 

5.0 

V 

VIL 

Voltage (1 ) 

0.0 

0.4 

0.5 

V 

VPH (2) 

Programming/ Verify 


12.0 

■ 12.5 

V 

VPL (3) 

Voltage to VcC 

msM 

4.5 

5.5 

V 

lILP 

Programming Input 

Low Current at VPH 

- 

-300 

-600 


tr 

Programming (VCC) 

1.0 

1.0 

100 

jUS 

tf 

Voltage Rise and Fall Time 

1.0 

1.0 

10.0 

MS 

td 

Programming Delay 

10 

10 

100. 

MS 

tp 

Programming Pulse Width (4) 

90 

100 

1 10 

MS 

P.D.C. 

Programming Duty Cycle 

- 

50 

90 

% 

VOPE 

Output Voltage — Enable (5) 

10.5 

10.5 

11.0 

V 

VOPD 

Output Voltage — Disable (6) 

4.5 

5.0 

5.5 

V 

Ta 

Ambient Temperature 

- 

25 

75 

OC 


During programming the chip must be disabled for proper operation. 


NOTES; 1. No inputs should be left open for V|H. 

2. VPH source must be capable of supplying one ampere. 

3. It is recommended that dual verification be made at VPL min and VPL max. 

4. Note step 10 in programming procedure. 

5. VOPE source must be capable of supplying 10mA minimum. 

6. Disable condition will be met with output open circuit. 


PROGRAMMING PROCEDURE 

1. Address the PROM with the binary address of the word 
to be programmed. Address inputs are TTL compatible. 
An open circuit should not be used to address the PROM. 

2. Bring the CEx input(s) high and the CEy input(s) low 
to disable the device. The disabling of the device during 
programming is an essential step in correctly program- 
ming all HARRIS PROMs. The chip enables are TTL 
compatible. An open circuit should not used to disable 
the device. 

3. Disable the programming circuitry by applying a voltage 
of Vqp {3 to the outputs of the PROM. Any output may 
be left open to achieve the disable. 

4. Raise Vcc to VpH with rise time less than or equal to tf. 

5. After a delay equal to or greater than tj, apply a pulse 
with amplitude of Vqpe aod duration of tp to the output 
selected for programming. Note that the PROM is sup- 
plied with fuses intact, which generates an output high. 
Programming a fuse will cause the output to go low. 

6. Other bits in the same word may be programmed while 
the Vcc input is raised to VpH by applying output 


enable pulses to each output which is to be program- 
med. The output enable pulses must be separated by 
a minimum interval of t(j. 

7. Lower Vqc to 4.5 volts following a delay of td from last 
programming enable pulse applied to an output. 

8. Enable the PROM for verification by applying V|l to 
CEx and V|h to CEx. 


9. 

10 . 


11 . 

12 . 


Repeat verification (step 8) at Vcc “ 5.5 volts. 


If any bit does not verify as programmed, repeat steps 2 
through 9 until the bit has received a total of 1ms of 
programming time. Bits which do not program within 
1ms are programming rejects. No further at empt to 
program these parts should be made. 

Repeat steps 1 through 10 for all other bits to be pro- 
grammed in the PROM. 

Programming rejects returned to the factory must be 
accompanied by data giving address, desired data, and 
actual output data of the location in which a program- 
ming failure has occurred. 
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TYPICAL PROGRAMMING CIRCUIT 

The circuit and timing diagrams shown in Figures 1 and 2 parts for ail logic inputs to the PROM. Note the gate which 

will establish the proper programming conditions for the senses the output must withstand inputs up to 11.0 volts 

output enable pulses. This allows the use of standard TTL during programming. 


Vp 


DATA-X 


DATA-2 

DATA-1 


Ol 

Px 

FIGURE 1 SENSE GATE 

CEv 


CEx 

VpH 

Vcc 

VpL 


VOPEI 


YqPEX 


> 

cc 

o 

UJ 


FIGURE 2 

Waveforms Applied to the Device Pins During Programming 
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H P L-771 53/82S1 53 


TM 


HPL Harris Programmable Logic 


Functional Diagram 



KMTU MliBO 


D. C. ELECTRICAL CHARACTERISTICS 
(Operating) 

HPL-77153/82S153-5 (Vcc = 5 0 V +5%, Ta = QOC to +750C) 
HPL-77153/82S153-2/-8 (Vcc = 5.0V +10%. Ta = -550C to +1250C) 


SYMBOL 

PARAMETER 




TEST CONDITIONS 



- 

^40 

*lA 

V|H = Vcc MAX 




“ 

-100 

#tA 

ViL *0.4V 

Vpc - Vcc MAX 


Input Current ”1” 

Bidirectional Pm Current 

- 

4-40 

HA 

Vbh = Vcc MAX 

Vcc ‘ Vcc MAX 


Hi-Z State “O” 

- 

-100 

pA 

Vbl * OAV 


VlH 

••V 

Input Thresnold 

2,0 

- 

V 

Vcc * Vcc max 


V|L 

Voltage "O" 

- 

0.8 

V 

Vcc = Vcc min 



High-Level Output Voltage 

2.4 

- 

V 

Vcc “ Vcc min 

V|L = 0.8V 

■oh = -2.(MjA 








Low-Level Output Voltage 

- 

0.5 

'' 

V|H = 2-OV 

Iql * +16mA 

VCL 

Input Clamp Voltage 

- 

-1.2 

V 

l(N = -18mA, Vcc = 0V 


c 



..A 

Vcc*5.QV,VouT^0V 

'os 

Output Short Circuit Current 







M 



mA 

One output for MAX of One Sec. 


C 

. _ 

155 

mA 



ICC 

Power Supply Current 




Vcc = Vcc max 


M 

- 

165 

mA 




C = Commefcial 1-5) M = Military (-2/-8) 


A. C. SWITCHING CHARACTERISTICS (Operating) 



HPL-r7153/ 

82S163>5 

5Vi5% 

0(K:to4-79OC 

HPL-771B3/ 

82S163-2/-0 

5V 1 10% 
-560C to ^‘ITBOC 


SYMOOL 

PARAMETER 



H 



JEOEC 

STANDARD 

OLD 

SYMBOL 


TPD 

■Bm 

■ 

m 

■ 


■■ 

TDVQL1 

TPD 

Propagation Delay -Input or 

I/O to Active Low Output 

- 

40 

- 

55 

nt 

TDVQH2 

TqE 


- 

35 


45 

ni 

TDVQL2 

Toe 

Enable Access Time 
to Active Low Output 

_ 

35 


45. 

n> 

TDVQZl 

Tod 

Disable Access Time 
from Active High Output 

_ 

30 


45 

ns 

TDVQZ2 

Tod 

Disable Access Time 
from Active Low Output 

- 

30 

- 

45 

n« 


t frequency is SMH; with a 50% duty cycle. 


Description 


The HPL-77153/82S153 is a programmable logic 
device designed to be cost effective and space saving 
replacement for discrete logic designs. This device 
is a two-level logic element, consisting of 32 product 
terms (AND) and 10 sum terms (OR) with fusible 
links for programming I/O polarity and direction. 

All product terms can be linked to 8 inputs (i) and 
10 bidirectional I/O lines (B) allowing variable I/O 
configurations using the 10 direction control gates 
(D), ranging from 17 inputs and 1 output to 8 inputs 
and 10 outputs. 

On chip T/CJwffers allow either True (l,B) and/or 
Complement (l,B) signals to be linked to any of the 
product terms, the outputs of which may be used 
as inputs to any or ail of the sum terms. The outpnjt 
polarity of the sum terms is individually program- 


mable by means of a fuse link controlled EX-OR gate 
to allow implemention of Sum Of Products (SOP) or 
Inverted Sum Of Products (ISOP) expressions. 

The HPL-77153/82S153 is field programmable, en- 
abling the user to quickly generate custom patterns 
using standard programming equipment. 

Nickel-chromium fuse technology is used on these and 
all other HARRIS HPL-77XXX programmable logic 
devices. The HPL-77153/82S153 is available in 20 pin 
slimline DIP packages with a pinout identical to the 
82S153. 

The HPL-77153/82S153 contains unique test circui- 
try developed by HARRIS which is enabled at the 
time of manufacture to allow complete AC and DC 
testing. 
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Functional Dingram 


HPL-77215/16H8 

HPL-77216/16P8 

HPL-77209/16L8 

HPlJ" Harris Programmable Logic 


D.C. ELECTRICAL CHARACTERISTICS HPL-7721sai«209 -S (Vcc - 5.0V*S%. Ta - (TC lo +7yC) 

(Oparating) HPL-7721B21«ffl08 -a-S(Vix « S.OVlttHt.TA = -SSfCto +12SO 



Description 


The H PL-7721 5/21 6/209 are programmable logic devices de- 
signed to be cost effective and space saving replacements for 
discrete logic designs. These devices are two-level logic elements 
consisting of 7 product terms (AND) summed (OR) together to 
generate each of the 8 outputs. An eighth product term associated 
with each output can drive it to a high impedance state allowing 6 
(B0-B5) of the 8 outputs to be used as inputs, either pern^anently or 
dynamically. 

The HPL-77209 is functionally identical to the industry standard 
16L8, and implements logic expressions of the Inverted Sum Of 
Products (ISOP) form. 

The HPL-77215 is a similar device to the 16L8 but does not include 
the associated output inversion, it implements logic expressions of 
the Sum Of Products (SOP) form. 


CC 

O 

LLi 


The HPL-77216 is a more flexible device, it includes 8 EX-OR gates 
in each output path, controlled by 8 extra fuses, allowing the 
polarity of each output to be user configured. This device can 
implement a combination of SOP and ISOP expressions. 

The H PL-7721 5/21 6/209 are field programmable, enabling the 
user to quickly generate custom patterns using standard prog- 
ramming equipment. 

Nickel-chromium fuse technology is used on these and all other 
HARRIS HPL-77XXX programmable logic devices. The HPL- 
77215/216/209 are available in 20 pin slimline Dip packages with 
pinouts identical to the 16L8. 

The HPL-7721 5/216/209 contain unique test circuitry developed by 
HARRIS which is enabled at the time of manufacture to allow 
complete AC and DC testing. 
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® HARRIS HPL-77317/16LD8 

HPL-77318/16HD8 


TM 

HPL Harris Programmable Logic 


Functional Diagram 



D C. ELECTRICAL CHARACTERISTICS 
(Oparaling) 


HPL-77317/318 -6 IVcc • 5 Ta - IX>C to +760CI 

HPL-77317/318 -2/-8 (Vcc - 5J)V+10*. Ta - -5S0c to +12SOC) 


High-Leve( Oulpu( VoHage 
Lowf-Lp^ Output WoWaqe 


topU OwnpyottagMl) 


Output Short Cirouil Curront 


P ower Supply CuTTont 


155 (CJ 
165 (M) 


TEST CONOmONS 


VCC vcc MAX 


VCC VCC MAX 
VCC VCC MIN 


Vcc VCC MIN 


- 18mA. VCC = OV 


Vcc =• 5.0V. VOUT » OV 
One Output for MAX o( On* Soc. 


Vcc = VCC MAX 


C - Cow«wrc M »<-51 


<l) On* output ala tme.otherwo* i6inA. 


A. C. SWITCHING CHARACTERISTICS (Operating) 


Hn.- 77317-6 

WL-7731t-8 

5V:5% 


Hn.> 77317 >«-a 

Hn.- 77 aie> 2 /~« 

SVsIOlb 

-$V’Clo«12S‘C 


MOTE Ma i a maw l*sr fraouancy « SUtte wtn a S0% dUy e)C«i 


Description 


The HPL-77317/318 are programmable logic devices designed 
to be cost effective and space saving replacements for discrete 
logic designs. These devices are two-level logic elements con- 
sisting of 8 product terms (AND) summed (OR) together to 
generate each of the 8 outputs. To achieve 8 product terms 
per output, the ability to force the outputs to a high imped- 
ance state has not been included. All eight outputs are perma- 
nently active. 

The HPL-77317 is similar to the industry standard 16L8, and 
implements logic expressions of the inverted Sum Of Products 
(ISOP) form. 

The HPL-77318 is a similar device to the HPL-77317, but 
does not include the associated output inversion. It imple- 
ments logic expressions of the Sum Of Products (SOP) form. 


Six of the 8 outputs feature feedback into the fuse matrix, 
allowing output functions to be utilized for other output 
functions. 


The HPL-77317/318 are field programmable, enabling the 
user to quickly generate custom patterns using standard prog- 
ramming equipment. 


Nickel-chromium fuse technology is used on these and all 
other HARRIS HPL-77XXX programmable logic devices. The 
HPL-77317/318 are available in 20 pin slimline DIP packages 
with pinouts similar to the 16L8. 

The HPL-77317/318 contain unique test circuitry developed 
by HARRIS, which is enabled at the time of manufacture to 
allow complete AC, DC and functional testing. 
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^ HARRIS 


HPL-77319/16LE8 

HPL-77320/16HE8 

HPlJ“ Harris Programmable Logic 


Functionai Diagram 


HPt-773W1€LEt 


Hn.-7731W16HU 



D.C. ELfCTRtCAL CHARACTEPiSTtCS HPL-77319/320-6 (Vcc = 5.0V*5VT* * 0“Clo+7S*C) 

(OparatinQ) HPL-77319/320 - 2/-8fVcc » 5.0Vt10%.T* = -55*0 to +125X) 



C ^ CommtfcuK-S M - Mitttr)r(-2/-8) (2) ThM* ipaohoMns appty to both Ou^ ^ and BidvaoMnaf (B) pM«. 

O) Thaaa ipa ctoca ttotw toip*y to boto >nam (0 and Bi<>ac»onal fB> pro (3) Ont outoul at a ntna. otoarwiM ilmA. 



Description 

The HPL-77319/320 are programmable logic devices designed 
to be cost effective and space saving replacements for dis- 
crete logic designs. These devices are two-level logic elements 
consisting of 8 product terms (AND) summed (OR) together 
to generate each of the 8 outputs. An extra fuse associated 
with each bi-directional pin can drive it to a high impedance 
state allowing 6 (B0-B5) of the 8 outputs to be used as inputs. 

An extra fuse associated with each output pin can be used to 
control output polarity which is active high on an unpro- 
grammed part. 

The HPL-77319 is similar to the industry standard l6L8,and 
implements logic expressions of the Inverted Sum of Products 
(ISOP) form. 

The HPL-77320 is a similar device to the HPL-77319 but 


\U 

> 


does not include the associated output inversion, it imple- 
ments logic expressions of the Sum of Products (SOP) form. 

The HPL-77319/320 are field programmable, enabling the 
user to quickly generate custom patterns using standard 
programming equipment. 

Nickel-chromium fuse technology is used on these and all 
other HARRIS HPL-77XXX programmable logic devices. 
The HPL-77319/32b are available in 20 pin slimline DIP 
packages with pinouts identical to 16L8. 

The HPL-77319/320 contain unique test circuitry developed 
by HARRIS which is enabled at the time of manufacture to 
allow complete AC, DC and functional testing. 
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PROGRAMMING HARRIS PROGRAMMABLE LOGIC (HPL) 


Following is the programming procedure which is used 
for the HPL-77XXX devices. These devices are manufac- 
tured with all fuses intact. Any desired fuse can be pro- 
grammed by following the simple procedure shown on the 


following pa^. One may build a programmer to satisfy 
the specifications described in the table, or use any of 
the commercially available programmers which meet 
these specifications. 


PROGRAMMING SPECIFICATIONS 

TABLE 1 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN 

TYP 

MAX 

Vccp 

Vcc Supply During Programming’ 

Iccp = 550 mA min 

8.25 

8.5 

8.75 

V 

ICCP 

ICC Limit During Programming 

Vccp = +8.50V±0.25V 

550 

— 

1000 

mA 


Input Voltage (High) 


2.4 

— 

5.5 

V 

■E 

Input Voltage (Low) 


0.0 

— 

0.8 

V 

■■bh 

input Current (High) During Prog. 

ViH = +5.5V 

— 

— 

50 

/iA 

llLP 

Input Current (Low) During Prog. 

> 

o 

II 

-1 

> 

— 

— 

-500 

/xA 

VOPF 

Forced Output Voltage^ 

lOPF = 300mA ± 25mA 

Transient or Steady State 

16.0 

16.5 

18.0 

V 

lOPF 

Forced Output Current 

VoPF = 17.5V±0.5V 

275 

300 

325 

mA 

PWv 

Verify Pulse Width 


1 

5 

50 

fiS 

PWp 

Programming Pulse Width 


90 

100 

110 

fiS 

Td 

Pulse Sequence Delay 


1 

5 

50 

/LtS 

tr 2 

Forced Output Voltage Rise Time 

10% to 90% 

4 

14 

40 

fiS 

tn 

Vcc Supply Rise Time 

10% to 90% 

2 

7 

20 

fiS 

tf2 

Forced Output Voltage Fall Time 

90% to 10% 

2 

7 

20 

fiS 

tfi 

Vcc Supply Fall Time 

90% to 10% 

1 

4 

10 

ixS 

Tpp 

Programming Period 


100 

160 

350 

fiS 

Fl 

Fusing Attempts per Link 


— 

1 

2 

Cycle 

Vs 

Verify Threshold^ 


1.4 

1.5 

1.6 

V 


NOTES: 

1 . Bypass Vcc to GND vyith a 0.01 /xF capacitor to reduce voltage spikes. The Vcc power supply must be capable of handling 1 Ampere maximum. 

2. Care should be taken to ensure that the volta^ is maintained during the entire fusing cycle. The recommended supply is a constant current source clamped at 
the specified voltage limit. 

3. VS is the sensing threshold of the device output voltage for a programmed link. It normally constitutes the reference voltage applied to a comparator circuit to 
verify a successful fusing attempt. 



Figure 1 

EDIT MODE PINOUT 
HPL-77XXX 


I^OTE. While programming HPL-77XXX devices, no pins should be left floating. Pin 16 (SENSE FUSE) appears as an open collector 
output during programming. It should be tied to VCC through a 10K ohm resistor. It is recommended that all unused row and column 
address pins be tied to GND. Consult individual HPL data sheets for information pertaining to selection of fuses. 
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HPL PROGRAMMING PROCEDURE & WAVEFORMS 




PROGRAMMING PROCEDURE 


1- Set-Up: 

a. During programming, no pins should be left floating. Pin 
1 6 should be terminated with a 1 0k ohm resistor to Vcc. 

b. Set GND (Pin 10) to OV. 

2. Select the EDIT Mode; 

a. Apply OV to Pin 20. 

b. Apply ViL to Pin 18. 

c. Apply ViH to Pin 1 1 . 

d. Apply ViLto Pin 17. 

3- Select the Fuse to be Programmed; 

a. Wait Td and select a ROW by specifying the appropriate 
binary ROW address according to Table 2. 

b. Select a COLUMN by specifying the appropriate binary 
COLUMN address according to Table 3. 

Program the Fuse: 

a. Walt T D and raise Pin 20 to Vccp. 


b. Wait Td and raise Pin 17 to ViH. 

c. Wait Td and raise Pin 18 to Vopf. 

d. Wait Td and pulse Pin 1 1 to Vil for a duration of PWp. 

e. Return Pin 1 1 to Vih. 

f. Wait Td and lower Pin 18 to ViL: 

g. Wait Td and lower Pin 17 to Vil. 

3- Verify Programmed Fuse: 

a. Wait Td and lower Pin 1 1 to Vil. 

b. At the end of PWv, monitor Pin 1 6 for a level of Vs. 

c. Return Pin 1 1 to Vih. 

d. Wait Td and lower Pin 20 to OV. 

e. If Pin 16 has indicated a Vol, return to step 4 and repeat 
so that the fuse receives a maximum of two (2) fusing 
attempts. 

6- Repeat Steps 3 Through 5 for All Fuses to be Blown. 


PROGRAMMING WAVEFORMS 


PINS 7-9, 12-15 


FUSE Fo 



EDIT MODE ROW SELECT 



Vih 

Vil 




PIN 16 
(OUTPUT Fo) 



Figure 2 
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® HARRIS H PL-77061 

Product Preview HPt!™ Harris Programmable Logic 


The HPL-77061 is a proprietary device designed by Harris Semiconductor. It is a 24 pin device with 12 input pins, 
6 bi-directional pins, and 4 output pins. The architecture consists of a programmable AND array, followed by a fixed 
OR array, followed by a programmable INVERTER. This configuration generates a device that implements logic 
expressions in either SUM OF PRODUCTS (SOP) or INVERTED SUM OF PRODUCTS (ISOP) form. Two fuses 
associated with each output and bi-directional pin allow their three state buffers to be configured as permanently 
active, permanently inactive, or under the control of a common CHIP SELECT(CS) signal. When under the control of 
the CS signal, they may be configured to be active when CS is high and inactive when low, 
or active when CS is low and inactive when high. 

The HPL-77061 is intended to be used as an address decoder in 8, 16 or 32 bit microprocessor systems, and is known 
as a FIELD PROGRAMMABLE ADDRESS DECODER (FPAD). When used as an address decoder, it is possible to 
contiguously concatenate the address spaces of large and small system components. This allows more efficient use to 
be made of available memory space, as well as making the memory decoder design easier. The HPL-77061 may also 
be used to replace several TTL packages in many random logic designs. In both the above applications, a significant 
reduction in board space, power consumption, package count, and an increase in reliability may be realized. The .HPL- 
77061 incorporates Harris designed test circuitry which allows complete parametric and logical testing of unprogram- 
med devices at the time of manufacture. The benefits for the user of this exhaustive testing are very high POST 
PROGRAMMING FUNCTIONAL YIELD (95% guaranteed; 97% typically) and pretested AC and DC parametrics. 

The HPL-77061 uses the standard HPL programming algorithm which, is also used for all Harris Programmable Logic 
parts. Special test fuses are included in the HPL-77061 . These are selectively programmed during post manufacturing 
testing. This allows all the programming circuitry to be tested for correct operation. 


The Harris policy is to ship pretested devices, removing the test burden from the small user and assuring the large user 
the highest possible quality. 


• PROPAGATION DELAY 

• SUPPLY CURRENT 

• PACKAGE 

• TEMPERATURE OPTIONS 

• AC/DC SPECS 

• FUNCTIONALITY 

• PROGRAMMING 

• TTL COMPATIBLE 


25ns MAX COMMERCIAL 

140mA MAX COMMERCIAL 

24 PIN SLIMLINE 
(POWER PLASTIC & CERAMIC) 

COMMERCIAL, MILITARY & 883B 

PRETESTED 

PRETESTED 

GENERIC 


HPL is a trademark of Harris Corporation 
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® HARRIS USER’S GUIDE: DIGITAL PRODUCTS 


CMOS/NMOS RAMs ■ Cross Reference 






Description 

HARRiS 

AMi 

Fujitsu 

HHachi 

IDT 

Intersil 

Micro 

Power 

Systems 

Mitsubishi 


1KCMOS 

RAMs 

HM-6508(1K X 1) 
16-pin synch 

6508 

8401 



6508 

6508 


HM-6518{1K X 1) 
18-pin synch 

6518 




6518 

6518 


HM-6551 (256 x 4) 
22-pin synch 





6551 



HM-6561 (256 x 4) 
18-pin synch 





6561 

■■ 


4K CMOS 
RAMs 

HM-6504(4K x 1) 
18-pin synch 

6504 

8404 

4315 

6147 


6504 

6504 


HM-6514(1K X 4) 
18-pin synch 

6514 

' 

8414 

4334 

6148 


6514 

6514 

58981 

16K CMOS 
RAMs 

HM-6516(2K x 8) 
24-pin synch 

6516 







HM-65162 (2K x 8) 
24-pin asynch 


8416 

6116 

6116 



5117 

HM-65172(2K x 8) 
24-pin asynch 


8418 

6177 




5116 






Description 

HARRiS 

Motorola 

National 

NEC 

OKI 

RCA 

— 

Toshiba 

NMOS 

Memories 

(Generic) 


1KCMOS 

RAMs 

. 

HM-6508(1K X 1) 
16-pin synch 


6508 

74C929 



443 


6508 

1821 



HM-6518(1K X 1) 
18-pin synch 

6518 

6518 

74C930 






HM-6551 (256 x 4) 
22-pin synch 


6551 

74C920 



1822 

5101 

2101 

HM-6561 (256 x 4) 

18-pin synch 







2111 

4K CMOS 
RAMs 

HM-6504 (4K x 1) 
18-pin synch 

6504 

6504 


5104 


5504 

2141/47 

31 5D 

4104 

4404 

HM-6514(1K X 4) 
18-pin synch 

6514 

6514 

444 



5114 

2114 

2148/49 

4045 

31 4 A 

16K CMOS 
RAMs 

HM-6516 (2K x 8) 
24-pin synch 


6516 






HM-65162 (2K x 1) 
24-pin asynch 

65116 

6116 

446 

5128 

6116 

5517 

2116 

2016 

4016 

4802 

2128 

8128 

58725 

HM-65172 (2K x 8) 
24-pin asynch 



449 



5516 


L 


J 
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1024 x 1 — IK Synchronous 


Part Number Access Time Power Supply Current Replaces Pin for Pin 


Operating Standby 

HM-6508B 180 ns 4 mA/MHz 10 fiA National 74C929 

Intersil 6508 

HM-6508 250 ns ! 4 mA/MHz 10 uA AMI 56508 


256 X 4 — IK Synchronous 


Part Number Access Time Power Supply Current Replaces Pin for Pin 


Pinout 




Operating 

Standby 

HM-6561B 

220 ns 

4 mA/MHz 

AOC * 

10 fiA ^ 




Intersil 6561 ^ 

HM-6561 

300 ns 

4 mA/MHz 

10 uA 'Cl 



>- 

tr 

O 

in 
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a HARRIS 


CMOS STATIC RAMs 4K & 16K 


4096 X 1 — 4K Synchronous 

Pinout 

Part Number 

Access Time 

Power Supply Current 

Replaces Pin for Pin 

AO C 
A1 C 
A2C 
A3C 
A4[ 

ASC 

gndC 

1* iT 

2 17 

3 16 

4 15 

5 

6 13 

7 12 

8 11 

9 10 

D vcc 
]a6 

] A7 
] AS 
]A9 
] AlO 
]aii 
lo 

3e 

HM-6504S 

HM-6504B 

HM-6504 

120 ns 

200 ns 

300 ns 

Operating 

Standby 

Fujitsu 8404 
Okj5104 
National 6504 

7 mA/MHz 
7 mA/MHz 
7 mA/MHz 

25 ,iA 
25fiA 

25 ijlA 




1024 X 4 — 4K Synchronous 

Pinout 

Part Number 

Access Time 

Power Supply Current 

Replaces Pin for Pin 

A6C ' • i7h vcc 

Ab[; ? wpA? 

A3C * I!i3a9 

aoQ i lA 3 OQO 

A|[]6 i3 3dQ' 

A,[[ , 1? 3 DO? 

eCs 'i3d03 

GNOp9 



HM-6514S 

HM-6514B 

HM-6514 

120 ns 

200 ns 

300 ns 

Operating 

Standby 

Fujitsu 6514 
Hitachi 4334 

NEC 444 

RCA 5114 
Toshiba 5514 
National 6514 

7 mA/MHz 

7 mA/MHz 

7 mA/MHz 

25tiA 

25 fiA 

25 nA 


2048 X 8 — 16K Synchronous 

Pinout 

Part Number 


Supply Current 

Similar To 

A7C 

A6 C 
A5C 

A4 C 
A3 C 

A2C 

AlC 

AOC 

DQOC 

DQ1 C 
DQ2C 
GND C 


3 vcc 

3a8 

3A9 

D'w 

Dg 

3 A10 

3dQ7 

3006 

3dQ5 

3 DQ4 

3 DQ3 

n • 

HM-6516B 

HM-6516 

120 ns 

200 ns 

Operating 

Standby 

Hitachi 6116 
Toshiba 5517 

National 6516 

10 mA/MHz 

10 mA/MHz 

50 fiA 

50 fiA 


2048 X 8 — 16K Asynchronous 

Pinout 

Part Number 

Access Time 

Power Supply Current 

Replaces Pin for Pin 

A7 C 

A6C 

A5C 
A4 C 
A3C 
A2C 
AlC 
AOC 
DQoC 
DQ1 C 
DQ2C 
GNOC 


3 VCC 

3 AS 

DA9 

3"^ 

3g 

3 AlO 

3F 

3DQ7 

3 006 

3 005 

3 004 

3 003 

HM-65162S 

HM-65162B 

HM-66162 

HM-65162C 

55 ns 

70 ns 

90 ns 

90 ns (Ind) 
120 ns (Mil) 

Operating 

Standby 

Fujitsu 8416 
Hitachi 6116 

NEC 446 
Toshiba 5517 
National 6116 

IDT 6116 

70 mA 

70 mA 

70 mA 

70 mA 

100 ^A 
50 ^A 

100 fiA 

1 mA 


LU 
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CMOS STATIC RAMs 16K 


2048 X 8 ~ 16K Asynchronous 


Part Number 

Access Time 

Power Supply Current 




Operating 

Standby 

! 1 


. 


I 

Fujitsu 8418 

HM-65172S 

55 ns 

70 mA 

100 iiA 

Hitachi 6117 





Toshiba 5516 

HM-65172B 

70 ns 

70 mA 

50 fiA 

NEC 449 

HM-65172 

90 ns 

70 mA 

IOOijlA 


HM-65172C 

90 ns (Ind) 

70 mA 

1 mA 



120 ns (Mil) 

70 mA : 

1 mA 



A7 

Ae 

A5 

A4 

A3 

A2 

A1 

AO 

DQO 

DQ1 

0Q2 

GND 


Pinout 



I 
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® hHARRIS CMOS STATIC 

RAM MODULES 64K & 256K 


LCC RAM Module ^ 16384 x 4/8192 x ~ 64K Synchronous 

Pinout 

Part Number 

Access Time 

Power Supply Current 

Replaces Pin for Pin 

GND 1 
Q4C 

04 C 

05 C 
D5 C 
AO C 
A1 ( 
A2 C 
E3 i 

m ( 
W2I 

?4( 
A6 ( 
A7 ( 
A8 [ 

06 t 
06 ( 
D7 [ 

07 t 
VCC E 

1 

nj 

HM56564 

HMS6564-5 

350 ns 

450 ns 

Operating 

Standby 

— 

56/28 mA 

60/30 mA 

800 fiA 

4.0 /iA 


LCC RAM Module - 16384 x 16/32768 x 8 - 256K Synchronous 

Pinout 

Part Number 

Access Time 

Power Supply Current 

Replaces Pin for Pin 




HM<92560 

HM-92560-5 

150 ns 

250 ns 

Operating 

Standby 

— 

GNDC 
A7 C 
ABC 
A9C 
A10C 
El C 
Eic 

rac 

Eic 
EBC 
Eec 
E7C 
Gac 
EBC 
EBC 
OQOC 
DQ1 C 
DQ2C 
DQ3C 
DQ4C 
OQ5C 
D06C 
DQ7C 
ET5C 

1 48 

2 47 

3 46 

4 45 

5 44 

6 43 

7 42 

8 41 

9 40 

10 39 

11 38 

12 37 

13 36 

14 35 

15 34 

16 33 

17 32 

18 31 

19 30 

20 29 

21 28 

22 27 

23 26 

24 25 

3 VCC 

13 AO 

DAI 

DA2 

DA3 

DA4 

DA5 

DA6 

DCTB 

DETB 

DE14 

DW 

DGB 

DEi3 

DfT2 

DDOB 

DOQ9 

DDQIO 

DDQ11 

DDai2 

DDQia 

3 0014 
DDQ15 
DETi 

30/15 mA 

35/20 mA 

50 fiA 
3.5 mA 

1 — -- - -- ■■ - I 



LCC Unbuffered RAM Mockile ■ 16384 x 16/32768 x 8 — 256K Asynchronous 

Pinout 

Part Number 

Access Time 

Power Supply Current 

Replaces Pin for Pin 

c 

•’ c 

M C 

n c 

n c 
fi c 

n C 

n c 

n c 
m C 
A C 
n C 



HM-92562 

90 ns 

Operating 

Standby 



75 mA 

500 11 A 


LCC Buffered RAM Module - 16384 x 16/32768 x 8 — 256K Synchronous 

■emhI 

Part Number 

Access Time 

Power Supply Current 

Replaces Pin for Pin 


• 

s 

1 

• • 

“ : 

« s 

w S 

« M 

^ 33 

u « 

» 31 

n ft 

ft ft 

31 ft 

ft 37 

n ft 

34 ft 

3 VCC 

3A3 

3A1 

3A3 

3A3 

Om 

3A8 

3a8 

Dili 

DiS 

3tft 

3W 

33 

3NC 

3MC 

3 DQ8 

3008 

3 001# 

3 0011 

3 0013 

3 0013 

3 0014 

3 0018 

3ono 

HM-92570 


Operating 

Standby 


30/15 mA 
35/20 mA 
35/20 mA 

600 /iA 

3.5 mA 
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CMOS PROMs 4K, 16K & 64K 


512 X 8 — 4K Synchronous 


Part 

Number 



Power Supply 
Current 

Replaces Pin 
for Pin 

A?!" 

A6C 

A5C 

A4 C 

A3C 

A2C 

AlC 

AO C 

QOC 

QIC 

Q2C 

GND C 

"i ^ 24 

2 23 

3 22 

4 21 

5 20 

6 19 

7 18 

8 17 

9 16 

10 15 

11 14 

12 13 

3 VCC 

D A8 

I] G3 

3e 

3 p 

DQ7 

I]Q6 

DQ5 

3Q4 

3Q3 

HM-6641 

Fuse 

250 ns 



Bipolar 7641 
SIgnetics 82S141 

10 mA/MHz 



2048 X 8 — 16K Synchronous 

Pinout 

Part 

Number 

Memory 

Element 

Access 

Time 

Power Supply 

Replaces Pin 
for Pin 

A7 C 
A6 C 

A5C 

A4 C 

A3C 

A2 C 
A1 C 

AOC 

QO C 
Ql C 

02 C 

GND C 

"i ^ 

2 23 

3 22 

4 21 

6 20 

6 19 

7 ' 18 

8 17 

9 16 

10 15 

11 14 

12 13 

3 VCC 
;] A8 

D A9 

Dg 

3 AlO 

3 E 

3 q 7 

3Q6 

I]Q5 

3 04 

3 03 

HM-6616B 

HM-6616 

Fuse 

Fuse 

90 ns 
120 ns 

Operating 

Standby 

NMOS 2716 
National 27C16 
National 6716 
Intersil 6716 



15 mA/MHz 
15 mAMHz 

100 iifK 
100 /aA 


8192 X 8 — 64K Asynchronous 

Pinout 

Part 

Number 

Memory 

Element 

Access 

Time 

Power Supply 
Current 

Replaces Pin 
for Pin 

VPP c 

A7 C 
A6 C 

A4 C 

A3C 

A2C 

AlG 

AOC 

QOC 

QIC 

Q2C 

GNOC 

^ 28 

2 27 

3 26 

4 25 

5 24 

6 23 

7 22 

8 21 

9 20 

10 19 

11 18 

12 17 

13 16 

14 15 

U vcc 

IP 

3 NC 

3 A8 

3 A9 

3 A1 1 

3G 

3 AlO 

3 Q7 

3 Q6 

3 Ob 

D Q4 

3 Q3 

HM-6664 

Fuse 

175 ns 

Operating 

Standby 

NMOS 2764 
Fujitsu 27C64 

10 mA/MHz 



> 

CC 
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Hitachi America 


HMS0256-12, HM50256-1S Preliminary 
HM50256-20 



262144-word X 1-bit Dynamic Random Access Memory 


■ FEATURES 

• Industry Standard 16-Pin DIP 

• Single 5V (±10%) 

• On chip substrate bias generator 

• Low Power: 350mW active, 23mW standby 

• High speed: Access Time 120ns/150ns/200ns{max.) 

• Common I/O capability using early write operation 

• Page mode, capability 

• TTL compatible 

• 256 refresh cycles (4 ms) 

• 3 variation of refresh . . . RAS only re fresh 

CAS before RAS refresh 
Hidden refresh 

■ BLOCK DIAGRAM 



■ PIN ARRANGEMENT 



■ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to Vss -IV to -»-7V 

Operating temperature, Ta (Ambient) 0°C to +70“C 

Storage temperature -65°C to -H50°C 

Power dissipation 1W 

Short circuit output current 50mA 




"iTj fes 

DinfT 


Is] CAS 

We[T 


14 1 Dout 

RAsfT 


l^A. 

Ai|T 


3"’ 

A.jT 


3 A' 

Ai pr 


'ir[At 



3 .. 


(Top View) 


Ao"“A» 

Address Inputs 

CAS 

Column Address Strobe 

Din 

Data In 

Dout 

Data Out 

RAS 

Row Address Strobe 

wl 

Read/ Write Input 

Vcc 

Power ( + 5 V) 

Vss 

Ground 

Ao~A, 

Refresh Address Inputs 


Note) The specificetions of this device are subject to 
change without notice. 

Please contact your nearest Hitachis Sales 
Dept, regarding specifications. 


■ RECOMMENDED DC OPERATING CONDITIONS (Ta-^O to +70“C) 


Parameter 

Symbol 

min 

typ 

max 

Unit 

Note 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

1 

Input High Voltage 

V,„ 

2.4 

- 

6.5 

V 

1 

Input Low Voltage 

Vu 

-1.0 

- 

0.8 

V 

1 


Note) 1. All voltages referenced to Vss 
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HIVI50257-12, HMS0257-15, Preliminary 
HM502S7-20 


2621 44- word X 1 -bit Dynamic Random Access Memory 
■ FEATURES 

• Industry standard 16-pin DIP 

• Single 5V (±10%) 

• On chip substrate bias generator 

• Low Power: 350m W active, 20mW standby 

• Highspeed: Access Time 120ns/150ns/200ns (max.) 

• Common I/O capability using early write operation 

• Nibble mode capability 

• Indifinite Dout hold using CAS control 

• TTL compatible 

• 256 refresh cycles (4ms) 

• 3 Variations of refresh; RAS only refresh, CAS befor RAS 

refresh, Hidden refresh 

B BLOCK DIAGRAM 



(DC -lea) 


BPIN ARRANGEMENT 



B ABSOLUTE MAXIMUM RATINGS 


Voltage on any pin relative to Vss -IV to +7V 

Operating temperature, Ta (Ambient) 0“C to -H70°C 

Storage temperature . -65°C to 50°C 

Power dissipation 1W 

Short circuit output current 50mA 




T] Vs» 

DinjT 


Is] CAS 

w[T 


14^1 Dout 



El** 

A. [7 


TjA, 

A. [7 



A. [7 


1o]a, 



7] At 


(Top View) 


A 0^ At 

Address Inputs 

OSS’ 

Column Address Strot>e 

Din ■ 

Data In " 

Dout 

Data Out 

RAS 

Row Address Strobe 

We 

Read /Write Input 

Vcc 

Power (+5V) 

Vss 1 

Ground 

At~Aj \ 

Refresh Address Inputs 


BRECOMMENDED DC OPERATING CONDITIONS (Ta-0 to +70 ’C) 


Parameter 

Symbol 

min 

typ 

max 

Unit 

Note 

Supply Voltage 

Vcc 

4.5 1 

5.0 

5.5 

V 

1 

Input High Voltage 

ViH 

2.4 

- 

6.5 

V 

1 

Input Low Voltage 

VlL 

-1.0 

_ 

0.8 

V 

1 


Note 1) AO vokages referenced to Vss. 


0 HITACHI 


Note) 

The specificatioRS of this device are aabiect to 
change without notice. 

Please c<Nitact your nearest Hitachis Sales 
Dept, regarding specifications. 
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Hitachi America 

















Hitachi America 
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HM6168H-45,HM6168H-55 - — Preliminary 
HM6168H-70,HM6168HP-45, 
HM6168HP-55. HM6168HP-70 

4096-wordx4-bit High Speed Static CMOS RAM 


■FEATURES 

• High Speed; Fast Access Time 45/55/70 ns (max.) 

• Single +5V Supply and High Density 20 Pin Package 

• Low Power Standby and Low Power Operation; 

lOO^W typ. (Standby), 250mW typ. (Operation) 

• Completely Static Memory 

No Clock or Timing Strobe Required 

• Equal Access and Cycle Times 

e' Directly TTL Compatible — All Inputs and Outputs 

■ FUNCTIONAL BLOCK DIAGRAM 



Item 

Symbol 

Rating 

Unit 

Voltage on Any Pin Relative to GND 

V,H 

-3.5* to -1-7.0 

V 

Power Dissipation 

Pt 

1.0 

W 

Operating Temperature 

■ ■ T.,r 

0 to -1-70 

•c 

Storage Temperature (Ceramic) 

T... 

-65 to -1-150 

•c 

Storage Temperature (Plastic) 

T... 

-55 to -1-125 

•c 

Temperature under Bias 

T.,., 

”10 to +85 
1 

*C 


♦ Pulse Width 20ns. DC- -0.5V 


HM6168H-45/55/70 



(ix;-20) 

HM6168HP-45/55/70 




(DP-201 


■ PIN ARRANGEMENT 




7] 111 

.[7 
^ r^r 


~i7[ . A i 

LL 

..[7 


jii 

7] A, 

"E 


ZI 

As[~6~ 


7] 1 111 

-E 


TT) 1 ih 

All {~ir 


7] 111, 

o; [~ir 


Trji 0. 





(Top View) 


Note) The specifications of this device ere subject to chsntie nithout notice. 

Please contact your nearest Hitachis Sales Dept, retjarding specifications. 
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HIVI6264P-10, HM6264P-12, 
HM6264P-15 


8192'Word x 8-bit High Speed Static CMOS RAM 

■ FEATURES 

• Fast access Time 100ns/120ns/l 50ns (max.) 

• Low Power Standby Standby: O.lmW (typ.) 

Low Power Operation Operating: 200mW (typ.) 

• Single +5V Supply 

• Completely Static Memory No clock or Timing Strobe Required 

• Equal Access and Cycle Time 

• Common Data Input and Output, Three State Output 

• Directly TTL Compatible: All Input and Output 

• Standard 28pin Package Configuration 

• Pin Out Compatible with 64K EPROM HN482764 

■ BLOCK DIAGRAM 



■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

Rating 

Unit 

Terminal Voltage * 

Vt 

-0-5 ** to +7.0 

V 

Power Dissipation 

Pt 

1.0 ’ 

W 

Operating Temperature 

Topi 

0 to +70 

°c 

Storage Temperature 

Tstg 

-55 to +125 

°c 

Storage Temperature (Under Bias) 

{ 7\>ias 

-10 to +85 

°c 


* With respect to GND. ** Pulse width 50ns: —3.0V 



■ PIN ARRANGEMENT 


NC[r 


2| Pec 

A., [7 


27]^ 

a,|T 


2^CS, 



1*. 

a^q; 


g A, 

A,[I 



A3[T 



Aj I 8 


^A.o 

A. [7 



Ao(^ 


^1/0, 

i/o.di 


^i/o. 



izl 

1 / 03(13 


T^i/o, 

gnd[h 




(Top View) 


■ TRUTH TABLE 


WE 

cs7 

CS, 

OT 

Mode 

I/O Pin 

Vqc Current 

Note 

X 

H 

X 

X 

Not Selected 
(Power Down) 

HighZ 

/SB. /SBl 


X 

X 

L 

X 

HighZ 

/SB, /SB2 


H 

L 

H 

H 

Output Disabled 

HighZ 

ICC, ICCl 


H 

L 

H 

L 

Read 

Dout 

ICC, Icct 


L 

L 

H 

H 

Write 

I 1 

Din 

ICC, ICCl 

Write Cycle (1) 

L 

T 

^ 1 

0 1 

L 

Din 1 

ICC, icci 

Write Cycle (2) 


X ! Dun'i care. 
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HN27C64G-20 

HN27C64G-25, HN27C64G-30 



3974 


8192-word X 8-bit UV Erasable and Programmable Read Only Memory 


The HN27C64G is a 8192 word by 8-bit erasable and electrically pro- 
grammable ROM. This device is packaged in a 28 pin dual-in-line 
package with transparent lid. The transparent lid on the package allows 
the memory content to be erased with ultraviolet light. 

■ FEATURES 

• Single Power Supply +5V ± 5% 

• Simple Programming Program Voltage: +21V D.C. 

Program with one 50ms Pulse 

• Static No clocks Required 

• Inputs and Outputs TTL Compatible During Both Read arid 
Program Mode. 

• Access Time HN27C64G-20 200ns Max. 

HN27C64G-25 250ns Max. 
HN27C64G-30 300ns Max. 

• High Performance Programming Available 

• Low Power Dissipation 40mW/MH2 (Active Mode) 

525jjW Max. (Stand-by Mode) 




^ Pins 

CE 

OE 

PGM 

Vfp 

Vcc 

Outputs 

Mode ^ 

(20) 

(22) 

(27) 

(1) 

(28) 

(II~I3. I5~I9) 

Read 

ViL 

yiL 

ViH 

Vcc 

Vcc 

Dout 

Stand-by 

VlH 

X 

X 

Vcc 

Vcc 

High Z 

Program 

ViL 

X 

ViL 

VPF 

Vcc 

Din 

Program Verify 

VlL 

p/i 

VlH 

Vpr 

Vcc 

Dout 

Program Inhibit 

Vm 

X 

X 

Vfp 

Vcc 

High Z 


X : doh*t care 


■ ABSOLUTE MAXIMUM RATINGS 


Item 

Symbol 

\ Value 

Unit 

Operating Temperature Range 

Topr 

0 to +70 

“C 

Storage Temperature Range 

T«t 

-65 to +125 

»c 

All Input and Output Voltage* 

Pie, Vci 

-0.6 to +7.0 

V 

Vfp Voltage 

Vfp 

-0.6 to +25 

V 

Vcc Voltage* 

Vcc 

-0.6 to +7.0 

V 


■ PIN ARRANGEMENT 


i>p (T* 
AufF 

A7[T 

A*jT 

As[T 

A.[? 

a.[T 

A:[F 

Ai(T 

AoQo 

o.[IT 

OiQI 

OjQI 

CND^ 


I lcc 
PGM 
NC 

Ai 

Ai 

All 

I 5E 

Aio 

CE 

Ch 

0. 

Os 

0 . 

Os 


(Top View) 


• : with respect to GND 
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HN4827128G-25, 

HN4827128G-30, 

HN4827128G-45 


16384-Word x 8-bit UV Erasable and Programmable Read Only Memory 

The HN4827128 is a 16384 word by 8 bit erasable and electrically 
programmable ROM. This device is packaged in a dual-in-line 
package with transparent lid. The transparent lid allows the user to 
expose the chip to ultraviolet light to erase the bit pattern, whereby 
a new pattern can then be written into the device. 


■ FEATURES 

• Single Power Supply - +5V ± 5% 

• Simple Programming Program Voltage; +21 V DC 

Program with One 50ms Pulse 

• Static No Clocks Required 

Inputs and Outputs TTL Compatible During Both Read and 
Program Mode. 

• Access Time . 250ns/300ns/450ns 

• Absolute Max. Rating of Vpp Pin 26.5V 

• Low Stand-by Current 35mA 

• High Performance Programming Available 

• Compatible with INTEL 27128 


■ BLOCK DIAGRAM 


00 *^ 0 ? 




I PIN ARRANGEMENT 


vpp Qj 


iijvcc 

Aii[r 


13 PCM 

ArjT 


13 A„ 

A.[T 


iJ.A. 

As(T 


i^A. 

a.[T 


153 All 

A.[I 


^OE 

Aj(T 


^ Alt 

AijT 



A. [To 


TiJOl 

o»[rij 


Tijo* 

0i[i2 


nios 

Oj(TT 


130. 

CND[l 4 


T|]ot 


(Top View) 





■ MODE SELECTION 


Pins 

CE 

OE 

p^ 

Vpp 

1 Vcc 

Outputs 


(20) 

(22) 

(27) 

(1) 

(28) 

(11-13, 15-19) 

Read 

V,L 

Vu 

V,H 

Vcc 

[ Vcc 

Dout 

Stand by 

V,H 

X 

X 

Vcc 

Vcc 

High Z 

Program 

V,L 

X 

V,L 

Vp, 

Vcc 

Din 

Program Verify 

V,L 

V,L 

V,H 

Vpp 

Vcc 

Dout 

Program Inhibit 

V,H 

X 

X 

\ Vpp 

Vcc j 

High Z 


Note) The specifications of this device are subject to change without notice. 

Please contact your nearest Hitachi's Sales Oept. regarding specifications. 
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Don't Miss the 

IC Upilates 

These quarterly updates 
keep your IC Master 
current the year 
'round. 

Look for them 
In Integrated 
Circuits Magazine 




mos 


High Performance 
16 Kx 1 Static RAM 



IMS 1400 


IMS1400L 


FEATURES 

• 35, 45 and 55ns Chip Enable access 

• Maximum active power 660mW 

• Maximum standby power 11 OmW 

• Single 5 volt ± 10% supply 

• E CUE] power down function 

• TTL compatible inputs and output 

• Fully static— no clocks for timing 

• Three-state output 


FEATURES 

• 70 and 100ns Chip Enable access 

• Maximum active power 495mW 

• Maximum standby, power 83mW 

• Single 5V ± 10% Supply 

• E power down function 

• TTL compatible inputs and output 

• Fully static - no clocks for timing 

• Three-state output 


AO C 

1 

20 

A2 c 

2 

19 

A4 c 

3 

18 

A6 c 

4 

17 

A8 C 

5 

16 

AlOC 

6 

15 

A12C 

7 

14 

Q(Oout)C 

8 

13 

W(WE)C 

9 

12 

vssc 

10 

11 


PIN CONFIGURATION 

A2 AqVcc Ai 


LOGIC SYMBOL 


BLOCK DIAGRAM 


pvcc 


□ A9 
DA 11 
3A13 

□(^)p 

0(CE)* 


DIP 


A 4 

2lj 1 I '•■J Lil9 
‘ >120 
::j3 

As 

As 

::j4 

i7c:; 

As 

As 

::i5 

i6t:; 

A? 

Ajo 

Lie TO" ik:: 

As 

Aij 

;::7 

i4r:; 

Ati 

Q(DOUT) 

-’® 10 11 

A|3 


9n p r■*^9 



WVssE O(OIN) 

CHIP 

CARRIER 


PIN NAMES 


- AO 

Al 
A2 
A3 
A4 

As 

(As (DOUT){ 

A7 • 
As 
Us 
Taio 
A ll 
[A12 
AI3 


T1 


(OMMWEMCE) 

OWE 


D(Dm) 


AoAi 3 ADDRESS lNPUfS~ 

VcCPOWEB( + 5V) 

= NMDCre CM API C 

GROUND 

itai CHIP ENABLE 


DiOM) DATA INPUT 


atOouT) DATA OUTPUT 




I 

I — P^{DOUT)Q 


*(CE) 


W (WE) 


Inmos Corporation • P.O. Box 16000 • Colorado Springs, Colorado 80935 • [303) 630-4000 • TWX 910 920 4904 
Whitefriars • Lewins Mead • Bristol BSi 2NP • England • Phone Bristol 272 290 861 • TLX: 851-444723 


INMOS rese^K the right to make changes in specifications at any time and without notice. The information furnished by INMOS in this publication is believed to be accurate. However, 
no responsibility is assumed for its use; nor for any infringements of patents or other rights of third parties resulting from its use. No license is qranted under anv patents trade- 
marks, or other rights of INMOS. ' » j , 
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Inmos 


r 


□ 


mos 




High Performance 
4Kx4 Static RAM 


IMS 1420 
IMS 1421 


IMS1420L 


FEATURES 

• 4K X 4 Bit Organization 

• 40nsec and 50nsec Address Access Times 

• 605mW Maximum Power Dissipation 

• Fully TTL Compatible 

• Common Data Inputs & Outputs 

• 20-pin, 300-mil DIP 

• Single +5V ± 10% Operation 

{ • 45nsec and 55nsec Chip Enable 
Access Times 
• Power Down Function 
• 165mW Maximum Standby Power 

! • High Speed Chip Select Function 
• SOnsec and 40nsec Chip Select 
Access Times 


FEATURES 

• 4K X 4 Bit Organization 

• 70 and 100ns Chip Enable Access Times 

• 65 and 95ns Address Access Times 

• 495mW Maximum Power Dissipation 

• 83mW Maximum Standby Power 

• Fully TTL Compatible 

• Common Data Inputs & Outputs 

• 20-pin, 300-mil Plastic DIP 

• Single +5V ± 10% Operation 

• Power Down Function 



PIN CONFIGURATION LOGIC SYMBOL 


BLOCK DIAGRAM 



DIP 


As A4 

11 I n 



2U 

TTTT 

' * 9r\ 

L319 

At 

;:j3 

1 • 20 

1 

lar:; 

At 

"34 


i7r:; 

At 

::35 

TOP 

i6c: 

At 

"36 

i5t:: 

A10 

:::7 


i4r:: 

A„ 

"38 

9 ri 

1011 

r*] 

13 ::; 

rTi 2 


f 

VssW 

1/O4 


CHIP 

CARRIER 


PIN NAMES 


Aq-A,, 

ADDRESS INPUTS 

Vcc POWER (+5V) 

w 

WRITE ENABLE 

Vss GROUND ' 

E* 

CHIP ENABLE 



CHIP SELECT 


I/O 

DATA IN/OUT 



*llMS1420ONLY 
S IMS1421 ONLY 



Ao 

I/O, 

A, 


At 


A, 

I/O 2 







A 7 

I/O 3 

As 


A 9 


Alo 

A„ 

I/O 4 


Inmos Corporation • P.O, Box 16000 • Colorado Springs, Colorado 80935 • [303) 630-4000 • TWX 910 920 4904 
Whitefriars • Lewins Mead • Bristol BSI 2NP • England • Phone Bristol 272 290 861 • TLX: 851-444723 


INMOS reserves the right to make changes in specifications at any time and without notice. The information furnished by INMOS in this publication is believed to be accurate. However, 
no responsibility is assumed for its use; nor for any infringements of patents or other rights of third parties resulting from its use. No license is granted tinder any patents, trade- 
marks, or other rights of INMOS. 
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W 





*No Page Mode Operation 


FEATURES 

• High Speed, RAS Access of 100, 120 and 150ns 

• Cycle Times of 160, 190 and 230ns 

• Low Power; 

22mW Standby 

303mW Active C350ns Cycle Time} 

413mW Active ( 190ns Cycle Time} 

• Single +5V ± 10% Po wer S upply 

• On-Chip refresh using CAS-before-RAS, Pin 1 left 

as N/C for 256K expansion 

• Indefinite Dout Hold Under CAS Control 

• Industry Standard 16 Pin Configuration 

• Nibble-Mode Capability (High Speed 4 Bit 
Serial Mode} 

• 4ms/256 Cycle Refresh 

• All Inputs and Output TTL Compatible 

• Read, Write, Read-Modify-Write Capability both on 
Sing le Bit and in Nibble Mode Operation 

• RAS-Only Refresh Capability 

• Common I/O Capability using “Early-Write” 


FEATURES 

• 16K X 4 Org anizat ion 

• High Speed, RAS Access of 100, 120 and 150ns 

• Cycle Times of 160, 190, and 240ns 
= Low Power: 

28mW Standby 

495mW Active C160ns Cycle Time} 

330mW Active C350ns Cycle i ime} 

• Common I/O 

• Single +5V ± 10% Power Sup ply 

• On-Chip Refresh Assist using CAS-before-RAS 

• Multiplexed Addresses 8 Row, 6 Column 

• 18-Pin Package— JEDEC Standard Pinout 

• All Inputs and Outputs TTL Compatible 

• Output Enable (OE} Control for Greater Timing 
Flexibility 

• 4ms/256 Cycle Refresh 

• Read, Write and Read-Modify-Write Capability 

• 25 MBit Data Rate 


Pin Names 


Aa-A, ADDRESS INPUTS 


WRITE ENABLE 


+ 5 VOLT SUPPLY INPUT 


Logic Symbol 

-T, 

- A, 

- A, - 

- A, 

- A, 

- A, Dou. - 

nr 

wEHaSCaS 


Pin Configuration 


Block Diagram 


1 16 

2 IS 

3 14 

4 13 

5 12 

6 11 

7 10 

8 9 


DIP 


o.NA:v»aB 



A,V«A, A. 


Chip Carrier 



Pin Configuration 


Pin Names 


1 18 

2 17 

9 16 

4 IS 

5 14 

6 13 

7 12 

8 11 

• 10 


Logic Symbol 



I At 


TTTt 


A«« At 

ADDRESS INPUTS 


COLUMN ADDRESS STROBE 


ROW ADDRESS STROBE 

DQ,-DQ, 

DATA IN/DATA OUT 


OUTPUT ENABLE 

w 

WRITE ENABLE 

Vcc 

<FSV SUPPLY 

^ 

GROUND 


Block Diagram 



CE n Do.-oa, 


CO 

o 


E 


c 


Inmos Corporation • PO, Box 16000 • Colorado Springs, Colorado 80935 • (303} 630-4000 • TWX 910 920 4904 
Whitefriars • Lewins Mead • Bristol BSI 2NP • England • Phone Bristol 272 290 861 • TLX: 851-444723 


INMOS reserves the right to make changes in specifications at any time and without notice. The information furnished by INMOS in this publication is believed to be accurate. However, 
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®iC MASTER 1984 


3979 


MEMORY 










MEMORY 



IMS2630 

mOS High Performance 
8Kx8 Dynamic RAM 


FEATURES 

• 8Kx8 Byte-Wide Organization 

• High Speed Chip Enable Access of 120, 150 
and 200ns 

• 28-Pin Package-JEDEC Standard Pinout 

• 256 Cycle/4ms Refresh 

• On-Chip Refresh Counter 

• Hidden Refresh Using Pin 1 Refresh 

• Single +5V ± 10% Supply 

• Latched Chip Select and Address 

• High Speed Output Enable Control 

• Low Power 

42mW Standby 
358m W Max @ 190ns cycle 
275m W Max @ 240ns cycle 
220m W Max @ 310ns cycle 


TYPICAL APPLICATIONS 

• Cost-Effective Alternative to 8Kx8 SRAMs 

• Easily Interfaced with Microprocessors 

• Buffer Memory 

• Controllers 

• Terminals 

• Printers 

• Displays 

• Personal Computers 

• Games 

• Instrumentation 



PIN CONFIGURATION LOGIC SYMBOL 


BLOCK DIAGRAM 



PIN NAMES 



Aq-Aij 

ADDRESS INPUTS 


CE 

CHIP ENABLE 

DQ 0 -OQ 7 

DATA IN/DATA OUT 

CS 

CHIP SELECT 

Vcc 

+5V SUPPLY 

W 

WRITE ENABLE 

Vss 

GROUND 

DE 

OUTPUT ENABLE 

RESH 

REFRESH ENABLE 
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IMS3630 

Idd^itios 

8Kx8 EEPROM 


FEATURES 

• High Speed, Chip Enable Access of 200ns 

• +5 Volt Only Operation For All Modes 

• Advanced Nitrox Process 

• Row Or Full Array Erase Mode 

• Single Byte Or Multiple Byte Modification 

• Row Programming — Provides up To 64 
Times Faster Programming 

• Latched Addresses and Data 

• Latched Program/Erase Allows 
Processor To Perform Other Functions 
During Non-Volatile Modification 

• Clocked Operation Provides Low 
Standby Power 

• Industry Standard 28 Pin Dual-In- 
Line Pinout 


TYPICAL APPLICATIONS 

• Computer Systems 

• Point of Sale Terminals 

• Communication Systems 

• Process Controllers 

• Telemetry Systems 

• Control Systems 

• Instrumentation 

The IMS3630 has been optimized for in-system oper- 
ation. All modes of operation, including Chip Erase, 
are executed with a single +5 volt supply and standard 
TTL signal levels. Furthermore, all programming and 
erasing operations are controlled by using a simple 
sequence of initiate and terminate cycles. This eliminates 
the need to hold control signals, addresses, or data 
during the extended intervals required for programming 
or erasing. 


PIN CONFIGURATION 


FUNCTIONAL BLOCK DIAGRAM 




DOo-" DOr 
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Integrated Device Technology 


CMOS STATIC RAMS 
16K(2Kx8BIT) 


IDT6116S 

IDT6116L 



MILITARY / INDUSTRIAL / COMMERCIAL TEMPERATURE RANGES 


FEATURES: 


• High-speed (equal access and cycle time) 
—MILITARY/INDUSTRIAL 

IDT6116S 90/120/150 ns (max.) 

IDT6116L 90/120/150 ns (max.) 

—COMMERCIAL 

IOT6116S 70/90/120 ns (max.) 

IDT6116L 90/120/150 ns (max.) 

• Low power consumption 

IDT6116S IDT6116L 

Active: 180 mW (Typ.) Active: 160 mW (Typ.) 

Standby: 100 mW (Typ.) Standby: 20 fiW (Typ.) 

• Battery backup operation — 2 V data retention voltage 

• Produced with advanced CEMOS^m | high-performance 
technology 

• CEMOS'i'M I process virtually eliminates alpha particle 
soft-error rates (with no organic die coatings) 

• Single 5V(± 10%) power supply 

• Input and output directly TTL compatible 

• Three-state output 

• Static operation: no clocks or refresh required 

• Standard 24-pin dual-in-line ceramic sidebrazed pack- 
age or 28-pin and 32-pin LCC 

• Pin compatible with standard 16 K static RAM and 
EPROM 

• Standard product 100% screened to MIL-STD-883, 
Class C 

• Military product available 100% screened to Class B 


DESCRIPTION: 

The IDT6116 is a 16,384-bit high-speed static RAM organ- 
ized as 2K X 8. It is fabricated using IDT’s high-perform- 
ance, high-reliability technology — CEMOS^m |. This state- 
of-the-art technology, combined with innovative circuit 
design techniques, provides a cost-effective alternative to 
bipolar and fast NMOS memories. 

Access times as fast as 70ns are available with maxi- 
mum power consumption of only 550mW. The circuit also 
offers a reduced power standby mode. When CS goes high, 
the circuit will automatically go to, and remain in, a standby 
power mode as long as CS remains high. In the standby 
mode, the low power device consumes less than 20fiW 
typically. This capability provides significant system level 
power and cooling savings. Both versions also offer a bat- 
tery backup data retention capability where the circuit 
typically consumes only 1 lAN to 4 mW operating off of a 2V 
battery. 

All inputs and outputs of the IDT6116 are TTL compatible 
and operation is from a single 5V supply, simplifying sys- 
tem designs. Fully static asynchronous circuitry is used, 
requiring no clocks or refreshing for operation, providing 
equal access and cycle times for ease of use. 

The iDT6116 is packaged in either a 24-pin, 600 mil or 
300 mil DIP, 32-pin and 28-pin leadless chip carriers, or 24- 
pin flatpack, providing high board-level packing densities. 

The IDT6116 Military RAM is 100% processed in compli- 
ance to the test methods of MIL-STD-883, Method 5004, 
making it ideally suited to .milita.'y temperature applica- 
tions demanding the highest level of performance and relia- 
bility. 



PIN CONFIGURATIONS 



24 PIN SIDEBRAZE 
TOP VIEW 


LOGIC SYMBOL 




Ao 

I/01 

— 

Al 

’ I/02 

— 

A2 

1/03 

— 

A3 

1/04 

— 

A4 

I/Os 

— 

As 

uoe 


As 

1 /O 7 

— 

Ar 

I/Os 

— 

Ae 


— 

A9 


— 

Aid 

CS WE OE 


TTT 



TOP VIEW 



32 PIN LCC 
TOP VIEW 


CEMOS is a trademark of Integrated Device Technology, Inc. 


PIN NAMES 


A0-A10 ADDRESS 

WE WRITE ENABLE 

I/O, -I/O, DATA INPUT/OUTPUT 

61 OUTPUT ENABLE 

^ CHIP SELECT 

GND GROUND 

Vcc POWER 



FUNCTIONAL BLOCK DIAGRAM 
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iIIT6116S/IDTei16L CMOS STATIC RAMS 16K<2K x8Blt) 


MIUTARY/INDUSTRIAL/COMMERCIAL TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS^^’ 


TEMPERATURE RANGE 

-55*Cto +125«C 1 -40*C to +85* 1 0“C to +70*C 

UNIT 

SYMBOL 

PARAMETER 

RATING 

Vterm 

Voltage on any Pin with 
Respect to GND 

-0.5 to +7.0 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

-55 to +125 

-40 to +85 

0 to +70 

®c 

Tbias 

Temperature Under Bias 

-65 to +135 

-55 to +125 

-10 to +85 

®c 

Tsts 

Storage Temperature 

-65 to +150 

-65 to +150 

-55 to +125 

®c 

Pt 

Power Dissipation 

1.0 

1.0 

1.0 

w 

lour 

DC Output Current 

50 

50 

50 

mA 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operational sections of this specification is not implied. Exposure to absolute maximum 
ratings conditions for extended periods may affect reliability. 

RECOMMENDED OPERATING CONDITIONS 

MILITARY (Ta = -55®C to +125°C) 
INDUSTRIAL (Ta = -40'’C to +85°C) 
COMMERCIAL (Ta = OX to +70°C) 


* ViL min. = —3.5V for pulse widths less than 30 ns and duty cycles less than 50%. 


IDT6116S DC ELECTRICAL CHARACTERISTICS (Vcc=5V±iO%, Ta= -55X to +12I5X) 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

iDT6116S90/120 

MIN. TYP.<i> MAX. 

IDT6116S150 

MIN. TYP.<^> MAX. 

UNIT 

UliI 

Input Leakage Current 

Vcc = 5.5V,V,N = GNDtoVcc 

— 

— 

10 

— 

— 

10 

fiA 

UloI 

Output Leakage Current 

CS=V,HOrOE = V,H 

V,/o = GNDto Vcc 

— 

— 

10 

— 

— 

10 

mA 

Ice 


CS=V|i_, l|/o = 0hriA 

— 

40 

100 

— 

35 

90 

mA 

•cci 

Operating Power Supply Current 


— 

35 

— 


30 

— 

mA 

ICC2 

Dynamic Operating Current 

Min. Duty Cycle = 100% 

— 

40 

100 

— 

35 


mA 

■sB 


^ = V,H 

— 

5 

25 

— 

5 

25 

mA 

IsBI 

Standby Power Current 

CS> Vcc -0.2 V, 

ViN > Vcc - 0.2 V or V|N< 0.2 V 

— 

0.02 

10 

— 

0.02 

10 

mA 

VoL 

Output Low Voltage 

loL = 3.5mA<2) 

— . 

— 

0.4 

— 

— 

0.4 

V 

VOH 

Output High Voltage 

— —1.0mA 

2.4 

— 

— 

2.4 

— 

— 

V 


1. Vcc = 5V.Ta = 25‘C 

2. Iol = 2.1 mA for IDT6116S150 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

msm 

Supply Voltage 

■Si 

mm 

5.5 

V 

GND 

Supply Voltage 

0 

0 



MSM 


2.2 

3.5 

6.0 

■■ 


Input Low Voltage 

-1.0* 

— 

+0.8 


Cl 

Output Load 

— 

— 

100 

PF 

• TTL 

Output Load 

— 

— 

1 

— 


IDT6116L DC ELECTRICAL CHARACTERISTICS (Vcc=5V ±10%, Ta=- 55X to +125X) 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

IDT6116L90l12d 

MIN. TYP.0> MAX. 

IDT6116L150 

MIN. TYP.<^) MAX. 

UNIT 

UliI 

Input Leakage Current 

Vcc = 5.5 V, V,N = GND to Vcc 

— 

— 

5 


— 

5 

fdA 

Ikol 

Output Leakage Current 

^ = V,H orOE = V,H 

V,ra = GNDtoVcc 

— 

— 

5 

— 

— 

5 

mA 

Ice 


CS — V|L, l|/o — OftiA 

— 

40/35 

100/90 


30 

EB 

mA 

•eei 

Operating Power Supply Current 

> 

CD 

d 

II 

-j 

> 

>' < 

CO o 
II II 

>-J 

— 

35/30 

— 

— 

30 

— 

mA 

Ice2 

Dynamic Operating Current 

Min. Duty Cycle = 100% 

— 

40/35 

100/90 

— 

weM 

mm 

mA 

IsB 


^=V,H 

— 

5 

20 

— 

5 

15 

mA 

IsBI 

Standby Power Current 

CS> Vcc -0.2 V, 

V|N> Vcc -0.2 V or V|n<0.2V 

— 

4 


— 

4 

900 

mA 

VoL 

Output Low Voltage 

loL = 3.5mA<2) 

— , 

— 

0.4 

— 

— 

mm 

V 

Vqh 

Output High Voltage 

Iqh = —1.0mA 

2.4 

— 

— 

2.4 

— 

— 

V 


1. Vcc = 5V,Ta = 25^; 

2. Iql “ 2.1 mA for IDT6116L150 
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Integrated Device Technology 


IDT6116S/IDT6116L CMOS STATIC RAMS 16K (2K x 8 BIT) 


MILITARY/INDUSTRIAL/COMMERCIAL TEMPERATUfffi RANGE 


IDTeiieS DC ELECTRICAL CHARACTERISTICS (Vcc=5V±iO%, Ta=-40«C to +85*0 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

iDT8118S90/120 
MIN. TYPOl MAX. 

IOT8118S150 
MIN. TYP.I’) 

MAX. 

UNIT 

UliI 

Input Leakage Current 

Vcc = 5.5V, V,N = GNDto Vcc 

— 

— 

10 

— 

— 

10 

mA 

IIloI 

Output Leakage Current 

CS = V|n or OE = V|n 

V|/o = GNDto Vcc 

— - 10 

- 

— 

10 

liA 

Ice 


CS = ViL, l|/Q = 0mA 

— 

40 

90 

— 

35 

80 

mA 

•cci 

Operating Power Supply Current 

V,H = 3.5 V, V,L = 0.6 V 
li/o = 0mA 

- 

35 

— 

- 

30 

— 

mA 

lcC2 

Dynamic Operating Current 

Min. Duty Cycle = 100% 

— 

40 

90 

— 

35 

80 

mA 

•sB 


0)1 

II 

< 

I 

— 

5 

20 

— 

5 

20 

mA 

ISB1 

Standby Power Current 

CS> Vcc -0.2 V, 
V|N>Vcc-0.2Vor V|n<0.2V 

— 

20 

2000 

— 

20 

2000 

mA 

VoL 

Output Low Voltage 

|QL = 4mA® 

— 

— 

0.4 

■ — 

— 

0.4 

■■ 

VoH 

Output High Voltage 

loH= -1.0mA 

2.4 

— 

— 

2.4 

— 

J 

V 


1 Vcc = 5V,Ta = 25°C 

2. Iol = 2-1 mA for IDT6116S150 


IDTei16L DC ELECTRICAL CHARACTERISTICS {Vcc=5V ±10%, Ta=-40‘‘C to +85‘>C) 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

IDT8118L90/120 

MIN. TYP.<’> MAX. 

IDT8118L150 
MIN. TYP.<^> 

MAX. 

UNIT 

UliI 

Input Leakage Current 

Vcc = 5.5V,V,N = GNDtoVcc 

— 

— 

2 

— 

— 

2 

mA 

IIloI 

Output Leakage Current 

^ = V,H orOE = V,H 

V|/o = GND to Vcc 

— 

— 

2 

— 

— 

2 

mA 

Ice 


CS = V|L, l|/o — 0mA 

— 

40/35 

90/80 

— 

30 

70 

mA 

Icci 

Operating Power Supply Current 


— 35/30 — 

— 

30 

— 

mA 

•cC2 

Dynamic Operating Current 

Min. Duty Cycle = 100% 

— 

40/35 

90/80 

— 

30 

70 

mA 

ISB 


I 

IS 

— 

5 

20/15 

— 

4 

12 

mA 

IsBI 

Standby Power Current 

CS> Vcc -0.2 V, 

V|N > Vcc - 0.2 V or V,N< 0.2 V 

— 

4 

200 

— 

4 

200 

mA 

mam 

Output Low Voltage 

loL = 4mA<« 

- - 0.4 

— 

— 

0.4 

V 

mmm 

Output High Voltage 

Iqh = — 1 .0mA 

2.4 

— 

— 

2.4 

— 

— 

V 


1- Vcc = 5V,Ta = 25*C 

2. Iql = 2.1mA for IDT6116L150 


IDT6116S DC CHARACTERISTICS ( Vcc = 5V ±10%, Gnd = OV, Ta = o°Cto +70X) 


SYMBOL 

— 

ITEM 

TEST CONDITIONS 

IDT6118S70 

MIN. TYP.<i) MAX. 

IDT6116S 90/120 
MIN. TYP.* MAX. 

UNIT 

UliI 

Input Leakage Current 

Vcc = 5.5V, V,N = GND to Vcc 

— — 

10 

— 10 

/uA 

|IloI 

Output Leakage Current 

CS = ViH or OE = ViH 

Vi/t) = GND to Vcc 

— — 

10 

— — 10 

a<A 

Icc 


CS = ViL, li/b = 0mA 

— 50 

100 

— 

40 

80 

mA 

Icci 

Operating Power Supply Current 

V,H = 3.5V, V,L =0.6V 
l(/o “ OmA 

— 40 

— 

— 

35 

— 

mA 

ICC2 

Average Operating Current 

Min. Cycle Duty = 100% 

— 50 

100 

— 

40 

80 

mA 

IsB 


CS = V,H 

— 5 

15 

— 

5 

15 

mA 

ISBI 

Standby Power Current 


— 20 

2000 

— 

20 

2000 



Output Voltage 

loL = 4mA 

— — 

0.4 

— 

— 


■li 


loH — — 1.0mA 

2.4 — 

— 

2.4 

— 

— 

■I 


1. Vcc = 5V, Ta = 25°C 


>- 

DC 

o 

US 


■ 
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IDT6116S/IDT6116L CMOS STATIC RAMS 16K (2K x 8 BIT) MIUTARY/INDUSTRIAL/COMMERCIAL TEMPERATURE RANGE 


IDT6116L DC CHARACTERISTICS (Vcc = 5V±10%.Gnd = 0V,TA = 0°Cto+70°C) 


SYMBOL 

ITEM 

TEST CONDITIONS 

IDT6116L90 

MIN. TYP.l’l MAX. 

IDT6116L 120/150 
MIN. TYP.l'l MAX. 

UNIT 


Input Leakage Current 

Vcc = 5.5V, V,N = GND to Vcc 

— — 

2 

— 

— 

2 

fiA 

IIloI 

Output Leakage Current 

^ = V,H or OE = ViH 

V./Q = GND to Vcc 

— — 

2 

— 

— 

2 

fiA 

Ice 


CS — ViL, li/o — 0mA 

— 40 

80 

— 

35/30 

70/60 

mA 

Icci 

Operating Power Supply Current 

V,H = 3.5V, ViL =0.6V 
li/o = 0mA 

— 35 

— 

— 

30 

— 

mA 

Icci 

Average Operating Currant 

Min. Cycle Duty = 100% 

— 40 

80 

— 

35/30 

70/60 

mA 

IsB 


CS = ViH 

— 5 

15 

— 

4 

12 

mA 

IsBI 

Standby Power Current 


— 4 

100 

— 

4 

100 

aA 

VoL 

Output Voltage 

loL = 4mA'® 

— — 

0.4 

— 


0.4 

■■ 

VoH 

loH = -1.0mA 

2.4 — 

— 

2.4 

— 

— 

WM 


1 . Vcc = 5V, Ta = 25°C 2. Iql = 2.1mA for IDT6116L 150 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ±10%, Ta = -55°C to +125°C/-40®C to +85°C/0°C to +70°C)'” 


SYMBOL 

1 ~1 

1 PARAMETER 

12) 1 

IDT616S70 1 

MIN. MAX. 

I iDT6116S90 1 
IDT6116L90 

1 MIN. MAX. 

1 IDT6116S120 
IDT6116L120 

1 MIN. MAX. 

1 IDT6116S150 
IDS6116L150 

1 MIN. MAX. 

1 UNIT 

READ CYCLE 

tsc 

Read Access Time 

70 

— 

90 

— 

120 

— 

150 

— 

ns 

Iaa 

Address Access Time 

— 

70 

— 

90 

— 

120 

— 

150 

ns 

Iacs 

Chip Select Access Time 

— 

70 

— 

90 

— 

120 

— 

150 

ns 

tci-Z 

Chip Selection to Output in Low Z 

5 

— 

0/0/5 

— 


— 

10/15»> 

— 

ns 

toE 

Output Enable to Output Valid 

— 

50 

— 

65 

— 


— 

100 

ns 

tou 

Output Enable to Output in Low Z 

5 

— 

0/0/5 

— 

5/5/10 

— 

10/15«> 

— 

ns 

tcHZ 

Chip Deselection to Output in High Z 

0 



40 


40 

0 

50 

ns 

toHZ 

Output Disable to Output in High Z 

0 

35 

0 

40 


40 

0 

50 

ns 

toH 

Output Hold from Address Change 

5 


0/0/5 



— 


— 

na 

WRITE CYCLE 

twe 

Write Cycle Time 

70 

— 

90 

— 

120 

— 

150 

— 

ns 

tcw 

Chip Selection to End of Write 

40 

— 

55 

— 

70 

— 

90 

— 

ns 

tAW 

Address Valid to End of Write 

65 

— 

80 

— 

105 

— 

120 

— 

ns 

Ias 

Address Setup Time 

15 

— 

15 

— 

20 

— 


— 

ns 

twp 

Write Pulse Width 

40 

— 

55 

— 

70 

— 


— 

ns 

twR 

Write Recovery Time 

5 

— 

10/5/5 

— 

10/5/5 

— 

10 

— 


toHZ 

Output Disable to Output in High Z 

0 

35 


40 


40 

0 



twHZ 

Write to Output in High Z 

0 



50 

0 

50 

0 

60 


tow 

Data to Write Time Overlap 

30 

— 

30 

— 

35 

— 

40 

— 

ns 

toH 

Data Hold from Write Time 

5 

— 


— 


— 

10 

— 

ns 

tow 

Output Active from End of Write 

0 

— 

0 

— 

0/5/5 

— 

5/1 0M> 

— 

ns 


1. Parameters listing three limits apply in this Temp. Range order: Military/Industrial/Commercial. All other limits apply to all three Temp. Ranges. ® 

2. IDT6116S70 available in Commercial 0°C to 70°C only. C 

3. 10ns applies over — 55°C to +125°C and — 40®C to +85°C: 15ns applies over 0°C to +70°C. — 

4. tow = 5ns over — 55°C to +125°C; tow = 10ns over — 40°C to +85°C and 0°C to +70°C. 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise and Fall Times 

10ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

1 TTL Gate and Cl=100pF 
(including scope and jig) 
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Integrated Device Technology 


TIMING WAVEFORMS OF READ CYCLE NO. 1' 



READ CYCLE 2""’ 


READ CYCLE 3<^ 


NOTES: 1. WE is High for Read Cycle. 

2. Device is continuously sslscted, CS = V|L; 

3. Address valid prior to or coincident with CS transition tow. 

4. OE = V,l. 

5. Transitioh is measured ±5(X)mV from steady state. This parameter is sampled and not 100% tested. 

TIMING WAVEFORMS OF WRITE CYCLE 



a 


NOTE; See footnotes on next page. 
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IDT6116S/IDT6116L CMOS STATIC RAMS 16K (2K x 8 BIT) 




MIUTARY/INDUSTRIAL/COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE 


Z) 





L. 

lew— ► 

twn(3) 




9 

1 

2 

7///// 



itm w. 

« — ► 





; 

r 

^ 


•wiaW. 10) 
“1 


, (10) 
low . ( 

" P) » 


/))/)/))))))) 

■ tow » 

IDH P 

w 




WWW 


\ 

— ^ 



NOTES; 1. 
2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 
9. 

10 . 


WE must be high during all address transitions. 

A write occurs during the overlap (tvy£) of a lo w CS and a low CE. 

twR is measured from the earlier of CS or WE going high to the end of write cycle. 

Durin g th is period, l.'O pins are in the output state so th at t he input signals of opposite ph ase to the outputs must not be applied. 

If the CS low transition occurs simultaneously with the WE low transitions or after the WE transition, outputs remain in a high 

i^edance state. 

OE is continuously low (OE = V|l). 

□out is the same phase of write data of this write cycle. 

Dqut is the read data of next address. 

If CS is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to the outputs must not be ap: 
plied to them. 

Transition is measured ±500mV from steady state. This parameter is sampled and not 100% tested. 


DATA RETENTION CHARACTERISTICS 

(Ta = -55°C to +125°C/-40°C to +85°C/0°C to 70°C) 


SYMBOL 

PARAMETER 

TEST CONDITIONS 


iDT6116L 

MIN. TYP.i’i MAX. 

IDT6116S 

MIN. TYP.I’I MAX. 

UNIT 

Vdr 

Vcc for Retention Data 

Vcc = 2.0V, CS> Vcc -0.2V 

V,N>Vcc -0.2V or V,n<0.2V 


2.0 — — 

2.0 — — 

mm 

IcCOR 

Data Retention Current 

COM’L 

— 0.5 20 

— 2 400 

/uA 

IND 

— 0.5 40 

— 2 600 

fiA 

MIL 

— 0.5 300 

— 2 1000 

fiA 

tcOR 

Chip Deselect to Data Retention Time 


0 — — 

0 — — 

ns 

tR 

Operation Recovery Time 

tRC>2> — — 

tRc'^l — — 

ns 


1. Vcc = 2V. Ta = +25°C 

2. tRC = Read Cycle Time 


LOW Vcc DATA RETENTION WAVEFORM 




Vcc 

3 

4.5V 


i 

tCDR -•> 



^ \ 

V|H 


Data Ratantion Mode - 


Vdh>2V 


/ 


Vdr 


WWW 


Integnated I^eviceTechnolosy Inc. 
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Integrated Device Technology 


CMOS STATIC RAMS 
16K(16Kx1 BIT) 


IDT6167S 

IDT6167L 



MILITARY / INDUSTRIAL / COMMERCIAL TEMPERATURE RANGES 


FEATURES: 

• High-speed (equal access and cycle time) 

— M I LITARY/ 1 NDUSTRI AL 

IDT6167S 55/70/85/100 ns (max.) 

IDT6167L 55/70/85/ 100 ns (max.) 

—COMMERCIAL 

IDT6167S 45/55/70/85ns (max.) 

IDT6167L 45/55/ 70/85ns (max.) 

• Low power consumption 

IDT6167S IDT6167L 

Active: 150mW (typ.) Active: 125mW (typ.) 

Standby: 100/iW (typ.) Standby: lOjiW (typ.) 

• Battery backup operation —2V data retention voltage 
(IDT6167L only) 

• High-density 20-pin dual-in-line package and 20-pin 
leadless chip carriers 

• Produced with advanced CEMOS''^“l high-performance 
technology 

• CEMOS^^ I process virtually eliminates alpha particle 
soft-error rates (with no organic die coatings) 

• Separate data input and output 

• Single 5V ( ±10%) power supply 

• Input and output directly TTL-compatible 

• Three-state output 

• Static operation: no clocks or refresh required 

• Pin-compatible with standard 16K x 1 static RAMs 

• Standard product 100% screened to MIL-STD-883 
Class C 

• Military product available 100% screened to Class B 


DESCRIPTION: 

The IDT6167 is a 16,384-blt high-speed static RAM organ- 
ized as 16K X 1. It is fabricated using IDT’s high-performance, 
high-rel lability technology— CEMOS tm |. This state-of-the- 
art technology, combined with innovative circuit design 
techniques, provides a cost effective alternative to bipolar 
and fast NMOS memories. 

Access times as fast as 45ns are available with maxi- 
mum power consumption of only 330 mW. The circuit also 
offers a reduced power standby mode. When CS goes high, 
the circuit will automatically go to, and remain in, a standby 
mode as long as CS remains high. In the standby mode, the 
device consumes less than lOO^W, typically. This capabil- 
ity provides significant system-level power and cooling sav- 
ings. The low power, (L), version also offers a battery back- 
up data retention capability where the circuit typically con- 
sumes only 1 fiW operating off of a 2 V battery. 

All Inputs and the output of the IDT6167 are TTL- 
compatible and operate from a single 5V supply, thus 
simplifying system designs. Fully static asynchronous cir- 
cuitry is used, which requires no clocks or refreshing for 
operation, and provides equal access and cycle times for 
ease of use. 

The IDT6167 is packaged in. either a space-saving 20- 
pin, 300 mil DIP, a 20-pin leadless chip carrier, or 20-pin 
flatpack providing high board-level packing densities. 

The IDT6167 Military RAM is 100% processed in compli- 
ance to the test methods of MIL-STD-883, Method 5004, 
making it ideally suited to military temperature applica- 
tions demanding the highest level of performance and relia- 
bility. 



PIN CONFIGURATIONS 


Al Ao VCC Ai3 




Ai2 

All 

AlO 

Afl 

A« 

A7 


LCC 

Top View 


PIN NAMES 


CEMOS is a trademark of Integrated Device Technology, Inc. 


LOGIC SYMBOL 

I I I I I I I 1 I I I I 1 I 

AqAi A2A3A4AsA6A7A8A9AioAiiAi2Ai3| 


Din 

WE 


Dour 


FUNCTIONAL BLOCK DIAGRAM 


Ao-Ai3 

ADDRESS INPUTS 

D|n 

DATA IN 

CS 

CHIP SELECT 

Dour 

DATA OUT 

WE 

WRITE ENABLE 

GND 

GROUND 

Vcc 

POWER 



AO— ^ 


Row 

^lect 


128x128 
Memory Array 


CS 

Din 



Column Salact 


-vcc 

-QND 


!=0 


All AiO A9 A8 A7 As Aj 


Dour 
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iDT6167S/IDT6167k CMOS STATIC RAMS 16K (16K x 1 BIT) 


MILITARY / INDUSTRIAL / COMMERCIAL TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS’’ 


TEMPERATURE RANGE 

-55*0 to +125* ! -40®Cto +85‘‘C ! 0®Cto +70"C 

UNIT 

SYMBOL 

RATING 

VALUE 

Vterm 

Terminal Voltage with 
Respect to GND 

-0.5 to +7.0 

-0.5 to +7.0 

-0.5 to +7.0 

V 

T^ 

Operating Temperature 

-55 to +125 

-40 to +85 

Oto +70 

°c 

Tbias 

Temperature Under Bias 

-65 to +135 

-55 to +125 

-10 to +85 

®c 

Tstg 

Storage Temperature 

-65 to +150 

-65to"+T50 

-55 to +125 

°c 

Pt 

Power Dissipation 

1.0 

1.0 

1.0 

w 

lour 

DC Output Current 

20 

20 

20 

mA 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause 
permanent damage to the device. This is a stress rating only and functional operation 
of the device at these or any other conditions above those indicated in the 
operational sections of this specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS 

(Ta= -55°C to +125°C/-40‘’C to +85°C/0°C to +70°C) 


MILITARY (Ta= -55°Cto +125'>C) 


INDUSTRIAL {Ta = -40®Cto +85°C) 
COMMERCIAL (Ta = d°C to +70°C) 


Vi'L min. = ^S.SV for pui3e niuths !e33 than oCns and duty cycies less than 30%. 

DC ELECTRICAL CHARACTERISTICS (Vcc= 5V ±10 %, Ta = -55°C to +125°C/-40°C to -r85°C) 


SYMBOL 

— 

PARAMETER 

TEST CONDITIONS 

MIN. 

IDT6167S 

TYP.0> 

MAX. 

MIN. 

IDT6167L 

TYP.O) 

MAX. 

UNIT 

UliI 

Input Leakage Current 

Vcc = 5.5V, V,N = 0VtoVcc 

— 

— 

10 

— 

— 

5/2 

mA 

|IloI 

Output Leakage Current 

CS = V|H, VouT = 0 V to Vcc 

— 

— 

10 

— 

— 

5/2 

HA 

Icci 

Operating Power Supply Current 

CS = VjL, Output Open 

— 

30 

60 

— 

25 

50 

mA 

lcC2 

Dynamic Operating Current 

Min. Duty Cycle =100% 

— 

30 

60 

— 

25 

50 

mA 

■sB 

Standby Power Supply Current 

CS>V,H 

— 

5 

20 

— 

5 

20 

mA 

ISB1 

Full Standby Power Supply 
Current 

CS> Vcc -0.2V 

ViN^Vcc -0.2 V or< 0.2 V 

— 

10.000/ 
20 2000 

— 

2 

900/ 

150 

mA 

VoL 

Output Low Voltage 

loL = 8mA 

— 

— 


— 

— 

0.4 

V 

Vqh 

Output High Voltage 

loH = -4mA 

2.4 

— 

— 

2.4 

— 

— 

V 


1 . Vcc = 5V,Ta = 25X 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 


Supply Voltage 

mm 

103 

5.5 

■■ 

GND 

Supply Voltage 

0 


0 

■■ 

VlH 

Input High Voltage 

.2-2 

mrn 

6.0 


— 

Input Low Voltage 



0.8 

H 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5 v ± 10 %, Ta = 0 to +70°C) 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

MIN. 

IDT6167S 

TYP.<^> 

MAX. 

MIN. 

IDT6167L 

TYP.O) 

MAX. 

UNIT 

Hui 

Input Leakage Current 

Vcc = 5.5V, V,N = 0VtoVcc 

— 

— 

2 

— 

— 

2 

mA 

[•loI 

Output Leakage Current 

CS = V|H, VouT = 0 V to Vcc 

— 

— 

2 

— 

— 

2 

mA 

•cci 

Operating jPower Supply Current 

CS = V||., Output Open 

— 

30 

60 

■ — 

25 

50 

mA 

•CC2 

Dynamic Operating Current 

Min. Duty Cycle =100% 


30 

60 

— 

25 

50 

mA 

IsB 

Standby Power Supply Current 

CS^ V|n 

— 

5 

20 

— 

5 

20 

mA 

ISBI 

Full Standby Power Supply 
Current 

Vcc -0.2 V 

V(N^ Vcc -0.2 V or<0.2V 

— 

20 

2000 

— 

2 

50 

fiA 

VoL 

Output Low Voltage 

loL = 8mA 

— 

— 

0.4 

— 

— 


V 

Vqh 

Output High Voltage 

loH = -4mA 

2.4 

— 

— 

2.4 

— 

— 

V 


1 . Vcc = 5V,Ta = 25-C 


CAPACITANCE Oa = 25^C, f = 1.0MHz) 


Inte 3 rated Devicelechnolosy Inc. T ™x“iM3>.2oro 


SYMBOL 

ITEM 

CONDITIONS 

MAX. 

UNIT 

C|N 

Input Capacitance 


5 

pF 

mam 

Output Capacitance 


6 

pF 


NOTE: This parameter is sampled and not 100% tested. 


TRUTH TABLE 


MODE 

CS 

WE 

OUTPUT 

POWER 

Standby 

H 

X 

HighZ 

Standby 

Read 

L 

H 

DOut 

Active 

Write 

L 

L 

HighZ 

Active 
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Integrated Device Technology 


MILITARY / INDUSTRIAL / COMMERCIAL TEMPERATURE RANGE 


IDT6167S/IDT6167L CMOS STATIC RAMS 16K (16K x 1 BIT) 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V ±10 %, Ta = -55°C to +125°C/-40°C to +85°C 

unless otherwise noted.) 


SYMBOL 

PARAMETER 

IDTG167S55 
IDT6167L55 
MIN. MAX. 

IDT6167S70 
IDT6167L70 
MIN. MAX. 

IDT6167S85 
IDT6167L85 
MIN. MAX. 

IDT6167S100 
IDT6167L100 
MIN. MAX. 

UNIT 

READ CYCLE 

tRC 

(TAVAV) 

Read Cycle Time 

55 

— 

70 

— 

85 

— 

100 

— 

ns 



Address Access Time 

— 

55 

— 

70 

— 

85 

— 

100 

ns 



Chip Select Access Time 

— 

55 

- 70 

— 

85 

— 

100 

ns 



Output Hold from Address Change 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

EB 


Chip Selection to Output in Low Z 

5 — 

5 

— 

5 

— 

5 

— 

ns 


(TEHQZ) 

Chip Deselection to Output in High Z 


40 


40 

0 

50 


50 

ns 

tpu 

(TELICCH) 

Chip Selection to Power Up Time 

0 


0 

— 


— 

0 

— 

ns 

IHI 


Chip Deselection to Power Down Time 

— 

55 

— 

70 

— 

85 

— 

100 

ns 

WRITE CYCLE 

twc 

(TAVAV) 

Write Cycle Time 

55 

— 

70 — 

85 

— 

100 

— 

ns 

tew 

(TELWH) 

Chip Selection to End of Write 

45 

— 

55 

— 

65 

— 

80 

— 

ns 

^AW 

(TAVWH) 

Address Valid to End of Write 

45 

— 

55 


65 

— 

80 

— 

ns 

^AS 

(TAVWL) 

Address Setup Time 

■■ 

— 

0 

— 

HQH 

— 

0 

— 

ns 

twp 

(TWLWH) 

Write Pulse Width 

35 

— 

40 — 

45 

— 

55 

— 

ns 

twR 

(TWHAX) 

Write Recovery Time 

0 

— 

0 

— 


— 

0 

— 

ns 



Data Valid to End of Write 

25 

— 

30 

— 

35 

— 

40 

— 

ns 

toH 

(TWHDX) 

Data Hold Time 

0 - 

0 

— 

0 

— 

0 

— 

ns 

twz 

(TWLQZ) 

Write Enable to Output in High Z 

0 

40 


40 

HI 

50 


50 

ns 



Output Active from End of Write 

0 

— 

0 - 

0 

— 

0 

— 

ns 


AC CHARACTERISTICS (V'cc = 5V ± 10%, Ta = 0 to 4-70°C) unless otherwise noted.) 



SYMBOL 

PARAMETER 

IDT6167S45 
iDT6167L45 
MIN. MAX. 

IDT6167S55 
IDT6167L55 
MIN. MAX. 

IDT6167S70 
IDT6167L70 
MIN. MAX. 

IDT&167S85 
IDT8167L85 
MIN. MAX. 

! 

UNIT 

READ CYCLE 


HiHI 


Read Cycle Time 

45 

— 

55 

- 

70 — 

85 

- 

ns 

^AA 

(TAVQV) 

Address Access Time 

— 

45 

— 

55 

— 

70 

— 

85 

ns 

Ucs 

(TELQV) 

Chip Seiect Access Time 


45 

- 55 

- 70 

- 85 

ns 

Blfll 



5 

— 

5 

— 

5 

— 

5 

— 

ns 

tLZ 

(TELQX) 

Chip Selection to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

BH 



0 

30 

0 

30 


30 

0 

40 

ns 




0 

— 


— 

0 

— 

0 

— 

ns 

ESI 


Chip Deselection to Power Down Time 

— 

35 

— 

35 

— 

35 

— 

40 

ns 

WRITE CYCLE 


^wc 

(TAVAV) 

Write Cycle Time 

45 

— 

55 

— 

70 

— 

85 

— 

ns 




40 

— 

45 

— 

55 

-- 

65 

— 

ns 

Uw 

(TAVWH) 

Address Valid to End of Write 

40 

— 

45 - 

55 

— 

65 

— 

ns 

Us 

(TAVWL) 

Address Setup Time 

0 

— 

0 

— 

■I 

— 

0 

— 

ns 

^WP 

(TWLWH) 

Write Pulse Width 

30 

• — 

35 

— 

40 

— 

45 

— 

ns 

fwR 

(TWHAX) 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tow 

(TDVWH) 

Data Valid to End of Write 

- 

25 

— 

30 

— 

35 

— 

ns 



Data Hold Time 

EIQI 

— 

0 

— 

0 

— 

0 

— 

ns 

fwz 

(TWLQZ) 

Write Enable to Output in High Z 

0 

30 

0 

30 

0 

30 

0 

40 

ns 

few 

(TWHQX) 

Output Active from End of Write 

0 

— 

0 

— 

0 

— 

0 

— 

ns 
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IDT6167S/1DT6167L CMOS STATIC RAMS 16K (16K x 1 BIT) MILITARY / INDUSTRIAL / COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 


Input Pulse Levels 

GNDto3.0V 

Input Rise and Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5 V 

Output Load 

See Figures 1 and 2 


Dour 


+5V 



m 



Figure 1. Output Load Figure 2. Output Load 

(for tnz, tLz» tv»z, and tow) 
‘including scope and Jig. 

TIMING WAVEFORM OF READ CYCLE NO. 1”’^ 


AddNM 


Data Out 


) 

4 tRC» ► 

( " ) 



tM ► 

[♦ toH ^ 


X X-XJ 

^ DataVaM 


TIMING WAVEFORM OF READ CYCLE NO. 2" 



NOTES: 1. ^ is high for READ cycle. 

2. CS is low for READ cycle. 

3. Address valid prior to or coincident with CS transition low. 

4. Transition is measured ±500mV from steady state voltage with specified loading in Figure 2. This parameter is sampled, not 100% tested. 

5. All READ cycle timings are referenced from the last valid address to the first transitioning address. 

6. For any given speed grade, operating voltage and temperature, tnz will be less than or equal to ttz- 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED)<^> 


Addraat 




VC 


Data In 


Data Out 



iwc 

r ) 

( — 





s 


sss 




Uw ► 

>• IWR ► 




J 

( 


\ 








' > 

DMabiVaRd ] 

L ' i 

( 


I"* twz* • 

\ 

j-u— low *.«—*! 


OataUfKMhMd ^ 

/ 

\ ( 


f Higli bnpadane* \ 


NOTES: 1. CS or WE must be high during addre ss t ransitions. 

2. If CS goes high simultaneously with WE high, the output remains in a high impedance state. 

3. All write cycle timings are referenced from the last valid address to the first transitioning address. 

4. Transition is measured ±500mV from steady state voltage with specified loading in Figure 2. This parameter is sampled and not 100% tested. 
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IDT6167S/IDT6167L CMOS STATIC RAMS 16K (16K x 1 BIT) MIUTARY / INDUSTRIAL / COMMERCIAL TEMPERATURE RANGE 

TIMtNG WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED^ 



NOTES: 1. CSor WE must be high during address transitions. 

2. if ^ goes high simultaneously with Wf high, the output remains in a high impedance state. 

3. AM write cycie timings are referenced from the last valid address to the first transitioning address. 

4. Transition is measured ±500mV from steady state voltage with specified loading in Figure 2. This parameter is sampled and not 100% tested. 


LOW Vcc data retention characteristics 

FOR L VERSION ONLY (Ta = -55°C to +125°C/-40°C to +85°C/0°C to +70°C) 


SYMBOL 

PARAMETER 

Vdr 

Vcc tor Data Retention 

•CCDR 

- Data Retention Current 

tCDR 

Chip Deselect to Data Retention Time 

tR 

Operation Recovery Time 


NOTES: 1. Ta = 25'‘C 
2. atVcc = 2V 


3. atVcc = 3V 

4. tRc = Read Cycle Time 


TEST CONDITION 


CS^ Vcc -0.2 V 
ViN^Vcc -0.2 V or<0.2V 



LOW Vcc data retention waveform 



Data Retention Mode ► 


j 

4.5V 

^ Voa>2V / 

L 

4.5V 

tCOR ♦ 


^ta-*- 


>“ 

ir 

o 

HI 
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CMOS STATIC RAMS 
16K (4K X 4 BIT) 


IDT6168S/L 

IDT71681S/L 

IDT71682S/L 


MILITARY / INDUSTRIAL / COMMERCIAL TEMPERATURE RANGES 


FEATURES: 

• High-speed (equal access and cycle time) 

IDT6168S/IDT6168L 45 (com’i)/55/70/85/100 ns 
(max.) 

IDT71681S/IDT71681L 45 (com’l)/55/70/85/100 ns 
(max.) 

IDT71682S/IDT71682L 45 (com’l)/55/70/85/100 ns 
(max.) 

• Low power consumption 

— IDT6168S/IDT71681S/IDT71682S 
Active: 225 mW (typ.) 

Standby: 1 00 (iVJ (typ.) 

— IDT6168L/IDT71681L/IDT71682L 
Active: 225 mW (typ.) 

Standby: 10 (typ.) 

• Bidirectional data input and output (iDT6168 only) 

• Separate data inputs and outputs (IDT71681 and 
IDT71682 only) 

• Outputs in high impedance in WRITE mode (IDT71682 
only) 

• Battery backup operation — 2V data retention voltage 
(L versions only) 

• Produced with advanced CEMOS^^ I high-performance 
technology 

• CEMOS I process virtually eliminates alpha particle 
soft-error rates (with no organic die coatings) 

• Single 5V (±10%) power supply 

• Input and output directly TTL-compatible 

• Three-state output 

• Static operation: no clocks or refresh required 

• Standard product 100% screened to MIL-STD-883 
Class C 

• Military product available 100% screened to Class B 

DESCRIPTION: 

The IDT6168, IDT71681 and IDT71682 are 16,384-bit 
high-speed static RAMs organized as 4K x 4. They are 


fabricated using IDT’s high-performance, high-reliability 
technology — CEMOS^“ I. This state-of-the-art technology, 
combined with innovative circuit design techniques, pro- 
vides a cost effective alternative to bipolar and fast 
NMOS memories. 

The IDT71681 and IDT71682 are manufactured with 
separate data inputs and outputs. This feature allows for 
improved system architectures. The external latches of a 
bidirectional bus system are not needed, improving both 
board density and system power levels. The absence of 
bus contention allows a streamlined approach, enhanc- 
ing system speeds. Also, they fit readily into a pipeline 
structure. 

Access times as fast as 45 ns are available with maxi- 
mum power consumption of only 495 mW. The cir^it also 
offers a reduced power standby mode. When CS goes 
high, the circuit will automatically go to, and remain in, a 
standby mode as long as US remains high. In the standby 
mode, the device consumes less than 100 /iW, typically. 
This capability provides significant system-level power 
and cooling savings. The low power (L) version also of- 
fers a battery backup data retention capability where the 
circuit typically consumes only 1 /iW operating off. a 2V 
battery. 

All inputs and outputs of the IDT6168, IDT71681 and 
IDT71682 are TTL-compatible and operate from a single 
5V supply, thus simplifying system designs. Fully static 
asynchronous circuitry is used, which requires no clocks 
or refreshing for operation, and provides equal access 
and cycle times for ease of use. 

The IDT6168 is packaged in either a space-saving 20- 
pin, 300 mil DIP, a 20-pin leadless chip carrier or a 20-pin 
flatpack and the IDT71681 and IDT71682 in a 24-pin, 300 
mil DIP or a 28-pin leadless, chip carrier, providing high 
board-level packing densities. 

The Military RAMs are 100% processed in compliance 
to the test methods of MIL-STD-883, Method 5004, mak- 
ing them ideally suited to military temperature applica- 
tions demanding the highest level of performance and 
reliability. 


FUNCTIONAL BLOCK DIAGRAMS 
IDT6168 



CEMOS is a trademark of Integrated Device Technology, Inc. 


IDT71681 



>- 

oc 

O 
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Integrated Device Technology 


IDT6168 & 71681 & 71682S/ IDT6168 & 71681 & 71682L 
CMOS STATIC RAMS 16K (4Kx4 BIT) 


MIUTARY / INDUSTRIAL / COMMERCIAL TEMPERATURE RANGE 


FUNCTIONAL BLOCK 
IDT71682 


DIAGRAMS 



LOGIC SYMBOLS 





(!DT8188) 


O, 0, D, D. 



(iDT71681 & IDT71682) 



PIN CONFIGURATIONS 



DIP 

Top View 

(IDT6168) 


A, Ao Vcc An 



LCC 

Top View 

(IDT6168) 



(IDT71681 

IDT71682) 


(IDT71681 

IDT71682) 


A. 

A. 

D. 

N.C. 

N.C. 

D. 

Y* 


PIN NAMES 

(IDT6168) 


Ao-A„ ADDRESS INPUTS 

DATA 

l/Orl/04 INPUT/OUTPUT 

CS CHIP SELECT 

Vcc POWER 

We write enable 

GND GROUND 


(IDT71681 & IDT71682) 

Ao-A,^ 

ADDRESS INPUTS 

D,-D4 

DATA IN 


CHIP SELECT 

Y 1 -Y 4 

DATA OUT 

WE 

WRITE ENABLE 

GND 

GROUND 

Vcc 

POWER 
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iDT6168S & 71681S & 71682S/IDT6168L & 71681L & 71682L 

CMOS STATIC RAMS 16K (4K x 4 BIT) MILITARY / INDUSTRIAL / COMMERCIAL TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS<^> 


TEMPERATURE RANGE 

-55*Cto+125*C ! -40*010+85"! 0*0 to +70*0 



UNIT 

SYMBOL 

PARAMETER 

RATING 

Vterm 

Voltage on any Pin with 
Respect to GND 

-0.5 to +7.0 

-0.5 to +7.0 

-0.5 to +7.0 

m 

Ta 

Operating Temperature 

-55 to +125 

-40 to +85 

Oto +70 

*c 

Tbias 

Temperature Under Bias 

— 65 to + 1 35 

-55 to +125 

-10 to +85 

*c 

Tsts 

Storage Temperature 

— 65 to +150 

-65 to +150 

-55 to +125 


Pt 

Power Dissipation 

1.0 

1.0 

1.0 

w 

lour 

DC Output Current 

50 

50 

50 

mA 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operational sections of this specification is not implied. Exposure to absolute maximum 
ratings conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS 

MILITARY (Ta = -55®C to +125°C) 

INDUSTRIAL (Ta = -40°C to +85°C) 
COMMERCIAL (Ta = 0“C to +70°C) 


* ViL min. = —3.5V for pulse widths less than 30 ns and duty cycles less than 50%. 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

V,H 

Input High Voltage 

2.2 

3.5 

6.0 

V 

V,L 

Input Low Voltage 

-1.0* 

— 

+0.8 



DC ELECTRICAL CHARACTERISTICS (Vcc= 5 V ± io% , Ta = - 55 °C to 

+ 125 °C/- 40 °C to + 85 ®C/ 0 °C to + 70 ®C) 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

IDT6168S/71681S 
MIN. TYP.di MAX. 

IDT6168L/71681L 
MIN. TYP.O) max. 

UNIT 

HliI 

Input Leakage Current 

Vcc = 5.5V, V,N = 0VtoVcc 

— — 10/10/2 

— 

— 

5/2/2 

mA 

IIloI 

Output Leakage Current 

CS = V IH, VouT = 0 V to Vcc 

— 

— 

10/10/2 

— 

— 

5/2/2 

mA 

•cci 

Operating Power Supply Current 

CS = V,j_, Output Open 

— 

45 

90 

— 

45 

90 

mA 

ICC2 

Dynamic Operating Current 

Min. Duty Cycle=100% 

— 

45 

90 

— 

45 

90 

mA 

•sB 

Standby Power Supply Current 

CS^ViH 

— 

5 

20 

— 

5 

20 

mA 

•SBI 

Full Standby Power Supply 

Current 

CS^ Vcc -0.2V 

ViN^Vcc - 0.2V or< 0.2 V 

— 

20 

10,000/ 

2000/2000 

— 

2 

900/ 

150/50 

mA 

Vql 

Output Low Voltage 

Iol = 8itiA 

— 

— 

0.4 

— 

— 

0.4 

V 

Vqh 

Output High Voltage 

loH=-4mA 

2.4 

— 

— 

2.4 

— 

— 

V 


1. Vcc = 5V,Ta = 25»C 


TRUTH TABLE 


CAPACITANCE (Ta = 25 ‘»C, f = 1 .OMHz) 


■cm 


WE 

OUTPUT 

POWER 

Standby 

H 

X 


Standby 

Read 

L 

H 

DOut 



l__L_ 

l__L 


Active 


SYMBOL 

ITEM 

CONDITIONS 

MAX. 

UNIT 

C,N 

Input Capacitance 

■> 

o 

II 

z 

> 

1 

5 

PF 

CbuT 

Output Capacitance! 

VoUT = 0V 

7 1 

PF 


NOTE; This parameter is sampled and not 100% tested. 


AC TEST CONDITIONS 


Input Pulse Levels 

GNDto3.0V 

Input Rise and Fall Times 

5 ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5 V 

Output Load 

See Figures 1 and 2 


Integrated DeviceTechnology Inc. 


+5V 



rh 

Rgure 1. Output Load 


+5V 



m 

Figure 2. Output Load 
(for tnz. tizi twz* ®nd tow) 


* including scope and }ig. 
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Integrated Device Technology 


IDT6168S & 71681S & 71682S/iDT6168L & 71681L & 71682L 
CMOS STATIC RAMS 16K (4K x 4 BIT) 


MiUTARY / INDUSTRIAL / COMMERCIAL TEMPERATURE RANGE 


AC CHARACTERISTICS (Vcc = 5V ±10% , Ta = -55°c to +125°C/-40°C to +85°C/0°C to +70°C 
unless otherwise noted.)'” 


SYMBOL 

■ 

PARAMETER 

iH 

IDT6168S55 

IDT6168L5S 

MIN. 1 MAX. 

IDT6168S70 

IDT6168L70 

MIN. 1 MAX 

IDT6168S85 

IDT6168L85 

MIN. 1 MAX 



READ CYCLE | 

t*c (TAVAV) 

Read Cycle Time 

wm 

- 

55 

— 

70 

— 

85 

1 

IBM 

— 


Ua (TAVQV) 

Address Access Time 

- 

45 

— 

55 

— 

70 

— 

85 

— 

EEH 

Kl 

Ucs (TELQV) 

Chip Select Access Time 

- 

45 

— 

55 

- 

70 

— 

85 

— 

BBM 

nsj 

IbH (TAXQX) 

Output Hold from Address Change 

Ei 

- 

5 

— 

5 

— 

5 

— 

B 

— 

BE 

tz (TELQX) 

Chip Selection to Output in Low Z 

mm 

- 

20 

— 

20 

- 

20 

— 

KM 

- 

HE 

Ihz (TEHQZ) 

Chip Deselection to Output in High Z 


20 

_ 

25 

- 

30/30/25 

- 

40/40/25 


lEII 

BE 

tu (TELICCH) 

Chip Selection to Power Up Time 

■1 

- 


- 


- 

0 

— 

■■ 

- 

BE 

to (TEHICCL) 

Chip Deselection to Power Down Time 

- 

40 

- 

55/55/50 

- 

70/70/60 

— 

85/85/70 


Kffil 

nsj 

tucs 

Read Command Set-Up Time 

ea 

- 

-5 

-■ 

-5 

- 

-5 

— 

mm 

- 

BE 

tcH 

Read Command Hold Time 

mt 

- 

-5 

- 

-5 

- 

-5 

- 

B 

- 

BE 

WRITE CYCLE | 

twc (TAVAV) 

Write Cycle Time 

Ed 

- 

50 

— 

60 

— 

75 

- 

KM 

— 

BE 

tew (TELWH) 

Chip Selection to End of Write 

mm 

- 

50/50/45 

- 

60/60/55 

— 

75/75/65 

- 

KM 

- 

BE 

Uw (TAVWH) 

Address Valid to End of Write 

EM 

- 

50/50/45 

- 

60/60/55 

— 

75/75/65 

- 

KM 

- 

BE 

tAs (TAVWL) 

Address Setup Time 

i[mi 

— 

||UQ[H 

— 


— 

niiii^n 

- 

B 

- 

RBI 

twp (TWLWH) 

Write Pulse Width 

mm 

- 

50/50/45 

- 

60/60/55 

— 

75/75/70 

- 

KM 

- 

BE 

tw« (TWHAX) 

Write Recovery Time 

mm 

— 

nmmiiiii 

- 

0 

- 

HHIQIIH 

— 

B 

- 

BE 

tow (TDVWH) 

Data Valid to End of Write 

mm 

- 

25/25/20 

- 

30/30/25 

- 

35/35/30 

- 

B 

- 

BE 

toH (TWHDX) 

Data Hold Time 

mm 

— 

5/5/3 

— 

5/5/3 

- 

5/5/3 

— 

B 

- 

BE 

twz (TWLQZ) 

Write Enable to Output in High Z 


m 

— 

25 

— 

30 

- 

40 


B 

BE 

tow (TWHQX) 

Output Active from End of Write 

mm 

40 

0/0/10 

40/40/50 

0/0/10 

50/50/60 

IMIil 

60/60/70 

EIQI 

HI 

BE 


AC CHARACTERISTICS (Vcc = 5V ±10% , Ta = -55°C to +125‘’C/-40°C to +85°C/0°C to +70°C 

unless otherwise noted)*'’ 


I Intonated Devicelechnolosy Inc. 
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BB 

PARAMETER 

IDT7168145'» 
IDni68245 
MIN. |MAX 

IDT716815S 
lOni 68255 

MIN. 1 MAX 

HiBB 

IDni68185 

IDni68285 

MM. 1 MAX 


UNIT 

READ CYCLE | 

1 

g 

U 

Read Cycle Time 

45 

— 

55 

— 

70 

I 

85 

I 

•inn ’ 

1 ww 

n 




tAA (TAVQV) 

Address Access Time 

— 

45 

— 

55 

— 

70 

— 

85 

- 


ns 

tAcs (TELQV) 

Chip Select Access Time 


45 

— 

55 

— 

70 

- 

85 

^Bi 


KE 

toH (TAXQX) 

Dutput Hold from Address Change 

B 

- 

5 

— 

5 

— 

5 


Bi 

- 

■E 

tz (TELQX) 

Chip Selection to Dutput in Low Z 

KM! 

— 

20 


20 

— 

20 

- 

KMi 

- 


tHz (TEHQZ) 

Chip Deselection to Dutput in High Z 

BJB 

20 

— 

25 


bemi 

- 

40 

- 

B?il 

BI 

tpu (TELICCH) 

Chip Selection to Power Up Time 

B 

— 

0 

— 


— 

0 

- 

0 

- 

B 

tPD (TEHICCL) 

Chip Deselection to Power Down Time 

B 

40 

— 

55/55/50 

— 

70/70/60 

- 

85/85/70 

- 

KiiE 


Ircs 

Read Command Set-Up Time 

B 

— 

-5 

— 

-5 

— 

-5 

- 

B 

- 

1^91 

Irch 

Read Command Hold Time 

B 

— 

-5 

- 

-5 

-■ 

-5 

- 

B 

- 

B 

WRITE CYCLE 1 

twc (TAVAV) 

Write Cycle Time 

B 

_ 

45/45/50 

— 

55/55/60 

— 

65/65/70 

- 

B 

- 


tew (TELWH) 


KM 

_ 

45 

— 

55 

— 

65 

- 

■M 

- 

KE 

tAw (TAVWH) 

Address Valid to End of Write 

Eai 

_ 

45 

— 

55 

— 

65 

- 

B 

- 

KE 

IHSHll 

Address Setup Time 

B 

— 


_ 




H|||QH| 

- 

B 

- 

KE 

twp (TWLWH) 

Write Pulse Width 

KM 

— 


— 

40 

_ 

45 

- 

B 

- 

IHS 

twR (TWHAX) 

Write Recovery Time 

B 

— 

jjjjHnfllll 

- 

jPHQIIIII 

- 

0 

- 

0 

- 

B 

tow (TDVWH) 

Data Valid to End of Write 

B 

— 

25/25/20 


30/30/25 

- 

35/35/30 

- 

B 

- 

B 

toH (TWHDX) 

Data Hold Time 

B 

— 

5/5/3 

— 

5/5/3 

_ 

5/5/3 

- 

B 

- 

B 

tv (TDVQV) 

Data Valid to Dutput Valid 
(71681 only) 

B 

35 

- 

35/35/40 

- 

40/40/45 

- 

45/45/50 

- 

50 

HQ 

twY (TWLQV) 

Write Enable to Dutput Valid 
(71681 only) 

- 

35 

- 

35/35/40 

- 

40/40/45 

- 

45/45/50 

— 

50 

IIIQ 

twz (TWLQZ) 

Write Enable to Dutput in High Z 
(71682 only) 

- 

- 

- 

25 

- 

30 

- 

40 

— 

50 


tow (TWHQX) 

Output Active from End of Write 
(71682 only) 

- 

■ 

iii^niiiiiii 

40 

0 

50 

0 


B 

70 

n 


0)Parameters listing three limits apply in this Temp. Range order; Military/Industrial/Commercial. All other limits apply to all three Temp. Ranges. 
(>)Available in Commercial 0°C to +70°C only. 

^Available in Military -S5°C to +125°C and Industrial -40°C to +8500 only. 
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IDT6168S & 71681S & 71682S/iDT6168L & 71681L & 71682L 

CMOS STATIC RAMS 16K (4K x 4 BIT) MIUTARY / INDUSTRIAL / COMMERCIAL TEMPERATURE RANGE 



NOTES; 1. CS or WE must be high during addr ess t ransitions. 

2. If CS goes high simultaneously with WE high, the output remains in a high impedance state. 

3. All write cycle timings are referenced from the last valid address to the first transitioning address. 

4. Transition is measured ± 20Gm V from steady state voltage with specified loading in Figure 2. This parameter is sampled and not lOOVo tested. 





(71682 Only) Data Out Previous Data Valid Data Valid 

NOTES; 1. CS or WE must be high during addr ess t ransitions. 

2. If CS goes high simultaneously with WE high, the output remains in a high impedance state. 

3. All write cycle timings are referenced from the last valid address to the first transitioning address. 

4. Transition is measured ±200mV from steady state voltage with specified loading in Figure 2. This parameter is sampled and not 100% tested. 


Intesrated Device Techndosy, Inc. 
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IDT6168 & 71681S & 71682S/IDT6168L & 71681L & 71682L 
CMOS STATIC RAMS 16K (4Kx 4 BIT) 


MIUTARY / INDUSTRIAL / COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. For IDT6168 and IDT71681 and IDT71682 


AddrM* 


OaUOut 



L. ^ » 

1 


r ) 



*OH 

-tAA ► 


Previous Data Valid ^ 

nrsn 

^ DataVaUd 


TIMING WAVEFORM OF READ CYCLE NO. 2”^ For IDT6168 and IDT71681 and IDT71682 



NOTES: 1. ^ Is high for READ cycle. 

2. CS is low for READ cycle. 

3. Address valid prior to or coincident with CS transition low. 

4. Transition is measured ±500mV from steady state voltage with specified loading in Figure 2. This parameter is sampled, not 100% tested. 

5. All READ cycle timings are referenced from the last valid address to the first transitioning address. 

6. For any given speed grade, operating voltage and temperature, tnz will be less than or equal to tLz- 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED)' For IDT6168 


\ 

twc ^ 

( ; 

( — 





s 

i 





Uw ' * 

tWR ► 




L !! ; 







1“ 




DataVaUd | ^ 

( 


[■a— 




DaUUndafinad ^ • 

High knpadanoa 1 
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iDT6t68S & 71681S & 71682S/IDT6168L & 71681L & 71682L 
CMOS STATIC RAMS 16K (4Kx 4 BIT> MILITARY / INDUSTRIAL / COMMERCIAL TEMPERATURE RANGE 


LOW Vcc DATA RETENTION CHARACTERISTICS (1*= -55"Cto +125°C/ 

-40°C to +85°C/0°C to +70°C) 


SYMBOL 

PARAMETER 

TEST CONDITION 


MIN. 

TYP.^ 

MAX. 

UNIT I 

Vdr 

Vcc tor Data Retention 



2.0 

— 

— 


•CCDR 

Data Retention Current 

Vcc -0.2V 

ViN^Vcc -0.2 V or < 0.2 V 

COM’L 

— 

0.5*2) 

1.0*2) 

20(2) 

30*2) 

mA 

IND 

— 

0.5*2) 

i.o«) 

40*2) 

• 60*2) 

MIL 

— 

0.5*2) 

1.0*2) 

300*2) 

450*2) 

tcDR 

Chip Deselect to Data Retention Time 


0 

— 

— 

ns 

tR 

Operation Recovery Time 

tRC<^> 



ns 


NOTES: 1 . Ta = 25*C 3. at Vcc = 3 V 

2. at Vcc = 2V 4. tflc = Read Cycle Time 


LOW Vcc data retention waveform 



Integrated Device Technology, Inc. 
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64K RAMPAK 



FEATURES: 

• 8,192 X 8 static RAM module complete with decoder 
and decoupling capacitor 

• High-speed 85 (commercial only)/120/150/200ns (equal 
access and cycle times) 

• Low power consumption; 300 mW typ. 

• Two pinout options (64K EPROM & 64K static RAM) 

• Utilizes IDT6116S — high performance 16K RAMs pro- 
duced with advanced CEMOS™! technology 

• CEMOS I process virtually eliminates alpha particle 
soft error rates (with no organic die coating) 

• Single 5V ( ± 10%) power supply 

• Input and output directly TTL-compatible 

• Static operation: no clock or refresh required 

• Standard military components 100% screened to 
MIL-STD-883 Class C 

• Military components available 100% screened to 
Class B 

DESCRIPTION: 

The iDT7M864/iDT8M864 are 64K (8,192 x 8 bit) high 

speed static RAMs constructed on a ceramic substrate us- 
ing 4 IDT6116 (2,048 x 8) static RAMs in ieadless chip car- 
riers. Functional equivalence to a monolithic 64K static 


RAM is achieved by utilization of an on-board decoder cir- 
cuit that interprets the higher order addresses A,, and A 12 to 
select one of the four 2Kx8 RAMs. Extremely fast speeds 
can be achieved with this technique due to use of the 
IDT6116 fabricated in IDT’s high performance, high- 
reliability technology - CEMOS I. This state-of-the-art 
technology, combined with innovative circuit design tech- 
niques, provides the fastest 16K static RAMs available. 

The IDT7M864/IDT8M864 are available with access times 
as fast as 85ns for commercial and 120ns for military 
temperature ranges, with maximum power consumption of 
only 825mW. The_circuit also offers a reduced power stand- 
by mode. When CS, goes high, and/or CSj (7M8W) goes low, 
the circuit will automatically go to, and remain in, a standby 
mode as long as these conditions are held. In the standby 
mode, the rnodule consumes less than 275mW. Substantial- 
ly lower power levels can be achieved in the ISB^ mode (less 
than 25mW max.) and 2V data retention mode (less than 
3mW max.) - see “DC Characteristics” and “Data Retention 
Characteristics” for details. 

Pinout of the IDT8M864 is equivalent to the 64K EPROMs 
(no connect on pin 26), ideal for applications requiring easy 
microcode changes during prototyping. The IDT7M864’s 
pinout is compatible with monolithic 64K static RAMs (CS 2 
on pin 26). 

AH inputs and outputs of the IDT7M864/IDT8M864 are 
TTL-compatible and operate from a single 5V supply, thus 
simplifying system designs. Full asyncronous circuitry is 
used, requiring no clocks or refreshing for operation, and 
provides equal access and cycle times for ease of use. 

All IDT military module components are 100% processed 
to the test methods of MIL-STD-883, Method 5004, making 
them ideally suited to applications demanding the highest 
level of performance and reliability. 



FUNCTIONAL BLOCK DIAGRAM 
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IDT7M864flDT8M864 64K (8K x 8) CMOS STATIC RAM MODULE 


MILITARY AND COMMERaAL TEMPERATURE RANGES 


TRUTH TABLE RECOMMENDED DC OPERATING 

CONDITIONS 

(Ta = - 55X to +125“C and 0“C to +70“C) 


* ViL min. = —3.5V for pulse widths less than 30 ns and duty cycles less than 
50%. 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V ± 10 %, Ta= to + 125 "C and 0“C to +70°C) 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

■ 

IDT7M864/8M864 
MIN. TYP.<^> MAX. 

UNIT 

■m 

Input Leakage Current 

Vr.r. = 5.5V, V,n = OV to Vcc 

— 

— 

15 

pA 

IIloI 

Output Leakage Current 

OE or CS, > V|H, or CSj < V|l, Vqux = OV to Vqq 

— ' 

— 

15 

mA 

•cc 

Operating Power Supply Current 

CS, < V|L, CS 2 > ViH, Output Open 

— 

65 

150 

mA 

•cci 

Dynamic Operating Current 

Min. Duty Cycle = 100% 

— 

65 

150 

mA 

ISB 

Standby Power Supply Current 

CSi^V|H, or CSj^ViL 

— 

20 

50 

mA 

•SBI 

Full Standby Power Supply 

Current 

CS, ^ Vqc- 0.2V, and/or CSj < 0.2V 

V|N > Vex; -0.2V or < 0.2V 

— 

15 

1200 

mA 

VoL 

Output Low Voltage 

Iql = 4mA 

— 

— 

0.4 

V 

Vqh 

Output High Voltage 

loH = -1mA 

2.4 

— 

— 

V 


1- Vcc = 5V,Ta = 25‘>C 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

■■ 

GND 

Supply Voltage 

0 

0 


m 


Input High Voltage 

2.2 

3.5 


■■ 


Input Low Voltage 

-0.5* 

— 

.65 

■■ 

Cu 

Output Load 

— 

— 

100 

PF 

TTL 

Output Load 

— 

— 

1 

— 


MODE 

CS, 

CS, 

oi 

WE 

I/O OPERATION 

Standby 

H 

X 

X 

X 

HighZ 

Standby 

X 

L 

X 

X 

HighZ 

Read 

L 

H 

L 

H 

Dour 

Read 

L 

H 

H 

H 

HighZ 

Write 

L 

H 

X 

L 

Din 


ABSOLUTE MAXIMUM RATINGS<^> 


SYMBOL 

RATING 

COMMERCIAL 

MILITARY 


um 

Terminal Voltage with 
Respect to GND 

- 0.5 to + 7.0 

-0.5 to +7.0 

■ 

Ta 

Operating Temperature 

Oto +70 

-55 to +125 

Ki 

Tbias 

Temperature Under Bias 

-10 to +85 

-65 to + 135 


IHSSi 

Storage Temperature 

-55 to +125 

-65 to +150 

»c 

Pr 

Power Dissipation 

4.0 



\SHJ1 

DC Output Current 

50 

50 



1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may affect reliability. 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise and Fall Times 

10ns 

Input and Output Timing Reference 


Levels 

1.5V 

Output Load 

1 TTL Gate and Cl = lOOpF 

1 

(including scope and jig) 


lnte3rated Device 'fechnolosy Inc. 


CAPACITANCE (Ta = 25®C, f = i .OMHz) 


SYMBOL 

ITEM 

CONDITIONS 

MAX. 

UNIT 


Input Capacitance 

bbqh 

20 

pF 

CoUT 

Output Capacitance 


22 

pF 


NOTE; This parameter Is sampled and not 100% tested. 
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MEMORY 


IDT7M864^IDT8M864 64K (8K x 8) CMOS STATIC RAM MODULE 


AC ELECTRICAL CHARACTERISTICS (Vcc 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


= 5V ± 10%,Ta= -SS'Cto +125“CanclO°Cto +70“C) 


SYMBOL 

PARAMETER 

7M/8M864L85 

COMMERCIAL 

ONLY 

MIN. MAX. 

7M/8M864L120 
MIN. MAX. 

7M/8M864L150 

MIN. MAX. 

7M/8M864L200 
MIN. MAX. 

UNIT 

READ CYCLE 


Read Cycle Time 


Address Access Time 


Chip Select Access Time 


Chip Selection to Output in Low Z 


Output Enable to Output Valid 


Output Enable to Output in Low Z 


Chip Deselection to Output in High Z 


Output Disable to Output in High Z 


Output Hold from Address Change 



120 — 

150 — 

- 120 

- 150 

— 120 

— 150 

5 — 

5 - 

- 65 

- 80 

0 - 

0 - 

- 70 

- 70 

- 40 

- 40 

0 — 

0 — 



WRITE CYCLE 


Write Cycle Time 

85 

, _ 

120 


150 


200 



ns 

Chip Selection to End of Write 

65 



80 



100 



120 



ns 

Address Valid to End of Write 

70 



85 



100 

— 

120 



ns 

Address Setuo Time 

1 15 — 1 

15 



20 



20 



ns 

Write Pulse Width 

55 

— 

55 



70 

— 

90 

— 

ns 

Write Recovery Time 

10 

— 

10 

— 

10 

— 

10 

— 

ns 

Output Disable to Output in High Z 

— 

40 

— 

40 

— 

40 

— 

50 

ns 

Write to Output in High Z 

0 

50 

0 

50 

0 

60 

0 

60 

ns 

Data to Write Time Overlap 

30 — 

30 - 

35 

— 

40 

— 

ns 

Data Hold from Write Time 

10 — 

10 

— 

10 

— 

10 

— 

ns 

Output Active from End of Write 

0 — 

0 

— 

0 

— 

5 

— 

ns 



NOTES; 1. WE is High for Read Cycte. 

2. Device is continuously selected, Cs, = V|l, CS, = V|h (7M864 only). 

3. Address valid prior to or coincident with C?, transition iow, CS, transition high (7M864 only). 

4. OE = V,L. 

5. Transition is measured ± SOOmV from steady state. This parameter is sampled and not 100% tested. 
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IDT7M864/IDT8M864 64K (8K x 8) CMOS STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGK 


TIMING WAVEFORM TIMING WAVEFORM 

OF WRITE CYCLE OF WRITE CYCLE 2‘^ ‘> 



NOTES; 1. WE is high during all address transitions. 

2. A write occurs during the overlap (t^p) of a low or high CS, (7M864 only) and a low WE. 

3. tyvR is measured from the earlier of CS, or WE going high or CS, going low to the end of write cycle. 

4. During this period, I/O pins are in the output state so that the input signals of opposite phase to the outputs must not be applied. 

5. If the CS, low transition or CS, high transition occurs simultaneously with the WE low transitions or after the WE transition, outputs 
remain in a high impedance state. 

6. OE is continously low (OE = V|l). 

7. Dqut is the same phase of write data of this write cycle. 

8. Dqjjt is the read data of next address. 

9. If CS^ is low or CS, is high during this period, I/O pins are in the output state. Then the data input signals of opposite phase to the outputs 
must not be applied to them. 

10. Transition is measured ±500mV from steady state. This parameter is sampled and not 100% tested. 


LOW Vcc data RETENTION CHARACTERISTICS (Ta = - 55»C to + 125 and 0“C to + ZO^C) 



PARAMETER 

TEST CONDITION 

MIN. 

TYP.O) 

MAX 

COMM. 

MAX 

MIU 

UNIT 

Vcc tor Data Retention 


2.5 

— 

— 

— 

V 

Data Retention Current 

Vcc - 0-2V, CS, <0.2V 

— 

2.0® 

4.0® 

80<2) 

120® 

850<2) 

1000<3) 

mA 

Chip Deselect to Data Retention Time 

V|N>Vcc -0.2 V or< 0.2 V 

0 

— 

— 

— 

ns 

Operation Recovery Time 


tRC<^» 

— 

— 

— 

ns 


NOTES: 1 . Ta = 25*C 3. at Vgc = 3 V 

2. at Vcc = 2.5V 4 . tRc = Cycle Time 


LOW Vcc data RETENTION WAVEFORM 
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64K (16K X 4) 

CMOS STATIC 

IDT7M464 

RAMPAK 




Intej^iated Devtcelechnology Inc 


MILITARY / COMMERCIAL TEMPERATURE RANGES 



• 65,536x1 bit static RAM moduie compiete with 
decoder and decoupling capacitor 

• High-speed 70 (commercial onlyyi 00/1 20/1 50ns (equal 
access and cycle times) 

• Low power consumption; 250mW typically 

• Offered in a 22 pin, 300 mil center sidebraze DIP 

• Pin compatible with proposed monolithics 

• Utilizes IDT6167S — high performance 16K RAMs pro- 
duced with advanced CEMOS™l technology 

• CEMOS I process virtually eliminates alpha particle 
soft error rates (with no organic die coating) 

• Single 5V ( ± 10%) power supply 

• Input and output directly TTL-compatible 

• Static operation; no clock or refresh required 

• Standard military components 100% screened to 
MIL-STD-883 Class C 

• Military components available 100% screened to 
Class B 

DESCRIPTION: 

The IDT7M464 is a 64K (16,384 x 4 bit) high speed CMOS 

static RAM constructed on a ceramic substrate using 4 


IDT6167 (16,384 x 1 bit) CMOS static RAMs in leadless chip 
carriers. Functional equivalence to proposed monolithic 
16Kx4 static RAMS is achieved by utilization of tungsten 
traces within the substrate to connect the four 16K RAMs in 
a 16Kx4 configuration. Extremely fast speeds can be 
achieved with this technique due to use of the IDT6167 
fabricated in IDT’s high-performance, high-reliability 
technology -- CEMOS™!. This state-of-the-art technology, 
combined with innovative circuit design techniques, pro- 
vides the fastest 16K static RAMs available. 

The IDT7M464 is available with access times as fast as 
55ns for commercial and 65ns for military temperature 
ranges, with maximum power consumption of only 1.1 watt. 
The ckcuit also offers a reduced power standby mpde.. 
When CS goes high, the circuit will automatically go to, and 
remain in, a standby mode as long as C5 remains high, con- 
suming only 300mW maximum. Substantially lower power 
levels can be achieved in the Igei mode (less than 6mW 
max.) and 2V data retention mode (less than 2mW max.) - 
see “DC Characteristics” and “Data Retention 
Characteristics” for details. 

The IDT7M464 is offered in a space saving 22-pin, 300 mil 
pin center package, providing equivalent pinout to the pro- 
posed monolithic 16Kx4 static RAMs. 

Alt inputs and outputs of the iDT7M464 are TTL- 
compatible and operate from a single 5V supply, thus 
simplifying system designs. Full asyncronous circuitry is 
used, requiring no clocks or refreshing for operation, and 
provides equal access and cycle times for ease of use. 

All IDT military module components are 100% processed 
to the test methods Of MIL-STD-883, Method 5004, making 
them ideally suited to applications demanding the highest 
level of performance and reliability. 


PIN CONFIGURATION 


FUNCTIONAL BLOCK DIAGRAM 



CEMOS is a trademark of Integrated Device Technology, Inc. 
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I0T7M464 64K (16K x 4) CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLE 


MODE 

CS 

We 

OUTPUT 

POWER 

Standby 

H 

X 

High Z 

Standby 

Read 

L 

H 

D Out 

Active 

Write 

L 

L 

High Z 

Active 


RECOMMENDED DC OPERATING 
CONDITIONS 

(Ta = -SSX to + 125“C and O ^C to +70X) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

mm 

GND 

Supply Voltage 

0 

0 

0 

■■i 

V,H 

Input High Voltage 

2.2 

3.5 . 

6.0 

V 

V,L 

Input Low Voltage 

-0.5* 

— 

-hO.8 

V 


* ViL min. = —3.5V for pulse widths less than 30 ns and duty cycles less than 
50%. 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5V ± 10%, Ta = -55“C to + 125X and 0"C to +70“C) 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

MIN. 

IDT7M164 

TYP.O) MAX. 

UNIT 


Input Leakage Current 

Vcc = 5.5V, V,N = 0VtoVcc 

— 

— 

15 

hA 

I'loI 

Output Leakage Current 

CS = V,H,VouT = 0Vto Vcc 

— — 15 

mA 

•cci 

Operating Power Supply Current 

CS = V|L, Output Open 

■ — 


195 

mA 

•CC2 

Dynamic Operating Current 

Min. Duty Cycle =100% 

— 


W 

mA 

•sB 

Standby Power Supply Current 

CS>V,H 

- 

20 

55 

mA 

•sBI 

Full Standby Power Supply 

Current 

CS^ Vcc -0.2V 

V|N>Vcc -0.2 V or< 0.2 V 

— 

8 

1000'^* 

f^A 

VoL 

Output Low Voltage 

Iql = 8rr>A 

— 


0.4 

■V 

VOH 

Output High Voltage 

Iqh = -4 mA 

2.4 

— 

— 

V 


1. Vcc = 5V.Ta = 25-’C 

2. IsBT max at commercial temperature = 0.2mA 


ABSOLUTE MAXIMUM RATINGS<^> 


AC TEST CONDITIONS 


SYMBOL 

RATING 

COMMERCIAL 

MILITARY 

UNIT 


Terminal Voltage with 
Respect to GND 

- 0.5 to -i- 7.0 

-0.5 to -f-7.0 

mm 

Ta 

Operating Temperature 

0 to -1-70 

-55 to -(-125 

B 

Tbias 

Temperature Under Bias 

- 10 to -h85 

-65 to -(- 135 

“C 

Tstg 

Storage Temperature 

-55 to -i-125 

-65 to -H50 

’C 

Pt 

Power Dissipation 

4.0 

4.0 

w 

•out 

DC Output Current 

50 

50 

mA 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure to absolute 
tTiaximurri rating conditions for extended periods may affect reliability. 


CAPACITANCE (Ta = 25X, f = 1.0 MHz) 


Input Pulse Levels 

GNDto3.0V 

Input Rise and Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


+ 5V 



A 


+ 5V 


^ 4800 


Dour 



rh 


SYMBOL 

ITEM 

CONDITIONS 

MAX. 

UNIT 

C|N 

Input Capacitance 

< 

z 

II 

o 

< 

20 

PF 

CouT 

Output Capacitance 

VouT = 0V 

22 

PF 


Figure 1. Output Load Figure 2. Output Load 

(for t^z, tLZ. ty^z> *ow) 


NOTE: This parameter is sampled and not 100% tested. 


’Including scope and jig. 
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Integrated Device Technology 


IOT7M464 64K (16K x 4) CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V ± 10%, Ta= -55“C to + 125 “C and 0“C to +70“C) 


SYMBOL 

PARAMETER 

7M464S55 

COMMERCIAL 

ONLY 

MIN. MAX. 

7M464S65 
MIN. MAX. 

7M464S85 
MIN. MAX. 

7M464S100 

MILITARY 

ONLY 

MIN. MAX. 

UNIT 

READ CYCLE 

Irc 

Read Cycle Time 

55 



65 

— 

85 — 

100 

— 

mm- 

Iaa 

Address Access Time 

— 55 

— 

65 

— 

85 

— 

100 

ns 

Iacs 

Chip Select Access Time 

— 

55 

— 

65 

— 

85 

— 

100 

ns 

toH 

Output Hold from Address Change 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

*LZ 

Chip Selection to Output in Low Z 

5 

— 

5 — 

5 

— 

5 - 

ns 


Chip Deselection to Output in High Z 


40 

0 

40 

0 

50 


50 

ns 

Ipu 

Chip Selection to Power Up Time 

0 

— 

0 

— ■ 

0 

— 

0 

— 

ns 

tpD 

Chip Deselection to Power Down Time 

— 

55 

— 

65 

— 85 

— 

100 

ns 

WRITE CYCLE 

*wc 

Write Cycle Time 

55 

— 

65 — 

85 

— 

100 

— 

ns 

lew 

Chip Selection to End of Write 

45 — 

55 - 

65 

— 

80 

— 

ns 

Iaw 

Address Valid to End of Write 

45 

— 

55 

— 

65 

— 

80 - 

ns 

Us 

Address Setup Time 

0 

— 

0 

— 


— 


— 

ns 

twp 

Write Pulse Width 

35 

— 

40 

— 

45 

— 

55 

— 

ns 

IwR 

Write Recovery Time 


— 

HHQIII 

— 

HHQIII 

— 

mom 

— 

ns 

tow 

Data Valid to End of Write 

25 — 

30 

— 

35 

— 

40 - 

ns 

Idh 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 - 

ns 

Iwz 

Write Enable to Output In High Z 


40 

0 

40 


50 


mm 

ns 

tow 

Output Active from End of Write 

0 

, — 


— 


— 

HHQH 

— 

ns 


TIMING WAVEFORM OF READ CYCLE NO. 



fuel — ».| 

\ 

AddtM* ^ 

^ L_ 


r* toM 

-t*A 


Data Out Piavtoua Data VaUd ^ 


^ DaUVaNd 


TIMING WAVEFORM OF READ CYCLE NO. 




NOTES: 


1. is high for READ cycle. 

2. CS is low tor READ cycle. 

3. Address valid prior to or coincident with CS transition low. 

4. Transition is measured ±500mV from steady state voltage with specified loading in Figure 2. This parameter is sampled, not 100% tested. 

5. All READ cycle timings are referenced from the last valid address to the first transitioning address. 
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IDTTM^ 64K (16Kx4) CMOS STATIC R/«fl MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED)^ 




m 



iwc H 

( •' " " 

( 



1 J 


s 

I 





tAW ► 

— tWR ► 




^ > 


tAS ► 

tow ^ 

tOH — — ► 



X 


h- 


twz< 


Data UndaflMd 




h 




High Impadanca 




TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED)^ 


V 

) 

^ twc3 

i ) 

( 


-W— Ias — ► tew ^ ► 




/ 

/ 




1 

tAW ► 

twp ► 

twR ► 

AWWWWV 

wwwwv 


l^-tDW—^ 

j-*- fPH 


1 ¥ DataValidY 

^ /\ 


— twz«— ►! 


Data Undefined 




High Impedance 


NOTES: 1. CS or WE must be high during addre ss t ransitions. 

2. If CS goes high simultaneously with WE high, the output remains in a high irhpedance state. 

3. All write cycle timings are referenced from the last valid address to the first transitioning address. 

4. Transition is measured ±200mV from steady state voltage with specified loading in Figure 2. This parameter is sampled and not 100% tested. 


LOW Vcc data RETENTION CHARACTERISTICS (Ta = -55°C to + 125 °C and 0“C to + 70“C) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP.0> 

— MAy 

COMM. 

MAX. 

MIL. 

UNIT 

Vqr 

Vcc for Data Retention 


2.0 

- 

- 

— 

V 

•CCDR 

Data Retention Current 

CS^Vee -0.2 V 

ViN^Vcc -0.2Vor<0.2V 

— 

2.o<2) 

4.0(3) 

80(» 

120'3) 

O 00 

o cn 
o o 
^ 2 

pA 

tCDR 

Chip Deselect to Data Retention Time 

15 

— 


— 

ns 

Ir 

Operation Recovery Time 

tRc'-" 

- 

- 

- 

ns 


NOTES: 1 T;^ = 25®C 3. at = 3 V 

2. atVc(;; = 2V 4. tRc = Read Cycle Time 


LOW Vcc data retention waveform 


Vcc 



Data Retention Mode 


Vdr>2V 


77777A 


Vdh 




■n 
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64K (64K X 1) 

IDT7M164 

CMOS STATIC 

RAM PA K 

PRELIMINARY 


MILITARY / COMMERCIAL TEMPERATURE RANGES 



• 65,536 bit CMOS static RAM module with decoupling 
capacitor 

• High-speed; 55/65/85ns max. commercial 

65/85/1 00ns max. military 

• Low power consumption: 1.1W max. 

• Pinout identical to proposed monolithic 64Kx1 static 
RAMS 

• Utilizes IDT6167S — high performance 16K RAMs pro- 
duced with advanced CEMOS™l technology 

• CEMOS I process virtually eliminates alpha particle 
soft error rates (with no organic die coating) 

• Single 5V ( ± 10%) power supply 

• Input and output directly TTL-compatible 

• Static operation: no clock or refresh required 

• Standard military components 100% screened to 
MIL-STD-883 Class C 

• Military components available 100% screened to 
Class B 

DESCRIPTION: 

The iDT7M164 is a 64K (65,536x1 bit) high speed static 

RAM constructed on a ceramic substrate using 4 IDT6167 

(16Kx1) static RAMs in leadless chip carriers. Functional 


equivalence to proposed monolithic 64Kx1 static RAMs is 
achieved by utilization of an on-board decoder circuit that 
interprets the higher order addresses A^^ and A, 5 to select 
one of the four 16Kx1 RAMs. Extremely fast speeds can be 
achieved with this technique due to use of the IDT6167 
fabricated in IDT’s high performance, high-reliability 
technology — CEMOS™ I. This state-of-the-art technology, 
combined with innovative circuit design techniques, pro- 
vides the fastest 16K static RAMs available. 

The IDT7M164 is available with access times as fast as 
70ns for commercial and 100ns for military temperature 
ranges, with maximum power consumption of only 660mW. 
The circuit also offers a reduced power standby mode. 
When CS goes high, the circuit will automatically go to, and 
remain in, a standby mode as long as this condition is held. 
In the standby mode, the module typically consumes less 
than 100 mW. Substantially lower power levels can be 
achieved in the ISB, mode (less than 50 a/W typ.) and 2V data 
retention mode (less than 4^d\N typ.) - see “DC Characteris- 
tics” and “Data Retention Characteristics” for details. 

The IDT7M164 is offered in a space saving 22-pin, 300 mil 
pin center package, providing equivalent pinout to the pro- 
posed monolithic 64Kx1 static RAMs. 

All inputs and outputs of the IDT7M164 are TTL- 
compatible and operate from a single 5V supply, thus 
simplifying system designs. Full asyncronous circuitry is 
used, requiring no clocks or refreshing for operation, and 
provides equal access and cycle times for ease of use. 

All IDT military module components are 100% processed 
to the test methods of MiL-STD-883, Method 5004, making 
them ideally suited to applications demanding the highest 
level of performance and reliability. 


PIN CONFIGURATION FUNCTIONAL BLOCK DIAGRAM 



CEMOS is a trademark of Integrated Device Technology, Inc. 
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IDT7M164 64K (64Kx1) CMOS STATIC RAM MODULE 


TRUTH TABLE 


MODE 

CS 

WE 

OUTPUT 

POWER 

Standby 

H 

X 


Standby 

Read 


H 

DOut 

Active 


L 



Active 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


RECOMMENDED DC OPERATING 
CONDITIONS 

(Ta = - 55 "Cto + 125 ‘*CandO“Cto + 70 “C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 


Supply Voltage 

4.5 

1031 

5.5 

V 

GND 

Supply Voltage 

0 

0 


■■ 

■m 

Input High Voltage 

2.2 

3.5 


V 

V,L 

Input Low Voltage 

-0.5’ 

— 

-1-0.8 

V 


* ViL min. = —.3.5V for pulse widths less than 30 ns and duty cycles less than 
50%. 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5 V ± 10 %, Ta = - 55 X to + 125 X and OX to + 70 X) 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

MIN. 

IDT7M164 

TYP.OI 

MAX. 

UNIT 

Hui 

Input Leakage Current 

Vcc = 5.5V, V|N = 0Vto Vcc 

— 

— 

20 

mA 

HDiH 

Output Leakage Current 

CS = V(n, VouT = 0 V to Vcc 

— 

— 

20 

mA 

•cci. 

Operating Power Supply Current 

CS = V|L, Output Open 

— 

50 

120 


•CC2 

Dynamic Operating Current 

Min. Duty Cycle = 100% 

— 

50 

120 

mA 

IsB 

Standby Power Supply Current 

CS>V,H 

— 

20 

80 

mA 

•SBI 

Full Standby Power Supply 

Current 

CS> Vcc -0.2V 

V|N>Vcc -0.2 V or < 0.2 V 

— 

0.008 

3.5® 

mA 

VoL 

Output Low Voltage 

loL = 8mA 

— 

— 

0.4 

V 

VoH 

Output High Voltage 

loH = -4mA 

2.4 

— 

— 



1. Vcc = 5V,Ta = 25"C 

2. IsBi rnax at commercial temperature = 0.2mA 


ABSOLUTE MAXIMUM RATINGS'” AC TEST CONDITIONS 


SYMBOL 

RATING 

COMMERaAL 

MILITARY 

UNIT 


Terminal Voltage with 
Respect to GND 

- 0.5 to + 7.0 

-0.5 to +7.0 

H 

Ta 

Operating Temperature 

0 to -H 70 

-55 to +125 



Temperature Under Bias 

-10 to -1-85 

-65 to +135 


Tstg 

Storage Temperature 

-55 to -i-125 

-65 to +150 

“C 

Pt 

Power Dissipation 

4.0 

4.0 

w 

•out 

DC Output Current 

50 

50 

mA 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may affect reliability. 


CAPACITANCE (Ta = 25 X, f = 1 . 0 MHz) 


Input Pulse Levels 

GNDto3.0V 

Input Rise and Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


+SV 



OouT- 


'2552 =^5pF* 


SYMBOL 

ITEM 

CONDITIONS 

MAX. 

UNIT 

C|N 

Input Capacitance 

< 

z 

II 

o 

< 

20 

PF 

CoUT 

Output Capacitance 

Vout = 0V 

22 

PF 


NOTE; This parameter is sampled and not 100% tested. 


Figure 1. Output Load Figure 2. Output Load 

(for tnz. ^LZ' fwzi aod tow) 


‘Including scope and jig. 
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integrated Device Technology 


IDT7M164 64K (64Kx1) CMOS STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V ± 

10%, Ta 

= -55 

O 

o 

o 

+ 125 

“C and OX to 

+ 70X) 

SYMBOL 

PARAMETER 

COMMERCIAL 

ONLY 

MIN. MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

UNIT 

READ CYCLE 

tRC 

Read Cycle Time 

70 

— 

100 

— 

120 

— 

150 — 

ns 

Ua 

Address Access Time 

— 

70 

— 

100 

— 

120 

— 

150 

ns 

Ucs 

Chip Select Access Time 

— 

70 

— 

100 

— 

120 

— 

150 

ns 

toH . 

Output Hold from Address Change 

10 

— 

10 

— 

10 

— 

10 

— 

ns 


Chip Selection to Output in Low Z 

20 

— 

35 

— 

40 — 

55 

— 

ns 

■lUH 

Chip Deselection to Output in High Z 

15 

55 

30 

70 

35 

80 

50 

100 

ns 

tpu 

Chip Selection to Power Up Time 

15 

— 

30 

— 

35 

— 

50 

— 

ns 

tpD 

Chip Deselection to Power Down Time 

— 

70 

— 

100 

— 

120 

— 

150 

ns 

WRITE CYCLE 

twc 

Write Cycle Time 

70 

— 

100 

— 

120 

— 

150 

— 

ns 

tew 

Chip Selection to End of Write 

65 

— 

80 

— 

100 

— 

120 

— 

ns 

^AW 

Address Valid to End of Write 

65 

— 

80 

— 

100 

— 

120 — 

ns 

^AS 

Address Setup Time 

0 

— 

0 

— 

0 

— 

0 


ns 

twp 

Write Pulse Width 

40 

— 

45 

— 

50 

— 

60 - 

ns 

twRW 

Write Recovery Time WE Controlled 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

twRC 

Write Recovery Time CS Controlled 

25 

— 

25 

— 

30 

— 

35 

— 

ns 

tow 

Data Valid to End of Write 

30 

— 

30 

— 

35 

— 

40 

— 

ns 


Data Hold Time WE Controlled 

0 

— 

0 

— 

0 

— 

0 

— 

ns 


Data Hold Time CS Controlled 

25 

— 

25 

— 

30 

— 

35 

— 

ns 

twz 

Write Enable to Ouput in High Z 

0 

40 

0 

40 

0 

50 

0 

50 

ns 

tow 

Output Active from End of Write 

0 

— 

0 

— 

0 

— 

0 

- 

ns 


TIMING WAVEFORM OF READ CYCLE NO. 



tRC 5 ► 

Address ^ 

t )( 


r« toH 

-tAA ► 


Data Out Previous Data Valid ^ 


^ Data Valid 


TIMING WAVEFORM OF READ CYCLE NO. 




NOTES: 


1. WE is nigh for READ cycle. 

2. CS is low for READ cycle. 

3. Address valid prior to or coincident with CS transition low. 

4. Transition is measured ±500mV from steady state voltage with specified loading in Figure 2. This parameter is sampled, not 100“ o tested. 

5. All READ cycle timings are referenced from the last valid address to the first transitioning address. 
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IDT7M164 64K (64Kx1) CMOS STATIC RAM MODULE 


MILtTARY AND COMMERCIAL TEMPERATURE RANGES 



NOTES: 1. WE must be high during address transitions. 

2. All write cycle timings are referenced from the last valid address to the first transitioning address. 

3. Transition is measured ± 100mV from steady state voltage with specified loading in Figure 2. This parameter is sampled and not 100% tested. 


LOW Vcc data retention characteristics (Ta = -55“Cto +125 “C andOXto +70X) 



NOTES: 1 T» = 25®C 3. at Vcc = 3 V 

2. at Vcc = 2V 4. tpc = Read Cycle Time 


LOW Vcc DATA RETENTION WAVEFORM 
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16x16 BIT PARALLEL 

IDT7216 

CMOS MULTIPLIER 

IDT7217 



Inte3rated Device Tec hnolo3y, 


MILITARY / COMMERCIAL TEMPERATURE RANGES 


FEATURES: 

• 16x16 parallel -multiplier with double precision product 

• High-speed 75ns maximum clock to multiply time 

• Produced with advanced CEMOS™l high-performance 
technology 

• Low power consumption - 150mW typical, less than 
1/1 0th the power of compatible bipolar parts 

• IDT7216 is pin and functionally compatible with TRW 
MPY-16HJ and AMD AM29516 

• IDT7217 requires only single clock with register 
enables making it pin and functionally compatible 
with AMD AM29517 

• Configured for easy array expansion 

• User controlled option for transparent output register 
mode 

• Round control for rounding the MSP 

• Single 5V power supply 

• Input and output directly TTL-compatible 

• Three-state output 

• Available in DIP, LCC or Flat-Pak 

• Standard product 100% screened to MIL-STD-883 
Class C 

• Military product available 100% screened to Class B 

DESCRIPTION: 

The IDT7216/IDT7217 are high spe^, low power 16x16 

multipliers, ideal for fast, real time digital signal processing 

applications. Utilization of a modified Booths algorithm and 

IDT’s high-performance, high reliability technology - CEMOS 


I, has achieved speeds comparable to bipolar (75ns max.) at 
1/10th the power consumption. 

The IDT7216/IDT7217 are ideal for applications requiring 
high speed multiplications such as fast Fourier transform 
analysis, digital filtering, graphic display systems, speech 
synthesis and recognition, and in any system requirement 
where multiplication speeds of a mini/micro computer are 
inadequate. 

All input registers, as well as LSP and MSP output 
registers, use the same positive edge triggered D type flip- 
flop. In the IDT7216, there are independent clocks (CLKX, 
CLKY, CLKM, CLKL) associated with each of these 
registers. The IDT7217 has only a s ingle clock input (CLK) 
and three register e nable s. ENX and ENY control the two in- 
put registers, while ENP controls the entire product. 

The IDT72J6/7£17 offer additional flexability with the FA 
control and MSPSEL functions. The FA control formats the 
output for 2’s complement by shifting the MSP up one bit 
and then repeating the sign bit in the MSP of the LSP. The 
MSPSEL low selects the MSP to be available at the product 
output port, while a high selects the LSP to be available. 
Keeping this pin low will ensure total compatibility with the 
TRW MPY-16HJ. 

The IDT7216/IDT7217 Multipliers are 100% processed in 
compliance to the test methods of MIL-STD-883, Method 
5004, making them ideally suited to applications demanding 
the highest level of performance and reliability. 


LOGIC DIAGRAMS 




IDT7216 IDT7217 


CEMOS is a trademark of Integrated Device Technology, Inc 
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im7216/IDT7217 16x16 BIT PARALLEL CMOS MULTIPLIER 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS<'» 


SYMBOL 

RATING 

COMMERCIAL 

MILITARY 

UNIT 

VtERM 

Terminal Voltage with 
Respect to GND 

- 0.5 to - 1 - 7.0 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to -1-70 

-55 to -1-125 

“C 

Tbias 

Temperature Under Bias 

-10 to +85 

-65 to - 1 - 135 

»c 

Tstg 

Storage Temperature 

-55 to +125 

-65 to +150 

»c 

Pt 

Power Dissipation 

1.0 

1.0 

w 

•out 

DC Output Current 

50 

50 

mA 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause perma- 
nent damage to the device. This is a stress rating only and functional operation of the 
device at these or any other conditions atx)ve those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 


DC ELECTRICAL CHARACTERISTICS (ycc = 5V ± 5%,Ta = O'^C to +70«C and 

Vcc= 5V ±10%, Ta= -55°C to +125°C) 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

Ta 

MIN 

= 0“Cto70»C 

TYP(') MAX 

Ta = 
MIN 


UNIT 

ilIlHI 

Input Leakage Current 

Vcc = Max, V|N =0 to Vcc 

— 

— 

2 

— 

— 

10 

ma 

IIloI 

Output Leakage Current 

Vqut = OloVcc 

— 

— 

2 

— 

— 

10 

mA 

•cc 

Operating Power Supply Current 

Output Open 


30 

60 

— 

30 

80 

mA 

•cCQI 

Quiescent Power Supply Current 

ViN > ViH or < ViL 

— 

10 

30 

— 

10 

30 

mA 

•CCCI2 

Quiescent Power Supply Current 

V|N > Vcc-.2Vor< .2V 

— 

0.1 

1.0 

— 

0.1 

1.0 

mA 

VOH 

Output High Voltage 

Vcc = Min., Iqh = - 0.4mA 

2.4 

— 

— 

2.4 

— 

— 

V 

VoL 

Output Low Voltage 

Vcc = Min., Iql = 4.0mA 

— 

— 

0.5 

— 

— 

0.5 



(’)Vcc = 5 V, Ta = 25 °C. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

MIN 

TYP 

MAX 

UNIT 

VcCM 

Military Supply Voltage 

4.5 

5.0 

5.5 

V 

Vccc 

Commercial Supply Voltage 

4.75 

5.0 

5.25 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

V,H 

Input High Voltage 

2.0 

— 

— 

V 

VlL 

Input Low Voltage 

— 

■ — 

0.8 

-H- 


TEST LOADS 


Vcc 



TO 

OUTPUT o- 
PIN 


40pF 



Figure 1. A.C. Output Test Load 


Figure 2. Output Three State 
Delay Load 

V^sOVGr2.SV 


AC TEST CONDITIONS CAPACITANCE (T* = 25'>C, f = 1.0MHz) 


NOTE: This parameter is sampled and not 100% tested. 


SYMBOL 

ITEM 

CONDITIONS 

MAX. 

UNIT 

C|N 

Input Capacitance 

> 

o 

II 

z 

> 

10 

PF 

CquT 

Output Capacitance 

VouT = 0 V 

12 



PF 


Input Pulse Levels 

GND to 3.0V 

Input Rise and Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 
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IDT721&IDT7217 16x16 BIT PARALLEL CMOS MULTIPLIER 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V ± 5%, Ta = OX to +70X) COMMERCIAL 


SYMBOL 

PARAMETER 

IDT7216-75 
IDT7217-75 
MIN. MAX. 

iDT7216-90 
IDT7217-90 
MIN. MAX. 

IDT7216-140 
IDT721 7-140 
MIN. MAX. 

UNIT 



Unclocked Multiply Time 

— 

110 

— 

125 

— 


ns 

1 

wms^m 

Clocked Multiply Time 

— 

75 

— 

90 

— 

140 

ns 

1 

h 

X, Y, RND Setup Time 

J5 

— 

25 

— 

25 

— 

ns 

, 1 

tH 

X, Y, RND Hold Time 

0 

— 

0 

— 

0 

— 

ns 

1 

Wh 

Clock Pulse Width High 

20 

— 

20 

— 

25 

— 

ns 

1 

Wl 

Clock Pulse Width Low 

20 

— 

2^ 

— 

25 

— 

ns 

1 

tpDSEL 


_ 

35 

_ 

35 

— 

40 

ns 

1 

tpDP 

Output Clock to P 

— 35 

— 

35 

— 

40 

ns 

1 

tpDY 

Output Clock to Y 

- 35 

- 35 

— 

40 

ns 

1 

^ENA 

3 state enable time (Note 2) 

— 

35 

— 

35 

— 

40 

ns 

2 

^DIS 

3 state disable time (Note 2) 

— 

30 

— 

30 

— 

40 

ns 

2 

*S 

Clock Enable Setup Time (IDT7217 only) 

25 

— 

25 

— 

25 

— 

ns 

1 

tH 

Clock Enable Hold Time (IDT7217 only) 

HQHI 

— 

0 

— 

0 

— 

ns 

1 

tncL 

Clock Low Hold Time CLKXY Relative to 

CLKML (see Note 1) (IDT7216 only) 

0 - 

0 

- 

0 

— 

ns 

1 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V ± 10%, Ta = - 55 “C to + 125 X) MILITARY 


SYMBOL 

PARAMETER 

IDT7216-90 
IDT7217-90 
MIN. MAX. 

IDT7216-120 
IDT721 7-120 
MIN. MAX. 

IDT721 6-185 
IDT7217-185 
MIN. MAX. 

UNIT 

TEST 

LOAD 

FIG. 


Undocked Multiply Time 

— 

130 

— 

160 

— 

230 

ns 

1 

memm 

Clocked Multiply Time 

— 

90 

— 

120 

— 

185 

ns 

1 

ts 

X, Y, RND Setup Time 

30 

— 

30 

— 

30 

— 

ns 

1 

tH 

X, Y, RND Hold Time 

0 

— 

0 

— 


— .. 

ns 

1 

tpWH 

Clock Pulse Width High 

30 

— 

30 

— 

30 

— 

ns 

1 

tpWL 

Clock Pulse Width Low 

30 

— 

30 

— 

30 

— 

ns 

1 

tpDSEL 


— 

40 

— 

40 

— 

45 

ns 

1 

tpDP 

Output Clock to P 

— 

40 

— ■ 

40 

— 

45 

ns 

1 

tpDY 

Output Clock to Y 

— 

40 

— 

40 

— 

45 

ns 

1 

tENA 

3 state enable time (Note 2) 

40 

— 

40 

— - 

45 

ns 

2 

tois 

3 state disable time (Note 2) 

— 

40 

— 40 

— 

45 

ns 

2 

ts 

Clock Enable Setup Time (IDT7217 only) 

30 

— 

30 

- 

30 

— 

ns 

1 

tH 

Clock Enable Hold Time (iDT7217 only) 

0 

— 

0 

0 

— 

ns 

1 

tncL 

Clock Low Hold Time CLKXY Relative to 

CLKML (see Note 1) (IDT7216 only) 

0 - 

0 

— 

0 


ns 

1 


Note 1. To ensure that the correct product is entered in the output registers, new data may not be entered into the input registers before the output 
registers have been clocked. 

2. Transition is measured ± 500mV from steady state voltage with loading specified in Fig. 2 


SET-UP AND HOLD TIME 


THREE STATE CONTROL TIMING DIAGRAM 


DATA 

INPUT 


CLOCK 

INPUT 



NOrES: Diagram shown for HIGH data only. Output transition 
may be opposite sense. 
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ENP 

OUTPUT Y 

MSPSEL 

OUTPUT P 


f** — »S • * *1 ‘h 
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IDT7216/IDT7217 16x16 BIT PARALLEL CMOS MULTIPLIER 


DEFINITION OF TERMS 

Xis-Xo Multiplicand Data inputs. 


16x16 

I PIN# 


DC 

o 

UJ 


Y,5-Yo 

Multiplier Data inputs. 

Xm,Ym 

(TCX, TCY)* 

Mode control inputs for each data 
word; LOW for unsigned data and 

HIGH for two’s complement data. 

FA (RS)* 

Format adjust control selects either 
a full 32-bit product (HIGH) or a left 
shifted 31 -bit product with the sign 
bit replicated in the LSP (LOW). This 
control is normally high, except for 
certain fractional two’s complement 
applications. (See Multiplier output 
formats table). 

FT 

Feedthrough control (HIGH) makes 
both MSP and LSP registers 
transparent. 

MSPSEL 

Selects either MSP (LOW) or LSP 
(HIGH) to be available at the product 
output port. 

RND 

Round control for the rounding of 
the MSP. 

^ (TRIM)* 

Three-state enable for product 
output port. 

OBl (TRIL)* 

Three-state enable for routing LSP 
through Y input/output port. 

IDT7216 ONLY 


CLKX 

Register Clock, X 15 -X 0 , Xm, RND 

CLKY 

Register Clock, Yis-Yo, Ym, RND 

CLKM 

MSP Register Clock 

CLKL 

LSP Register Clock 

IDT7217 ONLY 


CLK 

Clock, All Registers 

ENX 

Register Enable, X 15 -X 0 , Xm, RND 

ENY 

Register Enable, Y 15 -Y 0 , Ym, RND 

ENP 

Register Enable, MSP, LSP 

* TRW MPY I6HJ pin designation 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


BIT MULTIPLIER CONNECTION DIAGRAMS 

7216 7217 7216 I 7217 7216 7217 

DIP DIP FP FP LCC LCC 

^ X4 PisPsi PlsPj) +Yqq 

x, X 3 P„ Pjo P„ P,o GND GND 

Xj Xj P ,3 Pj, P ,3 Pj, GND GND 

X, X, P, 3 P 3 , P ,3 Pm MSPSEL MSPSEL 

Xq Xo P,, P27 P,, P27 FT FT 

OEL 6EL P,o P„ P,o Pi. fa fa 

CLKL Cl^ P, P,5 Pg P,5 OEP SEP 

CLKY ENY P» P,3 Pg Pm CLKM ENP 

P. Yo P. Yg P7 Pj, P7 P33 N/C N/C 

P, Y, P, Y, Pg P„ Pg P33 P,g P3, P,. P„ 

Pj Yj Pj Yg P. Pii P. P21 Pi4 P30 Pi« P30 

P3 Y3 P3 Y3 P.PjQ P4 PjQ Pi 3 Pm Pia Pm , 

P4 Yg Pg Yg P3 P,g P3 P„ P,i P« P,i P« 

P. Yg Pg Yg Pg P„ Pg P,. Pn Pgg P„ Pgg 

Pg Yg Pg Yg Pi Pi7 Pi Pit Pio Pjg P10 Pig 

Y7 P7 Y7 Pg P,g Pg ^ ^ P35 

Pg'*. PgYg P,g Y,g PigYig Pg P24 Pg P24 
P.Yg P,Y, P,gY,g P,gP,g P7Pg3 PtPm 

PigYig P10 Y^g P13 Y ,3 PigY^g Pg Pii Pg Pii 
PiiY„ P„Y„ P,gY,g P,gY,g PgPg, PgPg, 

P,iY,g P,gY,g P„Y„ P„Y„ PgPgg PgPgg 

Pts Y73 Pl3 Y73 PloY,g P10 Yig P3P19 PsPig 

P,4Y,g P,gY,g PgYg P.Yg PgP,, PgP^g 

P » Y » Pia Y „ P ,, Y, __.P , Y, P,_P^ P,.P.u_ 

P.Pig P.Pig P7Y7 P7Y7 PgP,g PgPig 

Pi P ,7 Pi Pit Pg Yg Pg Yg NC N/C 

P, Pi. P, Pi. Pg Yg Pg Yg P,g Y,g P.g Y.g 


X4 

X4 

Pi. P31 

Pi. P31 

+ Vqc 

Xg 

Xa 

P14 P30 

Pl4 P30 

GND 

Xi 

Xi 

P13 Pm 

P13 Pm 

GND 

X, 

X, 

Pii Pig 

P ii Pi. 

MSPSEL 

X. 

X. 

P11 PiT, 

P1I PiT 

FT 

OEL 

6 El 

Pi. Pm 

P 10 Pi. 

FA 

CLKL 

CLK 


P.Pi. 

OEP 

CLKY 

ENY 

PgPi4 

P.Pm 

CLKM 

PgYg 

P.Yg 

Pt Pi3 

PtPm 

N/C 

P, Y, 

Pi Y, 

P.Pii 

PgPii 

Pi. P31 

P3Y3 

P3Y3 

P.Pii 

P.Pii 

Pl4 P30 

PiYg 

P3Y3 

P.Pm _ 

P4 Pi. 

Pi3 Pm 

PgYg 

P4Y4 

P3P1. 

P3P1. 

Pii Pi. 

PgYg 

P.Yg 

Pi Pi. 

Pi Pi. 

Pii PiT 

PgYg 

P.Yg 

Pi Pit 

Pi Pit 

P10 Pi. 

P7Y7 

PtY 7 

P. Pi. 

P.Pi. 

Pg Pjg 

PgYg 

PgYg 

Pi. Y,g 

Pi. Y,g 

P. Pi4 

P.Yg 

P.Y, 

Pl4 Y,4 

Pl4 Pl4 

PtPm 

P10 Y,g 

Pi. Y,g 

P 13 Y,3 

Pl3 Y,3 

Pg Pii 

P11 Y„ 

P11 Y„ 

P 1i Y,i 

Pii Y,3 

P.P3I 

P,i Y,3 

Pii Y,3 

P11 Y„ 

P11 Y„ 

P.Pi. 

P,3 Y,3 

Pl3 Y,3 

Pi. Y,g 

Pi. Y,g 

P3P1. 

P,4 Y„ 

Pl4 Y,g 

P.Y. 

P.Y. 

Pi Pi. 

P»Y,g 

p,. Y,g 

P.Yg 

P.Y. 

P, Pit 

P.Pig 

P.Pi. 

PtY 7 

PtY 7 

P.Pi. 

Pi Pit 

Pi Pit 

P.Yg 

P.Yg 

N/C 

P2P1. 

Pi Pi. 

P.Yg 

P.Yg 

Pi. Y,g 

P3 Pi. 

P3 Pi. 

P4Y3 

PaYg 

Pl4 Y,g 

Pgpi. 

P4 Pi. 

P3Y3 

P3Y3 

Pl3 Y,3 

Pgpil 

p.pil 

P3Y3 

PiYa 

PiiY,i 

p.pii 

Pgpii 

Pi Y, 

Pi Y, 

P11 Y„ 

Pt P 33 

P7 P»3 

. J^ Y,_ 

P.Yg 

Pi. Y10 

PgPi4 

P.Pi4 

CLKY 

ENY 

pTC 


P.Pi. 

CLKL 

CLK 

P.Y, 

P10 Pi. 

Pi. Pi. 

OEL 

OEL 

PtY 7 

Pi, PiT 

P1I PiT 

Xg 

Xg 

P.Y. 

Pii Pi. 

Pl3 P« 

X, 

Xi 

P.Yg 

Pl.pi. 

Pi3 Pm 

Xi 

Xi 

P.Yg 

Pl4 P3. 

P 14 P3. 

Xa 

Xa 

P.Ya 

P1» p»t 

pl. P31 

Xg 

Xg 


CLKM 

ENP 

Xg 

X, 

Pi Y, 

OEP 

OEP 

Xg 

Xg 

P.Yg 

FA 

FA 

Xt 

Xt 

N/C 

FT 

FT 

X. 

X. 

CLKY 

MSPSEL 

MSPSEL 

X. 

X. 

CLKL 

GND 

GND 

Xi. 

Xig 

OEL 

GND 

GND 

x„ 

X„ 

X, 

+Vcc 

+ Vcc 

Xii 

X,i 

x. 

+ Vcc 

+ Vcc 

x„ 

X,a 

Xi 

Ym 

Ym 

Xl4 

X,4 

Xa 

Xm 

Xm 

X,g 

Xi. 

X4 

RND 

RND 

CLKX 

ENX 

Xg 

CLKX 

ENX 

RND 

RND 

Xg 


Xm 

Ym 

-^-YCC 
+ Vcc 
GND 
GND 
MSPSEL 
FT 
FA 
OEP 
CLKM 


Xm 
Ym 
+ Ycc 
+ Vcc 
GND 
GND 
MSPSEL 
FT 
FA 
OEP 
ENP 
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CMOS MEMORY PRODUCTS SCREENED TO MIL-STD-883 CRiTEMA 


IDT MILITARY PROCESSING TO 
MIL-STD-883 

Maintaining the highest standards of quality in our 
memory products is the basis of IDT’s standard manu- 
facturing systems and procedures. IDT products begin 
with stringent design rules derived for use in high reli- 
ability programs. This is followed by a dedicated com- 
mitment to reliable workmanship as well as rigid controls 
throughout wafer fab, device assembly and electrical test, 
all of which are designed to produce products that are 
inherently reliable. 

All monolithic memory products, including commercial 
grade, are manufactured and screened to the demanding 
requirements of MIL-STD-883, Method 5004, Class C. 
Documentation, design, processing and assembly work- 
manship guidelines for these monolithic components are 
patterned after MIL-M-38510 specifications. 

For customer applications requiring higher levels of re- 
liability screening, we supply full military range mono- 
lithic components completely screened to the Class B 


criteria of Method 5004. This includes 100% 160-hour 
burn-in at T^ = +125°C (or equivalent) per Method 1015 
.followed by 100% temperature testing of all DC and AC 
parameters and DC functional characteristics over the 
full — 55°C to 4- 125°C temperature range. 

in the case of module assemblies, additional screening 
of the fully assembled RAMPAKs is performed per Figure 
3 to assure package integrity and mechanical reliability. 
Finally, 100% electrical tests are performed. 

Samples of the monolithic product which have been 
processed to Method 5004 100% screening requirements 
are submitted to the Quality Conformance inspection re- 
quirements of MIL-STD-883. These Quality Conformance 
inspections, as shown in Figure 2, are performed to the 
criteria of Method 5005, Group A (electrical). Group B 
(mechanical), Group C (chip integrity), and Group D 
(package environmental integrity). 

For special customer specifications or quality require- 
ments beyond Class B levels of MIL-STD-883 — such as 
SEM analysis, X-ray, or other screening flows to meet 
specific needs — contact your local IDT sales office. 


MONOLITHIC COMPONENT SCREENING 
PROCEDURES 

PER MIL-STD.883, METHOD 5004, CLASS B 


SCREEN 

TEST METHOD 

LEVEL 

Visual and Mechanical 
Internal Visual 

2010 Condition B 

100% 

High-Temperature 

Storage 

1008, Condition C 

100% 

Temperature Cycle 

1010, Condition C 

100% 

Constant Acceleration 

2001 

100% 

Hermeticity, Fine and 
Gross 

1014 

100% 

Burn-In 

Pre-Burn-In Electrical 

Per Applicable Device 
Specification 

100% 

Burn-In 

1015, 160 Hrs. @ +125°C 
or Equivalent 

100% 

Final Electrical Tests 

Static (DC) 

a. At 25°C and Power 
Supply Extremes 

100% 


b. At Temperature and 
Power Supply Extremes 

100% 

^Functional 

a. At 25°C and Power 
Supply Extremes 

100% 


b. At Temperature and 
Power Supply Extremes 
(IDT imposed) 

100% 

Switching (AC) or 
Dynamic 

a. At 25°C and Power 
Supply Extremes 



b. At Temperature and 
Power Supply Extremes 
(IDT imposed) 


External Visual 

2009 



Figure 1 


Integrated DeviceTechnolosy, Inc. 
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QUALITY CONFORMANCE TESTING 

PER MIL-STD-883, METHOD 5005, CLASS B 


SCREEN 

TEST METHOD 

LEVEL 

Quality Conformance 
Sample Tests 

Group A 
(Electrical Tests) 

Sample 


Group B 

(Mechanical Tests) 

Sample 


Group C 

(Chip Integrity Tests) 

Sample 


Group b 

{Package Integrity 

Tests) 

Sample 


Figure 2 


FULLY ASSEMBLED MODULE SCREENING 
PER MIL-STD-883, METHOD 5004, CLASS B 


SCREEN 

TEST METHOD 


Temperature Cycle 

1010 Condition C 

100% 

Hermeticity 

1014 

100% 

Fine and Gross 

Final Electrical Tests 



Static (DC) 

a. At 25°C and Power 

100% 

Supply Extremes 
b. At Temperature and. 
Power Supply Extremes 

100% 

Functional 

a. At 25°C and Power 



Supply Extremes 

100% 


b. At Temperature and 
Power Supply Extremes 
(IDT exposed) 

100% 

Switching (AC) or 



Dynamic 

a. At 25°C and Power 



Supply Extremes 

100% 


b. At Temperature and 
Power Supply Extremes 
(IDT exposed) 

100% 

External Visual 

2009 

100% 


Figure 3 


For special customer specifications or quality requirements be- 
yond Class B levels of MIL-STD-883, such as SEM analysis, X-ray, 
or other screening flows to meet specific needs, contact your 
local IDT sales office. 


3236 Scott Blvd., Santa Clara, CA 95051 
Telephone: (408) 727-6116 • TWX 910-338-2070 
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CMOS PRODUCTS PACKAGE DIAGRAMS 


CMOS PRODUCTS PACKAGE DIAGRAMS 
IDT61 1 6/IDT71 681 /IDT71 682 


24-LEAD 

THINDIP 

SIDEBRAZE 






IDT6116 

24-LEAD SIDEBRAZE 



.050 ± .045 .100 TYP 

.030 .015 .003 


.120 MAX 


I .008/.014 *|— 


32 PIN LCC 




24-LEAD FLATPACK 

' PIN NO. 1 MARK 



1 ' 

I12 J 

zz 

1 I 

1 .400 ± .010 1 

1 .025 ± .015 1 

1 1 

r T 1 

' 1 

U .-J 

1 1 1 
l_* J 

*• .285 ± .020 -J j.-.030 MIN. 

-.080 ±.010 1 1 

1- 005 +.02 
•^-.001 


IDT6167/IDT6168 

20-LEA1} SIDEBRAZE 




|l o.iy i 
— I—OOT 


o.2aoni.a2D-»^ 


20-PiN LCC 



20-LEAD FLATPACK 


-PIN NO. 1 MARK 


C=========*^ 

1 20 

^ ■ 



' 1 






— • .017 ±.002 



' .470/.4 






' .050 TYP 1 



1 


10 11- 



X 

r 

.045 MAX 


■005 + '0“ -L 

|— .350 ±.010—)- .285 ±.015 — • 

(—.001 

1 ' I. . 


Integrated Device T^hnology Inc. Teiephow: ( 408 i zlT-lne*?’ twx 910-338.2070 
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CMOS PRODUCTS PACKAGE DIAGRAMS 


CMOS PRODUCTS PACKAGE DIAGRAMS 
IDT7M/8M864 

28-LEAD 
SIDEBRAZE 


□ 


^ ±.010 




IDT7M164 

22-LEAD 

SIDEBRAZE 


1.375 ± 0.20 


.010 


.390 ± .010 


• PIN NO. 1 MARK 






a 


.178 ± .015 


— — I .050 ± .010 — I L — .100 TYP 

— —.018 ± .003 ' 



.205 ± .020 

_i_ 

1 1 


.10^ ± .020 


|— .010 ± .003 
1 — .290/.320 


IDT7216/7217 

68-PiN LCC 


64-LEAD FLATPACK 



. .080 ± .008 
.025 ± .008 


64-LEAD TOPBRAZE DIP 




G .140 

m 


+ .020 
-.015 


.050 ± .010— ►( ♦ 




.900 ± .015 i-*- 
^ ± .015 : I I 


^ .100 ± .005 


.018 ± .003' 


^_^±.025 p p'^^^ ''TT j 


— ljl i T « 

_iu. I j -"“v; 


015. 

002 

-.001 


Dcvicclcchnology Inc. lefephoner^losj 910-338-2070 
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KM/^TER 

ffiLOMGS CW TOUR 
BCXMtSHELF 

If you use 1C MASTER frequently, you can obtain your own copy by ordering 
now. Use the order cards contained in this publication, or order by 
telephone as described below. 

1C MASTER is a two- volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that are 
closest to his specific needs. It is the surest way to find the optimum 
device to answer an engineering design requirement. By ordering now, you 
won’t have to borrow or search for 1C MASTER the next time you need it. 

Typical Use of 1C MASTER 

Can an engineer find out who makes a 64K dynamic RAM with an access 
time of 120 nanoseconds or faster in less than 30 seconds? 

He can if he turns to the Memory section of IC MASTER and looks for the 
64K organization (words and bits per word) that he needs. 

Because each device is listed In order of access time, he can easily 
determine the devices that satisfy his speed requirements. 

In the United States only: 

You can order IC MASTER simply by charging it to your VISA or Master 
Card credit card. To place your order, call now: (516) 222-2500. 

Ask for Extension 314. 

CMDER TOUR CX)PY 
NOW 





BPK 72A 

1MBIT BUBBLE MEMORY PROTOTYPE KIT 


Device 

Case Operating 
Temperature 

BPK 72A-1 

BPK72A-4 

BPK 72A-5 

OTo 75 “C 

lOX To 55X 

-20°CTo85X 


■ Assembled and Tested 1MBit Bubble 
Memory Prototype Kit on 4” x 4” PC 
Board 


■ 1Mbit, Non-Volatile, Read-Write, 
Solid-State Memory in Leaded Dense 
Package 


■ Complete with Powerfail Data 
Protection and Clock Circuitry 

■ Built-in Error Detection/Correction 

■ Interfaces with Intel 8080/85/86/88 
186/286 and Other Microprocessors 

■ Software Driver for Bubble Memory 
Kit Diskette for Intel MDS* System 


■ Average Random Access Time of 48ms 
* Maximum Data Rate of IGOK bit/sec 

■ Operates from + 5V and -i- 12V Power 
Supplies 

■ Complete Documentation and 
Interfacing Information Included 


The BPK 72A prototype kit is a completely assembled and tested 1Mbit bubble memory evaluation 
tool. It is ideal for the design engineer that wants the opportunity to fast evaluate how a bubble 
memory solution improves and adds value to an end-product by providing a compact solid-state 
memory that also reliably keeps the data at any powerdown. 

Application information on microprocessor interfacing is included in the kit. A Bubble Memory Kit 
software driver is also included on a diskette for the Intel MDS* System. 


For production purposes, the bubble memory and the support circuit components can be ordered as 
the BPK 70A Subsystem. The 7220, controlling up to eight BPK 70A’s, is ordered separately. 



*MDS is a registered trademark of Mohawk Data Science Corp. 


Intel Corporation Assumes No Responsibility for the Use of Any Circuitry Other Than Circuitry Embodied in an Intel 
Product. No Other Circuit Patent Licenses are Implied. 

© INTEL CORPORATION OCTOBER 1983 

ORDER NO. 210804-002 
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BPK 70A 

1MBIT BUBBLE MEMORY SUBSYSTEMS 





0 

c 


Device 

Case Operating 
Temperature 

BPK 70A-1 

BPK 70A-4 

BPK70A-5 

0To75"C 

10X To 55"C 

-20‘’C To 85 "C 


■ 1 Mbit (128K Bytes) Non-Voiatile, Solid- 
State, Read/Write Bubble Memory 
Subsystem 

■ Interfaces to Host Microprocessor Via 
Additionai Bubble Memory Controller 

■ Maximum Data Rate of 100K Bit/Sec 
with One Subsystem 

■ Maximum Data Rate of 800K Bit/Sec 
with Eight Subsystems in Parallel 


■ Contains Bubble Memory and ICs for 
Production with 1Mbit Bubble Memory 

■ Modularity Provides Expansion Up to 
Eight Subsystems Per Controller 

■ Average Random Access Time of 48ms 

■ Bubble Memory in 20-Pin, Duai-ln-Line 
Leaded Package 


A BPK 70A Bubble Storage Subsystem is a modular building block consisting of one 1Mbit Magnetic 
Bubble Memory and five support ICs (Shown. in the figure below). The MBM Is in a leaded package re- 
quiring no socket. These are the basic components to build a non-volatile, solid-state, read-write 
memory system utilizing IMbIt bubble memory. 


An additional 1Mbit Bubble Memory Controller (BMC) 7220 provides the interface between the host 
microprocessor and the Bubble Memory Subsystem and provides all the timing and control signals to 
the Subsystem. The user interface of the BMC is compatible with microprocessor bus systems for 
8080, 8085, 8086, 8088, 80186, 80286 and other standard microprocessors. The BMC is a software 
driven device utilizing 16 convenient commands. The design engineer’s primary responsibility is the in- 
terfacing to the BMC. This interfacing is comparable to the one of a disk drive controller. 

The modular Intel Subsystem provides a path for density expansion. One BMC can interface up to 
eight BPK 70A subsystems. Thus a 1 Mbit (128K byte) system can be expanded up to 8Mbit (1 M byte) by 
using additional subsystems. 



CONFIGURATION OF 
ONE BPK 70 BUBBLE 
STORAGE SUBSYSTEM 
WITH THE 
7220 CONTROLLER 


Intel Corporation Assumes No Responsibility for the Use of Any Circuitry Other Than Circuitry Embodied in an Intel 
Product. No Other Circuit Patent Licenses are Implied. 

© INTEL CORPORATION OCTOBER 1983 

ORDER NO. 210356-003 
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ADWAMOE 

2004 

4K (512 x 8) NON-VOLATILE RANDOM ACCESS MEMORY 

■ 5 Volt Only Operation 

■ Fast Static RAM Read/Write Cycles 

2004-2, 200ns Max. 

2004, 250ns Max. 

2004-3, 300ns Max. 

■ Single Line STORE & RECALL 

■ 1 0ms Self-Timed STORE Cycles for 2004-2 
and 2004 (20ms for 2004-3) 

■ Automatic Recall on Power Up 

■ Write Protect Circuit to Preserve Data 
On Power-Up and Power-Down 

The Intel 2004 Non-Volatile Random Access Memory (NVRAM) is a 4K device with 512x8 architecture. It provides 
the real-time read/v;rite functions of a static RAM together with the reliable non-volatile storage capability of an 
E^PROM array to preserve its memory contents when power is removed. 

Internally, the 2004 NVRAM consists of a high speed static RAM array backed up, bit-for-bit, by an E^PROM array 
for non-volatile storage. The transfer of memory data between the static RAM and the E^PROM array occurs in 
parallel for fast storage and recall as well as minimal system support. 

Two functions are provided to transfer data between the volatile RAM and its non-volatile E^PROM counterpart. 
The STORE function transfers RAM data into the E^PROM while the^CALL function fetches E^PROM data and 
places it in the RAM array. Both functions are controlled by a single NE signal which can easily be activated with 
traditional circuitry in memory mapped space, through an I/O port, or from the output of a power-fail detector. 

The RAM operating characteristics of the 2004 NVRAM provides high speed microprocessor performance with 
unlimited endurance. In the non-volatile storage mode, data retention is specified at over 10 years for each 
STORE operation. Over 10,000 STORE operations can be performed reliably. 

The 2004 NVRAM is furnished in a 28-pin byte wide package with its address, data and control lines configured 
according to the standard JEDEC universal 28-pin site. 

*HMOS is patent process of Intel Corporation. 


■ Lower Power Standby Mode 

■ 1 0-Year Data Retention for each STORE 

■ Minimum 10,000 Non-Volatile STORE 
Cycle Endurance 

■ Unlimited Endurance for Read, Write, 
and RECALL Cycles 

■ HMOS*-E FLOTOX Ceil Design 

■ Conforms to JEDEC Byte-Wide 
Universal Site 




2004 PIN NAMES 


Ao-As 

ADDRESSES 

I/O 

DATA INPUT/OUTPUTS 

CE 

CHIP ENABLE 

OE 

OUTPUT ENABLE (READ) 

nE 

NON-VOUTILE ENABLE 
(STORE/RECALL CONTROL) 

WE 

WRITE ENABLE 

N.C. 

NO CONNECT 


NE 1 

» Vcc 




29 

N.C. 2 

27 

A, 2 

2 


27 

At 3 

26 N.C. 

4; 

3 


26 

4* * 

25 A, 

4. 

4 


25 

*4 5 

2. « 


5 



K » 

23 HtC 

4. 

6 

Efnom 

23 

A, 7 

22 « 

4x1 

7 


22 

A, a 

21 M.C 

*2 

6 


21 

A, » 

20 CC 

4t 

9 


20 

Ao to 

19 It/Ot 

4o 

10 


19 

lo/Oo t1 

1« VOs 

a. 

n 


18 

l,/0, 12 

17 VO, 


12 


17 

VO, 13 

16 VO« 

o» 

13 


16 

GND 14 

15 tyOj 

GND 

14 


IS 


Rgure 1. 2004 Functional Diagram Rgure 2. 2004 Pin Configuration 

Intel Corporation Assumes No Responsibility for the Use of Any Circuitry Other Than Circuitry Embodied in an Intel Product. No Other Circuit 
Patent Licenses are Implied. Information Contained Herein Supercedes Previously Published Specifications On These Devices From Intel. 

AUGUST 1983 
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281 7A 

16K (2K X 8) ELECTRICALLY ERASABLE PROM 

Write Protect Circuit to Preserve Data 
on Power Up and Power Down 

10,000 EraseAA^rite Cycles per Byte 

Reliable Intel HMOS^ E FLOTOX Cell 
Design Technology 


READY/BUSY Line for End-of-Write 
Signal 

10 Year Data Retention For Each Write 


The Intel 2817A is a 16,384 bit Electrically Erasable Programmable Read Only Memory. Like the Intel 
2816A it has completely Non-Volatile Data Storage. In addition, It offers a high degree of integrated 
functionality which enables in-circuit byte writes to be performed with minimal hardware and software 
overhead. The Intel 2817A is a product of Intel’s advanced E^PROM technology and uses the powerful 
HMOS*-E process for reliable, non-volatile data storage. 

*HMOS is a patented process of Intel Corporation. 


5 Volt Only Operation 


■ On-Chip Latches for Direct 
Microprocessor Interface 

■ Automatic Byte-Erase-before-Write 

■ Self Timed Byte Write 

■ Fast Read Access Time: 


■2817A-1 
■2817A-2 
•281 7A 
•2817A-3 
■2817A-4 


200ns max 
200ns max 
250ns max 
350ns max 
450ns max 






Figure 1. 281 7A Functional Block Diagram Figure 2. 281 7A Pin Configuration 


Intel Corporation Assumes No Responsibility for the Use of Any Circuitry Other Than Circuitry Embodied in an Intel 
Product. No Other Circuit Patent Licenses are Implied. 

© INTEL CORPORATION OCTOBER 1983 
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27256 

256K (32K x 8) UV ERASABLE PROM 


■ Software Carrier Capability 

■ 250 ns Maximum Access Time 

■ Two-Line Control 

■ inteiigent identifier^** Mode 

— Automated Programming Operations 

■ TTL Compatible 


■ Industry Standard Pinout . . . JEDEC 
Approved 

■ Low Power 

— 100 mA max. Active 
— 40 mA max. Standby 

■ inteiigent Programming™ Algorithm 
-—Fastest EPROM Programming 


The Intel 27256 is a 5V only, 262,144-bit ultraviolet Erasable and Electrically Programmable Read Only 
Memory (EPROM). Organized as 32K words by 8 bits, individual bytes are accessed in under 250ns. This is 
compatible with high performance microprocessors, such as the Intel 8MHz iAPX 186, allowing full speed 
operation without the addition of performance-degrading WAIT states. The 27256 is also directly compati- 
ble with Intel’s 8051 family of microcontrollers. 

The 27256 enables implementation of new, advanced systems with firmware intensive architectures. The 
combination of the 27256’s high density, cost effective EPROM storage, and new advanced microproces- 
sors having megabit addressing capability provides designers with opportunities to engineer user- 
friendly, high reliability, high-performance systems. 


The 27256’s large storage capability of 32K bytes enables it to function as a high density software carrier. Entire 
operating systems, diagnostics, high-level language programs and specialized application software can reside in 
a 27256 EPROM directly on a system’s memory bus. This permits immediate microprocessor access and 
execution of software and eliminates the need for time consuming disk accesses and downloads. 

Several advanced features have been designed into the 27256 that allow for fast and reliable programming 
—the intgligent identifier^” mode and the inteiigent Programming^” Algorithm. Programming equipment 
that takes advantage of these innovations will electronically identify the 27256 and then rapidly program it 
using an efficient programming method. 

Two-line control and JEDEC-approved, 28-pln packaging are standard features of all Intel hIgh-density 
EPROMs. This assures easy microprocessor interfacing and minimum design efforts when upgrading, 
adding, or choosing between nonvolatile memory alternatives. 

The 27256 is manufactured using Intel’s advanced HMOS’*ll-E technology. 

*HMOS is a patented process of Intel Corporation. 


DATA OUTPUTS 

Vcc o— *- O 0 -O 7 

GND 



Figure 1. Block Diagram 


27256 

Vpp 

Ai2 

A? 

Ae 
As 
A4 
A3 

A, 

Ao 
Oo 
O, 

02 
GND 


lU 



PIN NAMES 


A0-A14 

ADDRESSES 


CHIP ENABLE 

OE 

OUTPUT ENABLE 

O0-O7 

OUTPUTS 


Figure 2. Pin Configuration 



Intel Corporation Assumes No Responsibility for the Use of Any Circuitry Other Than Circuitry Embodied in an Intel Product. No Other Circuit 
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Monolithic Memories 


High Performance 
Ti-W PROM Family 

53/63SXXX 53/63SXXXA 


>- 

QC 

o 




iU 

IS 


Features/ Benefit 

• From 256 Bit to 32768 Bit of memory 

• Reliable Titanium-Tungsten fuses (Ti-W) 

• Low voltage programming 

• Highest speed Schottky PROM family available 

• Pin compatible with standard Schottky PROMs 

• PNP inputs for low input current 

• Compatible pin configurations for upward expansion 

Applications 

• Microprogram control store 

• microprocessor program store 

• Look up table 

• Character generator 


• Random logic 

• Code converter 



Unblown Fuse 


High Performance PROM Selection Guide 


Description 

The family features common electrical parameters and pro- 
gramming algorithm, low input current PNP inputs, full Schottky 
clamping and three-state and open collector outputs. The 
titanium-tungsten fuses store a logical low and are programmed 
to the high state. Special on chip circuitry and extra fuses 
provide preprogramming testing which assure high programming 
yields and high reliability. 

The 63 series is specified for operation ovdr the commercial 
temperature and voltage range, the 53 series is specified for the 
military ranges. 

New Programming Technique: 

Our new HIGH Performance PROMs use an elevated voltage at 
Vcc instead of using a separate programming pin (one of the 
enables) as in the Standard Performance PROMs using nichrome 
fuses. Changes in the internal circuitry were made to optimize 
speed and accordingly the unblown fuse represents a LOW at 
the output. When a fuse is programmed it reflects a high at the 
output. 



Blown Fuse 


MEMORY 

PACKAGE 

DEVICE TYPE 

SIZE 

ORGANIZATION 

PINS 

TYPE 

0°Cto + 75°C 

-55°Cto + 125°C 


32x8 

OC 

TS 

16, (20) 

N,J.F,W (L) 

63S080 

63S081 

53S080 

53 S081 

IK 

256x4 

OC 

TS 

16, (20) 

N,J,F,W (L) 

63S140 

63S141 

53S140 

53S141 

2K 

512x4 

OC 

TS 

16, (20) 

N.J.F.W (L) 

63S240 

63S241 

53S240 

53S241 

4K 

1024x4 

TS 

18, (20) 

N.J.F, (L) 

63S441 

63S441A 

53S441 

53S441A 

8K 

2048 x4 

TS 

18, (28) 

N,J,F, (L) 

63S841 

63S841A 

53S841 

53S841A 

16K 

4096 x4 

TS 

20 

N, J. F 

63S1641 

63S1641A 

53S1641 

53S1641A 

2048x8 

TS 

24, (28) 

J.JS,F. (L) 

63S1681 

63S1681A 

53S1681 

53S1681A 

32K 

4096 x8 

TS 

24, (28) 

(L) 

63S3281 

63S3281A 

53S3281 

53S3281A 


* Flat-pack contact the factory ( ) = Military Product 


TWX: 910-338-2376 

2175 Mission College Boulevard, Santa Clara, CA 95050 Tel: (408) 970-9700 TWX: 910-338-2374 
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As 

< 

O 

O 


^7 

^4 


Ao 


256x4 


Ol 

Al 

02 

A2 

O 3 

GND 

O 4 



^6 

U 

U 

> 

As 

A? 

A 4 

As 

A, 


512x4 

Ao 

0l 

Al 

O 2 

A 2 

O 3 

GND 

O 4 


53/63S441 

53/63S441A 


As 

< 

0 

0 

As 

A? 

A 4 

As 

A 3 

As 

Ag 1024x4 

0l 

Al 

O2 

Ag 

O 3 


O4 

GND 



53/63S841 

53/63S841A 


53/63S1641 

53/63S1641A 


As 

Vcc 

As 

A? 

A4 

As 

A3 

As 

Ag 2048 x 4 

Ol 

Al 

O2 

A2 

O3 

A10 

O4 

GND 



As 

Vcc 

i 

^7 

As 

As 

A10 

A5 

A11 

A4 4096 x 4 


A3 


A2 

Ol 

Al 

O2 

Aq 

O3 

GND 

O4 


53/63S1681 

53/63S1681A 


53/63S3281 

53/63S3281A 



A? 


< 

0 

0 

As 


As 

A 5 


As 

A 4 


A 10 

A 3 



A 2 

4096x8 

A 11 

Al 


^2 

Ao 


Os 

Ol 


O 7 

O 2 


Os 

O 3 


Os 

GND 




TWX=91«3^2376 MOnOUtMO 

2175 Mission Coliege Boulevard, Santa Clara, CA 95(^ Tel: (408) 970-9700 TWX: 910-338-2374 Jlv0flf0#*if03' 
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Monolithic Memories 


53/63SXXX 


Absolute Maximum Ratings 

Supply voltage Vqq 

Input voltage 

Off-state output voltage 

Storage temperature range 


-0.5V to 7V 

-1.5V to 7V 

-0.5V to 5.5V 

-65°Cto + 150°C 


Operating Conditions 


SYMBOL 

PARAMETER 

MILITARY 

MIN NOM MAX 

COMMERCIAL 

MIN NOM MAX 

UNIT 

^cc 

Supply voltage 

4,5 5 5.5 

4 75 5 5.25 

V 

Ta 

Operating free-air temperature 

-55 125 

0 75 

a 


Electrical Characteristics Over Operating Conditions 



SYMBOL 

PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

V|L 

Low-level input voltage 


0.8 

V 

V|H 

High-level input voltage 


2 

V 

V|C 

Input clamp voltage 

Vqc “ h “ -18mA 

-1.5 

V 

'IL 

Low-level input current 

Vcc = max V, - 0.4V 

-0.25 

mA 

'IH 

High-level input current 

Vcc = max V| - Vqq max 

40 

fjA 


Low-level output voltage 

Vcc " 

V|L = 0.8V 

V|H = 2V 

Iq^— 16mA 

MIL 

0.5 

V 

COM except 
S1681. S3281 

0.45 

COM SI 681, S3281 

0.5 

VOH 

High-level output voltage * 

Vqc = MIN 

V|i_ = 0.8V 

V,H = 2V 

MIL Iqh = -2mA 

2.4 

V 

COM Iqj-i = —3.2mA 

•OZL 

Off-state output current * 

Vqc = MAX 

Vq = 0.4V 

-40 

//A 

'OZH 

Vq - 2.4V 

40 

yuA 

'CEX 

Open collector output current 

Vqq = MAX 

Vq = 2.4V 

40 

fjA 

Vq = 5.5V 

100 

>OS 

Output short-circuit current ** 

< 

O 

o 

II 

cn 

< 

Vq = OV 

-20 -90 

mA 

'cc 

Supply current 

Vqq = MAX 

All inputs 
grounded. All 
outputs open. 

3080, S081 

90 125 

mA 

S140, S141 

80 130 

S240, S241 

90 130 

S441. S441A 

95 140 

S841. S841A 

110 150 

S1641, S1641A 

130 175 

S1681, S1681A 

135 185 

S3281, S3281A 

150 190 


Three-state only. 

* * Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 
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53/63SXXX 


Switching Characteristics 


Over Commercial Operating Ccmditions 


DEVICE TYPE 

tAA (ns) 

ADDRESS ACCESS TIME 

MAX 

' 

*EA^ND tgp (ns) 

ENABLE ACCES AND 

RECOVERY TIME 

MAX 

63S080. 63S081 

25 

20 

63S140, 63S141 

45 

25 

63S240, 63S241 

45 

25 

63S441 

45 

25 

63S441A 

35 

25 

63S841 

50 

25 

63S841A 

35 

25 

63S1641 

50 

25 

63S1641A 

35 

25 

63S1681 

50 

30 

63S1681A 

35 

30 

63S3281 

50 

30 

63S3281A 

40 

30 


Over Military Operating Conditions 


DEVICE TYPE 

tAA (ns) 

ADDRESS ACCESS TIME 

MAX 

t£AAND tgp (ns) 

ENABLE ACCES AND 
RECOVERY TIME 

MAX 

53S080, 53S081 

’ " — n 

35 

30 

53S140, 53S141 

55 

30 

53S240, 53S241 

55 

30 

53S441 

55 

30 

53S441A 

50 

30 

53S841 

55 

30 

53S841A 

50 

30 

53S1641 

65 

30 

53S1641A 

50 

30 

53S1681 

60 

35 

53S1681A 

50 

35 

53S3281 

60 

35 

53S3281A 

1- 1 

50 

35 
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High Performance Registered 
1024x4 PROM 

53/63RA441 


Features/Benefits 

• Edge triggered “D” registers 

• Advanced Schottky processing 

• 4-bit-wide in 18 pin for high board density 

• Lower system package counts 

• Lower system power 

• Faster cycle times 

• 16mA Iq|_ output drive capability 

Applications 

• Pipelined microprogramming 

• State sequencers 

• Next address generation 

• Mapping PROM 

Description 

A family of registered PROMs offers new savings for designers 
of pipelined microprogrammable systems. The wide instruction 
register which holds the micro-instruction during execution, is 
now incorporated into the PROM chip. 


Ordering Information 


MEMORY 

PACKAGE 

DEVICE TYPE 

SIZE 

ORGANIZATION 

PINS 

TYPE 

MIL 

COM 

4K 

1024x4 

18 

J, N 

53RA441 

63RA441 


Edge Triggered Register 

The PROM output is loaded into a 4-bit register on the rising 
edge of the clock. The use of the term “register” is to be distin- 
guished from the term “latch,” in that a register contains master 
slave flip-flops and the latch contains gated flip-flops. The 
advantages of using a register are that system timing is 
simplified, and faster micro cycle times can be obtained. 

The output of the register is buffered by three-state drivers 
which are compatible with the new low-power Schottky three- 
state bus standard. 


Pin Configuration 

53/63RA44-1 



'cc 


1*^1 
I ©2 

l®3 
1 04 
ICK 
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53/63RA441 


Absolute Maximum Ratings 

Supply voltage, V^q 

Input voltage 

Off-state output voltage 

Storage temperature 


7V 

7V 

5.5V 

-65° to +150°C 


Operating Conditions 


SYMBOL 

PARAMETER 

MILITARY 

MIN TYP MAX 

COMMERCIAL 

MIN TYP MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

^su 

Address set-up time 

60 30 

50 30 



Address hold time 

0 -10 

0 -10 


tw 

Clock pulse width 

25 8 

20 8 


Ta 

Operating free-air temperature 

-55 125 

0 75 

°G 


Eiectrical Characteristics Over Operating Conditions 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

V|L 

Low-level input voltage 


0.8 

V 

mum 

High-level input voltage 


2 

V 

V|C 

Input clamp voltage 

Vcc “ MIN l| = -18mA 

-1.5 

V 

•iL 

Low-level input current 

Vcc = max V| = 0.4V 

-0.25 

mA 

l|H 

High-level input current 

Vcc “ max V| = Vcc 

40 

mA 

^OL 

Low-level output voltage 

Vcc = min 

V|L = 0.8V 

V|H =2V 

. 

IqI_ = 16mA 

0.5 

V 

X 

o 

> 

High-level output voltage 

Vcc = min 

V|L = 0.8V 

V|H = 2V 

MIL Iqh = -2mA 

2.4 

V 

COM Iqh = -3.2mA 

'OZL 

Off-state output current 

Vqq " MAX 

Vq = 0.5V 

-40 

mA 

'OZH 

Vq = 2.4V 

40 

mA 

'os 

Output short-circuit current* 

< 

o 

o 

II 

cn 

< 

< 

O 

II 

o 

< 

-20 -90 

mA 

m 

Supply current 

All inputs grounded 

Vqc “ MAX 

All outputs open 

MIL 

120 175 

mA 

COM 

120 165 


* Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 
tTypicais at S.QV and 25'>C 

Switching Characteristics 

Over Operating Conditions 


SYMBOL 

PARAMETER 

MILITARY 

MIN TYPt MAX 

COMMERCIAL 

MIN TYPt max 

UNIT 

^pd 

Clock to output access time 

20 35 

20 30 

ns 

^er/^ea 

Enable to output access and recovery time 

19 35 

19 30 

ns 
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High Performance 
1024x8 

Registered PROM 


53/63RS881 

53/63RS881A 


Features/ Benefits 

• Edge triggered “D” registers 

• Synchronous and Asynchronous enables 

• Versatile 1:16 initialization words 

• 8-bit>wide in 24 pin SKINNYDIP<^ for high board density 

• Simplifies system timing 

• Faster cycle times 

• 16mA Iq|_ output drive capability 

• Reliable titanium-tungsten fuses (Ti-W) 

Applications 

• Microprogram control store 

• State sequencers 


Ordering Information 


MEMORY 

PACKAGE 

DEVICE TYPE 

SIZE 

PERFORMANCE 

PINS 

TYPE 

MIL 

COM 

8 K 

Standard 

24 

JS, F 

53RS881 

63RS881 

Enhanced 

28 

L 

53RS881A 

63RS881A 


★ 

Flat-pack — contact the factory 


affected by changes in addressing or synchronous enable 
inputs. 

Memory expansion and data control is made flexible with 
synchronous and asynchronous enable inputs. Outputs may 
be set to th£high impedance state at any time by setting E to a 
high or if E 5 is high when the rising clock edge occurs. When 
Vqc power is first applied the synchronous enable flip-flop 
will be in the set condition causing the outputs to be in the high 
impedance state. 



• Next address generation 

• Mapping PROM 

Description 

The 53/63RS881 and 53/63RS881A are 1Kx8 PROMs with on 
chip “D” type registers, versatile output enable control through 
synchronous and asynchronous enable inputs, and flexible 
start up sequencing through programmable initialization. 

Data is transferred into the output registers on the rising edge 
of the clock. Provided that the asynchronous (E) and 
synchronous (E 3 ) enables are low, the data will appear at the 
outputs. Prior to the positive clock edge, register data are not 

Pin Configuration 



The flexible initialization feature allows start up and time out 
sequencing with 1:16 programmable words to be loaded into 
the output registers. With the synchronous INITIALIZE (I 3 ) pin 
low, one of the 16 column words (A 3 -AQ) will be set in the 
output registers independent of the row addresses (A 9 -A 4 ). 
The unprogr^med state of 1 3 words are low, presenting a 
CLEAR with I 3 pin low. With all I 3 column words (A 3 -A 0 ) 
programmed to the same pattern, the 1 3 function will be 
independent of both row and column ^dressing and may be 
used as a single pin control. With a!! {3 words programmed 
high a PRESET function is performed. 

Block Diagram 



SKINNYDIP" is a registered trademark of Monolithic Memories 

2175 Mission College Boulevard, Santa Clara, CA 95050 Tel: (408) 970-9700 
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53/63RS881 53/63RS881A 


Absolute Maximum Ratings 

Operating Programming 

Supply voltage Vqq -0.5to 7V 12V 

Input voltage ; -1.5 to 7V 7V 

Off-state output voltage -0.5V to 5.5V 12V 

Storage temperature .-65°C to +150°C 

Operating Conditions 


SYMBOL 

PARAMETER 

TYP 

MILITARY 

COMMERCIAL 


53RS881A 

53RS881 

63RS881A 

63RS881 

UNIT 

MIN MAX 

MIN MAX 

MIN MAX 

MIN MAX 

tw 

Width of clock (high or low) 

10 

20 

20 

20 

20 

ns 

^s(A) 

Setup time from address to clock 

25 

40 

45 

30 

35 

ns 

•slEi) 

Setup time from E 3 to clock 

8 

15 

15 

15 

15 

ns 


Setup time from I 3 to clock 

20 

30 

35 

25 

30 

ns 

th(A) 

Hold time address to clock 

-5 

0 

n 

1 u 

0 

0 

ns 

th/ET^ 

"V-bf 

Hold time (£ 3 ) 

-3 

5 

5 

5 

5 

ns 

‘h(ii) 

Hold time (I 3 ) 

-5 

0 

0 

0 

, 0 

ns 

Vcc 

Supply voltage 

5 

4.5 5.5 

; 4.5 5.5 

4.75 5.25 

4.75 5.25 

^ V 

wm 

Operating free-air temperature 

25 

-55 125 

-55 125 



B 


Electrical Characteristics Over Operating Conditions 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

t 

MIN TYP MAX 

UNIT 

V|L 

Low-level input voltage 


0.8 

V 

V|H 

High-level input voltage 


2 

V 

Vie 

Input clamp voltage 

Vqq = MIN . I| = -18mA 

-1.2 

V 

'IL 

Low-level input current 

Vqq = MAX V| = 0.4V 

-0.25 

mA 

l|H 

High-level input current 

Vqq = MAX V| - VqqMAX 

40 

mA 

Vql 

Low-level output voltage 

Vqq - min 

V||_ = 0.8V 

ViH = 2V 

IqL = 16mA 

0.5 

V 

VqH 

High-level output voltage 

Vqq = MIN 

V||_ = 0.8V 

ViH = 2V 

MIL Iqi-i = -2mA 

COM Iqh = -3.2mA 

2.4 

V 

'OZL 

'OZH 

Off-state output current 

Vqq = MAX 

Vq = 0.4V 

-40 

UiA 

Vq = 2.4V 

40 

■os 

Output short-circuit current* 

Vqq = MAX 

> 

0 

II 

0 

> 

-20 -90 

mA 

•cc 

Supply current 

Vqq = MAX 

All inputs TTL; 
all outputs open. 

— 

130 180 

mA 


Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second, 
t Typicals at 5.0V, Vqq and 25°C TA. 
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53/63RS881 53/63RS881A 


Switching Characteristics over operating conditions and using Standard Test Load 


SYMBOL 

PARAMETER 

TYP 

MILITARY 

COMMERCIAL 

UNIT 

53RS881A 

53RS881 

63RS881A 

63RS881 

MIN MAX 

MIN MAX 

MIN MAX 

MIN MAX 

^CLK 

Clock to output Delay 

10 

20 

25 

15 

20 

ns 

^ESA 

Clock to output access time (E 5 ) 

18 

30 

35 

25 

30 

ns 

^ESR 

Clock to output recovery time (E 3 ) 

17 


35 

25 

30 

ns 

tEA 

Enable to output access time (E) 


30 

35 

25 

30 

ns 

tER 

Disable to output recovery time (E) 

17 

30 

35 

25 

30 

ns 




NOTES: 1. Input pulse amplitude OV to 3.0V. 

2. Input rise and fall times 2-5ns from 1.0V to 2.0V. 

3. Input access measured at the 1.5V level. 

4. t^^ is tested with switch S.| closed. = 30pF and measured at 1.5V output level. 

5. tg^ and tgg^ are measured at the 1.5V output level with C|_ = 30pF. is open for high impedance to “1 " test and closed for 
high impedance to “0” test. 

tgR and tgg^ are measured C[_ = 5pF. Sy is open for "1" to high impedance test, measured at Vq(_) - 0.5V output level; S.] is closed for ‘ O ' to 
high impedance test measured at Vq^ +0.5V output level. 
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2048x8 

Registered Prom 

with Asynchronous Enable 


53/63RA1681 

53/63RA1681A 


Features/Benefits 

• Asynchronous output enable 

• Edge-triggered “D” registers 

• Versatile 1:16 user programmable initialization words 

• 8-bit-wide in 24 pin SKINNYDIP® for high board density 

• Simplifies system timing 

• Faster cycle times 

• 16mA Iq|_ output drive capability 

• Reliable titanium-tungsten fuses (Ti-W) 

jk _ m.! — a: ~ _ A 

****-**' 

• Microprogram control store 

• State sequencers 

• Next address generation 

• Mapping PROM 

Description 

The 53/63RS1681 and 53/63RS1681A are 2 K x 8 PROMs with 
on chip “D" type registers. Output enable control through 
an asynchronous enable input and flexible start up sequen- 
cing through programmable initialization words. 


Ordering Information 


MEMORY 

PACKAGE 

DEVICE TYPE 

SIZE 

PERFORMANCE 

PINS 

TYPE 

MIL 

COM 

16K 

Standard 

24 

JS 

53RA1681 

63RA1681 

Enhanced 

53RA1681A 

63RA1681A 


Data is transferred into the output registers on th^rising edge 
of the clock. Provided that the asynchronous (E) enable is 
LOW, the data will appear at the outputs. Prior to the positive 
clock edge, register data are not affected by changes in ad- 
dressing. 

Memory expansion and data control is made flexible with 
asynchronous enable input. Outputs may be set to the high 
impedance state at any time by setting E to a HIGH. 

The flexible initialization feature allows start up and time out 
sequencing with 1:16 programmable words to be loaded into 
the output registers. With the synchronous INITIALIZE (Is) pin 
LOW, one of the 16 column words (A 3 -AQ) will be set in the out- 
put registers independent of the row addresses (A 10 -A 4 ). 
With all is cdumn words (A 3 -AQ) programmed to the same 
pattern, the Is function will be independent of both row and 
column addressing and may be used as a single pin control. 
With all is words programmed HIGH a_ PRESET function is 
performed. The unprogrammed state of Is words are LOW, pre- 
senting a CLEAR with Is pin LOW. 


Pin Configuration Block Diagram 



SKINNYDIP® is a registered trademark of Monolithic Memories 

2175 MHsslon Coltege Boirievwd, Santa Ctara, CA 95050 
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53/63RA1681 53/63RA1681A 


Absolute Maximum Ratings 

Supply voltage Vqq . . . 

Input voltage 

Off-state output voltage 
Storage temperature . . 


Operating Conditions 


SYMBOL 

PARAMETER 

TYP+ 

MILITARY 

COMMERCIAL 

UNIT 

53RA1681A 

53RA1681 

63RA1681A 

63RA1681 

MIN MAX 

MIN MAX 

MIN MAX 

MIN MAX 


Width of clock (high or low) 

10 

20 

20 

20 

20 

ns 

ts(A) 

Setup time from address to clock 

28 

40 

45 

35 

40 

ns 

•sfli) 

Setup time from I 5 to clock 

20 

30 

35 

25 

30 

ns 

th(A) 

Hold time address to clock 

-5 

0 

0 

0 

0 

ns 


Hold time (I 3 J 

-5 

0 

0 

0 

0 

ns 

''cc 

Supply voltage 

5 

4.5 5.5 

4.5 5.5 

4.75 5.25 

4.75 5.25 

V 

BBi 

Operating free-air temperature 

25 

-55 125 

-55 125 

0 75 

0 75 

B 


Operating Programming 

-0.5 to 7V 12V 

-1.5 to 7V 7V 

-0.5V to 5.5V 12V 

-65°C to +150°C 


Electrical Characteristics over operating conditions 



SYMBOL 

PARAMETER 

TEST CONDITIONS 

MIN TYP^ MAX 

UNIT 

V|L 

Low-level input voltage 


0.8 

V 

V|H 

High-level input voltage 


2.0 

V 

V|C 

Input clamp voltage 

Vqq = MIN l| = -18mA 

- 1.2 

V 

i|L 

Low-level input current 

Vqq = MAX V| = 0.4V 

-0.25 

mA 

'IH 

High-level input current 

Vqq = MAX V| = VqqMAX 

40 

/uA 

Vql 

Low-level output voltage 

Vqq = MIN 

V|i_ = 0.8V 

V|H = 2V 

IqI_ = 16mA 

0.5 

V 

I 

0 

> 

High-level output voltage 

Vqq = MIN 

V|L = 0.8V 

V,H = 2V 

MIL Iqh = -2mA 

COM Iqh - -3.2mA 

2.4 

V 

'OZL 

•OZH 

Off-state output current 

Vqq = MAX 

Vq = 0,4V 

-40 

mA 

Vq = 2.4V 

40 

•os 

Output short-circuit current* 

Vcc “ 5.0V 

M 

0 

> 

-20 -90 

mA 

•cc 

Supply current 

Vqq = MAX 

All inputs TTL; 
all outputs open. 

140 185 

mA 


* Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second, 
t Typical at 5.0 V Vqq and 25° CT^. 
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53/63RA1681 53/63RA1681A 


Switchin9 Chsracteristics over operating Conditions and using Standard Test Load 





MILITARY 

COMMERCIAL 


SYMBOL 

PARAMETER 

TYP+ 

53RA1681A 

53RA1681 

63RA1681A 

63RA1681 

UNIT 




MIN MAX 

MIN MAX 

MIN MAX 

MIN MAX 


^CLK 

Clock to output Delay 

10 

20 

25 

15 

20 

ns 

^EA 

■ 13 

Enable to output access time (E) 

15 

30 

35 

25 

30 

ns 


Disable to output recovery time (E) 

15 

30 

• 35 

25 

30 

ns 


t Typical at 5.0 V Vqq and 25“ C T^. 


Definition of Waveforms 



NOTES; 1. Input pulse amplitude OV to 3.0V. 

2. Input rise and fall times 2-5ns from 1.0V to 2.0V. 

3. Input access measured at the 1.5V level. 

4. Switch S.| is closed, C|_ = 30pF and outputs measured at 1.5V level for all tests except tg^ and tgp. 

5. tg^ is measured at the 1.5V output level with C|_ = 30 pF. S^ is open for high impedance to “1" test and closed for high 
impedance to “0” test. 

%R is tested with Cg = 5pF. S.| is open for "1" to high impedance test, measured at Vq^i -0.5V output level; S.| is closed for “0” to high 
impedance test measured at Vq|_ +0.5V output level. 
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2048x8 

Registered Prom 

with Synchronous Enable 


53/63RS1681 

53/63RS1681A 


Features/Benefits 

• Synchronous output enable 

• Edge-triggered “D” registers 

• Versatile 1:16 user programmable initialization words 

• 8-bit-wide in 24 pin SKINNYDIP® for high board density 

• Simplifies system timing 


Ordering Information 


MEMORY 

PACKAGE 

DEVICE TYPE 


PERFORMANCE 

PINS 

TYPE 

MIL 

COM 

16K 

Standard 

24 

JS 

53RS1681 

63RS1681 

Enhanced 

53RS1681A 

63RS1681A 


• Faster cycle times 

• 16mA Iq|_ output drive capability 

• Reliable titanium-tungsten fuses (Ti-W) 

Applications 

• Microprogram control store 

• State sequencers 


clock edge, register data are not affected by changes in 
addressing or synchronous enable inputs. 

Memory expansion and data control is made flexible with the 
synchronous enable input, ^tputs may be set to the high 
impedance state by setting E5 HIGH before the rising clock 
edge occurs. When Vqq power is first applied the synchronous 
enable flip-flop will be in the set condition causing the outputs 
to be in the high impedance state. 


• Next address generation 

• Mapping PROM 

Description 

The 53/63RS1681 and 53/63RS1681A are 2 K x 8 PROMs with 
on chip “D” type registers, versatile output enable control 
through synchronous enable input and flexible start up sequen- 
cing through programmable initialization words. 

Data is transferred into the output registers on the rising edge 
of the clock. Provided that the synchronous (E3) enable is 
LOW, the data will appear at the outputs. Prior to the positive 


The flexible initialization feature allows start up and time out 
sequencing with 1:16 programmable words to be load^ into 
the output registers. With the synchronous INITIALIZE (13) pin 
LOW, one of the 16 column words (A3-AQ) will be set in the 
output rasters independerit of the row addresses (A-jQ-A4), 
With all I5 c^umn words (A3-AQ) programmed to the same 
pattern, the I3 function will independent of both row and 
column addressing and may be used as a single pin control. 
With all I3 words programmed HIGH a PRESET function is 
performed. The unprogrammed state of I3 words are LOW, 
presenting a CLEAR with I3 pin LOW. 

Block Diagram 


' 10 - 


Configuration 


E 

A7 V^c 

1 

E 

^6 ^8 

1 

E 

^5 Ag 


E 

0 

< 

B 

E 

A3 's 

E 

E 

2048x8 ^ 

Aj Eg 

B 

E 

A., CLK 

B 

E 

Aq O7 

B 

E 

0 

0 

0 

01 

B 

E 

Oi O5 

B 

E 

0 

0 

B 

0 

GND O3 

◄ ► 

JS = 0.3 in. wide 

B 


1 OF 128 
ROW 

I DECODER 


128X128 

PROGRAMMABLE 

ARRAY 


A 3 . 

A2 

Ai 

Afl 


1 OF 16 
COLUMN 
DECODER 


1:16 PROGRAMMABLE INITIALIZE WORDS 




1:16 MULTIPLEXER 


CLK 




ES 


8 BIT EDGE-TRIGGERED 
REGISTER 




Oo 0i 02 03 04 05 Oe 07 
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53/63RS1681 53/63RS1681A 


Absolute Maximum Ratings 

Operating Programming 

Supply voltage Vqq -0.5 to 7V 12V 

Input voltage -1.5 to 7V 7V 

Off-state output voltage -0.5 V to 5.5 V 12V 

. Storage temperature -65°C to +150°C 


Operating Conditions 


SYMBOL 

PARAMETER 

TYP^ 

MILITARY 

COMMERCIAL 

UNIT 

53RS1681A 

53RS1681 

63RS1681A 

63RS1681 

MIN MAX 

MIN MAX 

MIN MAX 

MIN MAX 


Width of clock (high or low) 

10 

20 

20 

20 

20 

ns 

ts(A) 

Setup time from address to clock 

28 

40 

45 

35 

'40 

ns 

*s(Ei) 

Setup time from E 3 to clock 

B 

15 

15 

15 

15 

ns 

's(ii) 

Setup time from I 3 to clock 

20 

30 

35 

25 

30 

ns 

th{A) 

Hold time address to clock 

-5 

0 

n 

w 

0 

0 

ns 

ti- /r- V 

Hold time lEo) 

' O' 

-3 

5 

5 

5 

5 

ns 

*h(ii) 

Hold time (I 3 J 

-5 

0 

0 

0 

0 

ns 

^cc 

Supply voltage 

5 

4.5 5.5 

4.5 5.5 

4.75 5.25 

4.75 5.25 

V 

Ta 

Operating free-air temperature 

25 

-55 125 

-55 125 

0 75 

0 

cn 

B 


Electrical Characteristics Over Operating Conditions 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

V,L 

Low-level input voltage 


0.8 

V 

VlH 

High-level input voltage 


2.0 

V 

Vie 

Input clamp voltage 

Vec = MIN l| = -18mA 

- 1.2 

V 

l|L 

Low-level input current 

Vqq = MAX V| = 0.4V 

-0.25 

mA 

•iH 

High-level input current 

Vqq = MAX V| = Vqq 

40 

mA 

Vql 

Low-level output voltage 

Vqq = MIN 

V|i_ = 0.8V 

V|H = 2V 

Iql ~ 16mA 

0.5 

V 

VqH 

High-level output voltage 

Vqq = MIN 

V|L = 0.8V 

V|H = 2V 

MIL Iqh = -2mA 

COM Iqh - “3.2mA 

2.4 

1 

'OZL 

'OZH 

Off-state output current 

Vqq - MAX 

Vq = 0.4V 

-40 

mA 

Vq = 2.4V 

40 

•os 

Output short-circuit current* 

VeC 5V 

> 

0 

II 

0 

> 

-20 -90 

mA 

•cc 

Supply current 

I—— — 

Vqq = MAX 

All inputs TTL; 
all outputs open. 

140 185 

mA 


Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second, 
t Typical at 5.0 V Vqq and 25“ C 
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53/63RS1681 53/63RS1681A 


Switching Characteristics Over Operating Conditions and using Standard Test Load 


SYMBOL 

PARAMETER 

TYP+ 

MILITARY 

COMMERCIAL 

UNIT 

53RS1681A 

53RS1681 

63RS1681A 

63RS1681 

MIN MAX 

MIN MAX 

MIN MAX 

MIN MAX 

^CLK 

Clock to output Delay 

10 

20 

25 

15 

20 

ns 

%SA 

Clock to output access time (E 3 ) 

15 

30 

35 

25 

30 

ns 

%SR 

Clock to output recovery time (E 3 ) 

15 

30 

35 

25 

30 

ns 


'■ Typical at 5.0 V Vqq and 25°C 


Definition of Waveforms 




ES 


HZ 


»S(ES) 


ts(is) 

th(is)- 


Z f 


CLK 


CO 

0 

O 

E 

0 


th(Es) 


1 


iB 



u 




«h(A)H 


I 


th(Es) 


E 7 


T Tt"'" -L -I’V 

tCLK ► *^tESR— ► — ‘ESA — ‘CLK — ► 


J ff 


O 

x: 


NOTES: 1. Input pulse amplitude OV to 3.0V. 

2. Input rise and fall times 2-5ns from 1.0V to 2.0V. 



3. Input access measured at the 1.5V level. 

4. Switch S.| is closed, = 30pF and outputs measured at 1.5V level for all tests except tggy^ and tggp. 

5. tgg^ is measured at the 1.5V output level with = 30pF. S^ is open for high impedance to “1" test and closed for high 
impedance to “0" test. 

*ESR = 5pF. S.| is open for "1” to high impedance test, measured at Vq^- 0.5V output level; S., is closed for “O’ to high 
impedance test measured at Vq(_+ 0.5V output level. 
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4096x4 Diagnostic 53D1641 

Registered PROM 63D1641 

with Asynchronous Enable P3,en,pen 


Features/Benefits 

• Asynchronous output enable 

• Provides system diagnostic testing for system 
controliabiiity and observabiiity 

• Shadow register eliminates shifting hazards 

• Edge-triggered “D” registers simplifies system timing 

• Casadabie for wide control words used in 
microprogramming 

• 24-pin SKINNYDIP® saves space 

• 24 mA output drive capability 

• Replaces embedded diagnostic code 

Applications 

• Microprogram controi store with buiit-in 
system diagnostic testing 

• Serial character generator 

• Serial code converter 

• Parallel in/serial out memory 

• Cost-effective board testing 


Description 

The 53/63D1641 is a 4Kx4 PROM with registered three-state 
outputs and a shadow register for diagnostic capabilities. 



Q3-Q0 

SKINNYDIP® is a registered trademark of Monolithic Memories. 


Ordering Information 





PART NO. 

SIZE 






H 







63D1641 


Shadow register diagnostics allow observation and control of 
the system without introducing intermediate illegal states. The 
output register, which can receive parallel data from either the 
PROM array or the shadow register, is loaded on the rising 
edge of CLK. The shadow register, which can receive parallel 
data from the output register or serial data from SDI, is loaded 
on the rising edge of DCLK. When the output drivers are dis- 
abled, the shadow register receives its parallel data from the 
output bus. During diagnostics, data loaded into the output 
register from the PROM array can be parallel-loaded into the 
shadow register and serially shifted out through SDO, allowing 
observation of the system. Similarly, diagnostic data can be 
serially shifted into the shadow register through SDI, and paral- 
lel-loaded into the output register, allowing control and test 
scanning to be imposed on the system. Since the output regis- 
ter and the shadow register are loaded by different input sig- 
nals, they can be operated independent of one another. In addi- 
tion, diagnostic PROMs can be cascaded to construct wide 
control words used in microprogramming. 


Logic Symbol 
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53/63D1641 



INPUTS 


OUTPUTS 



OPERATION 


Load output register from PROM array 


Shift shadow register data 


Load output register from PROM array 
while shifting shadow register data 


Load output register from shadow register 


Load shadow register from output bus 


No operation t 


' Clock must be steady or falling. 

T Reserved operation for SN54/74S818 8-Bit Diagnostic Register. 


E>efinition of Signals 

MODE The MODE pin controls the output register mul- 
tiplexer and the shadow register. When MODE 
is LOW, the output register receives data from 
the PROM array and the shadow register is con- 
figured as a shift register with SDI as its input. 
When MODE is HIGH, the output register receives 
data from the shadow register. The shadow reg- 
ister is controlled by SDI as well as MODE. With 
MODE HIGH and SDI LOW, the shadow regis- 
ter receives parallel data from the output bus. 
With MODE and SDI both HIGH, the shadow reg- 
ister holds its present data. 

SDI The Serial Data In pin is the input to the least 

significant bit of the shadow register when 
operating in the shift mode. SDI is also a control 
input to the shadow register when it is not in the 
shift mode. 

SDO The Serial Data Out pin is the output from the 

most significant bit of the shadow register when 
operating in the shift mode. When the shadow 
register is not in the shift mode, SDO displays the 
logic level present at SDI, decreasing serial shift 
time for cascaded diagnostic PROMs. 


CLK The clock pin loads the output register on the 

rising edge of CLK. 

DCLK The diagnostic clock pin loads or shifts the 

shadow register on the rising edge of DCLK. 

Q3-Q0 On represents the data outputs of the output 

register. During a shadow register load with 
outputs enabled these pins are the internal data 
inputs to the shadow register. With the outputs 
three-stated these pins are external data inputs 
to the shadow register. 

S3-S0 represents the internal shadow register 

outputs. 

r^O ^n represents the address inputs to the PROM 
array. 

E The Output Enable pin operates independent of 

CLK. When E is LOW the outputs are enabled. 
When E is HIGH, the outputs are in the high 
impedance state. 
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53/63D1641 



vcc 


A8 


A9 


AID 


A11 


E 


QO 


Q1 


Q2 


Q3 


SDO 


CLK 
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53/63D1641 


Absolute Maximum Ratings 

Supply voltage Vqq 

Input voltage 

Input current 

Off-state output voltage 

Storage temperature 


Operating 

-0.5V to 7V 

-1.5V to 7V 

. -30mAto+5mA 
. . . . -0.5V to 5.5V 
-65°Cto+150°C 


Programming 

12V 

7V 

12V 


Operating Conditions 


SYMBOL 

PARAMETER 

MILITARY 

MIN TYPt MAX 

COMMERCIAL 
MIN TYP^ MAX 

UNIT 

Vcc 

Supply voltage 

ES 

5 5.5 

4.75 

5 

5.25 

V 

Ta 

Operating free air temperature 

-55 

25 125 

0 

25 

75 

m 


Width of CLK (HIGH or LOW) 

25 

10 

20 

10 


ns 

^su 

Set up time from address to CLK 

45 

25 

40 

25 


ns 

th 

Hold time for CLK 

0 

-15 

0 

-15 


ns 

^wd 

Width of DCLK (HIGH or LOW) 

45 

15 

40 

15 


ns 

tsud 

Set up time from control inputs (SDI, MODE) to CLK, DCLK 

50 

20 

45 

20 


ns 

^hd 

Hold time for DCLK 

0 

-5 

0 

-5 


ns 



Electricai Characteristics Over Operating Conditions 


SYMBOL 

PARAMETER 

TEST CONOiTiONS 




Low-level input voltage 


0.8 

V 


High-level input voltage 


2 

V 

v,c 

Input clamp voltage 

Vcc ~ 

l| = -18mA 

-1-2 

V 



Vcc = MAX 

V| = 0.4V 

-0.25 

mA 

•iH 

High-level input current 

Vcc " max 

< 

II 

< 

O 

o 



40 

uA 

_i 

O 

> 

Low-level output voltage 

Vcc min 

V||_ =0.8V 

V|H =2V 

MIL Iql = 16mA 

COM Iql = 24mA 

0.5 

V 

I 

o 

> 

High-level output voltage 

Vpp = MIN 

V|i_ = 0.8V 

V|H =2V 

MIL Iqh “ -2mA 

COM Iqh - -3.2mA 

2.4 

V 

r , 

'OZL 

Off-state output current 

Vcc = max 

Vq = 0.4V 

-100 

uA 

'OZH 

Vq = 2.4 V 

40 

uA 


Output short-circuit current* 

Vcc = max 

> 

o 

II 

O 

> 



-20 -90 

mA 

EiB 

Supply current 

Vcc ~ max, All inputs TTL; All outputs open 

140 190 

mA 


+ Typical at 5.0V Vqq and 25°C T^. 

■ Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 
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53/63D1641 


Switching Characteristics Over Operating Conditions 
and Using Standard Test Load 


SYMBOL 

PARAMETER 

MILITARY 

MIN TYPt MAX 

COMMERCIAL 
MIN TYP^ MAX 

UNIT 


CLK to output 

11 

25 


11 

20 

ns 

^ER 

Disable time 

16 

30 


16 

25 

ns 

tEA 

Enable time 

16 

30 


16 

25 

ns 

^MAXD 

Maximum diagnostic clock frequency 

7 18 



10 

18 


MHz 

^DS 

DCLK to SDO delay (MODE = LOW) 

17 

35 


17 

30 

ns 

^SS 

SDI to SDO delay (MODE = HIGH) 

16 

30 


16 

25 

ns 

^MS 

MODE to SDO delay 

14 

30 


14 

25 

ns 


t Typical at S.OV Vqq and 25° C 


Definition of Waveforms 


mmmsmm 

f ^ 

( 

E 


^th ► 

i 

L 

k 


^ t ^ 




CLK \ . . 







CSHI^SIIIIIflll 

iCTSfDiSLlH^H 




“ } 



^ 


LOAD OUTPUT REGISTER 

FROM PROM ARRAY OUTPUT OISABLE/ENABLE 


NORMAL PROM OPERATiON (MODE = LOW) 
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MOTOROLA 

SEMICONDUCTORS 

3501 ED BLUESTEIN BLVD., AUSTIN, TEXAS 78721 


Memory 

Selector 

Guide 


Motorola has developed a very broad range of reliable 
MOS and bipolar memories for virtually any digital data pro- 
cessing system application. And for those whose require- 
ments go beyond individual components, Motorola also sup- 
plies Memory Systems and Micromodules. 


RAMs 

MOS DYNAMIC RAMs 


Organization 

Part Number 

Access Time 
(ns Max) 

Power 

Supplies 

No. of 
Pins 

16384x1 

MCM4116BP15 

150 

-M2, ±5 V 

16 

16384X 1 

MCM4116BP20 

200 

+ 12, ±5 V 

16 

16384x1 

MCM4116BP25 

250 

+ 12, ±5 V 

16 

16384X 1 

MCM4517P10 

100 

+ 5 V 

16 

16384x1 

MCM4517P12 

120 

+ 5 V 

16 

16384x1 

MCM4517P15 

150 

+ 5 V 

16 

16384x1 

MCM4517P20 

200 

+ 5V 

16 

65536x1 

MCM6664AP151 

150 

+ 5 V 

16 

65536 X 1 

MCM6664AP201 

200 

+ 5 V 

16 

65536 X 1 

MCM6665AP15 

150 

+ 5 V 

16 

65536 X 1 

MCM6665AP20 

200 

+ 5 V 

16 

65536 X 1 

MCM6664BP15’* 

150 

+ 5 V 

Tb 

65536 X 1 

MCM6664BP201* 

200 

+ 5 V 

16 

65536 X 1 

MCM6665BP15* 

150 

+ 5 V 

16 

65536 X 1 

MCM6665BP20* 

200 

+ 5 V 

16 


CMOS STATIC RAMs ( + 5 Volts) 


Organization 

Part Number 

Access Time 
(ns max) 

No. of 
Pins 

2048 x8 

MCM6116P12 

120 

24 

2048 x8 

MCM6116P15 

150 

24 

2048 x8 

MCM6116P20 

200 

24 

4096X 1 

MCM6147P55 

55 

18 

4096X 1 

MCM6147P70 

70 

18 


Operating temperature ranges: 

MOS - 0°C to 70°C 
ECL - 0°C to 75°C 

TTL — Military -55°C to -i- 125°C, Commercial 0°C to 75°C 

*To be introduced. 

(Not all speed selections shown) 

^Motorola's innovative pin #1 refresh 

23(X) mil package 


New Motorola memories are being introduced continually. 
This selector guide lists all those available as of November 
1983., For later releases, additional technical information or 
pricing, contact your nearest authorized Motorola distributor 
or Motorola sales office. 


MOS STATIC RAMs ( + 5 Volts) 


Organization 

Part Number 

Access Time 
(ns max) 

No. of 
Pins 

128x8 

MCM6810 

450 

24 

128x8 

MCM68A10 

360 

24 

128x8 

MCM68B10 

250 

24 

1024x4 

MCM2114P20 

200 

18 

1024 x4 

MCM2114P25 

250 

18 

1024x4 

MCM2114P30 - 

300 

18 

1024x4 

MCM2114P45 

450 

18 

1024x4 

MCM21L14P20 

200 

18 

1024 x4 

MCM21L14P25 

250 

18 

1024x4 

MCM21L14P30 

300 

18 

1024 x4 

MCM21L14P45 

450 

18 

2048 x8 

MCM2016HP45 

45 

24 

2048 x8 

MCM2016HN45 

45 

242 

2048 x8 

MCM2016HY45 

45 

242 

2048 x8 

MCM2016HP55 

55 

24 

2048 x8 

MCM2016HN55 

55 

242 

2048 x8 

MCM2016HY55 

55 

242 

2048x8 

MCM2016HP70 

70 

24 

2048 x8 

MCM2016HN70 

70 

242 

2048 x8 

MCM2016HY70 

70 

242 

16384x1 

MCM2167HP35 

35 

20 

16384x1 

MCM2167HL35 

35 

20 

16384x1 

MCM2167HZ35 

35 

20 

16384x1 

MCM2167HP45 

45 

20 

16384x1 

MCM2167HL45 

45 

20 

16384x1 

MCM2167HZ45 

45 

20 

16384x1 

MCM2167HP70 

70 

20 

16384x1 

MCM2167HL70 

70 

20 

16384x1 

MCM2167HZ70 

70 

20 


TTL RAMs 


Organization 

Part Number 

Access Time 
(ns max) 

Output 

No. of 
Pins 

1024x1 

MCM93415 

45 

o.c. 

16 

1024x1 

MCM93425 

45 

3-State 

16 

256x4 

MCM93L422 

60 

3-Stare 

22 

256 x4 

MCM93L422A 

45 

3- State 

22 

256 x4 

MCM93422 

45 

3-State 

22 

256 x4 

MCM93422A 

35 

3- State 

22 
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RAMs 

ECL 10K, 10KH RAMs 


(continued) 


PROMs 

ECL PROMs 


Organization 

Part Number 

Access Time 
(ns max) 

No. of 
Output 

Pins 

8x2 

MCM10143 

15.3 

O.E. 

24 

16x4 

MC10H145 

6 

O.E. 

: 16 

16x4 

MCM10145 

15 

O.E. 

16 

64x1 

MCM10148 

15 

O.E. 

16 

128x1 

MCM10147 

15 

O.E. 

16 

256x1 

MCM10144 

26 

O.E. 

16 


MCM10152 

15 

O.E. 

16 

1024x1 

MCM10146 

29 

O.E. 

16 

1024x1 

MCM10415-20 

20 

O.E, 

16 

1024 X 1 

MCM10415-15 

15 

O.E. 

16 

1024x1 

MCM10415-10 

10 

O.E. 

16 

256 x4 

MCM10422-15 

15 

. O.E. 

24 

256 x4 

MCM10422-10 

10 

O.E. 

24 

4096X 1 

MCM10470-25 

25 

O.E. 

18 

4096x1 

MCM10470-15 

15 

O.E. 

18 

1024x4 

MCM 10474-25 

25 

O.E, 

24 

1024 x4 

MCM10474-15 

1.5 

O.E. 

24 

16384x1 

MCM10480-20* 

20 

O.E. 

20 

4096 x4 

MCM10484-20* 

20 

O.E. 

28 


ECL 100K RAMs 


1024x1 

MCM100415-10* 

10 

O.E. 

16 

256 x4 

MCM100422-10* 

10 

O.E. 

24 

4096x1 

MCM100470-15* 

15 

O.E. 

18 

1024x4 

MCM100474-15* 

15 

O.E. 

24 

16384x1 

MCM 100480-20* 

20 

O.E. 

20 

4096 x4 

MCM100484-20* 

20 

O.E. 

28 


EPROMs 

MOS EPROMs 


Organization 

Part Number 

Access Time 
(ns max) 

Power 

Supplies 

No. of 
Pins 

8192x8 

MCM68764C 

450 

-h5 V 

24 

8192x8 

MCM68766C 

■450 

. +5V 

24 

8192x8 

MCM68766C35 

350 

-t-5 V 

24 


Organization 

Part Number 

Access Time 
(ns max) 

No. of 
Pins 

32x8 

MCM10139 

20 

16 


MCM10149 

25 

16 


MCM10149A* 

15 

16 


TTL PROMs (3-State Outputs) 


Organization 

Part Number 

Access Time 
(ns max) 

No. of 
Pins 

32x8 

MCM27S19* 

25 

16 

512x4 

MCM7621 

70 

16 

512x4 

MCM7621A 

60 

16 

512x8 

MCM7641 

70 

24 

512x8 

MCM7641A 

60 

24 

512x8 

MCM7649 

60 

20 

512x8 

MCM 7643 A 

/IC 

-to 

on 

512x8 

MCM27S29* 

35 

20 

512x8 

MCM27S31* 

35 

24 

512x8 

MCM27S25* 

See Note 3 

24 

512x8 

MCM27S27* 

See Note 3 

22 

1024 x4 

MCM7643 

70 

18 

1024 x4 

MCM7643A 

50 

18 

1024 x8 

MCM7681 

70 

24 

1024x8 

MCM7681A 

50 

24 

1024x8 

MCM27S181* 

35 

244 

1024 x8 

MCM27S281 * 

35 

242 

1024x8 

MCM27S355* 

See Note 3 

24 

1024 x8 

MCM27S376* 

See Note 3 

24 

2048 x4 

MCM7685 

70 

18 

2048 x4 

MCM7685A 

55 

18 

2048 x8 

MCM76161 

70 

24 

2048 x8 

MCM76161A 

50 

24 

2048 x8 

MCM27S191 

35 

244 

2048 x8 

MCM27S291 

35 

242 

2048 x8 

MCM27S455 

See Note 3 

24 

2048 x8 

MCM27S476 

See Note 3 

24 

4096 x4 

MCM76165 

35 

20 


2300 mil package 


Operating temperature ranges: 

MOS - 0°C to 70°C 
ECL - 0°C to 75°C 

TTL — Military to +125°C, Commercial 0°C to75°C 

*To be introduced, 

(Not all speed selections shown) 


^Registered Outputs — 20 ns max clock to output 

35 ns max address to clock setup time 

%X) mil package 
^Asynchronous register 
^Synchronous register 
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Motorola Semiconductor 


Memory Selector Guide 


ROMs 

MOS STATIC ROMs ( + 5 Volts) 


MOS Binary ROMs ( + 5 Volts) 


Character Generators^ 



Organization 

Part Number 

Access Time 
(ns max) 

No. of 
Pins 



Access Time 

No. of 


2048 x8 

MCM68A316EP 

350 

24 

Organization 

Part Number 

(ns max) 

Pins 


2048x8 

MCM68A316EP918 

350 

24 

128x(7x5) 

MCM6670P . 

350 

18 


4096x8 

MCM68A332P 

350 

24 

128 X (7x5) 

MCM6674P 

350 

18 


4096 x8 

MCM68A332P23 

350 

24 

128x0x7) 

MCM66700P 

350 

24 


8192x8 

MCM68364P35 

350 

24 

128x0x7) 

MCM66710P 

350 

24 


8192x8 

MCM68364P35-38 

350 

24 

128x(9x7) 

MCM66714P 

350 

24 


8192x8 

MCM68364P25 

250 

24 

128x0x7) 

MCM66720P 

350 

24 


8192x8 

MCM68364P20 

200 

24 

128x0x7) 

MCM66730P 

350 

24 


8192x8 

MCM68365P25 

250 

24 

128x0x7) 

MCM66734P 

350 

24 


8192 xS 

MCM68365P35 

350 

24 

128x0x7) 

MCM66740P 

350 

24 


8192x8 

MCM68366P25 

250 

-24 

128x0x7) 

MCM66750P 

350 

24 


8192x8 

MCM68366P35 

350 

24 

128x0x7) 

MCM66760P 

350 

24 


16384x8 

MCM63128P15 

150 

28 

128x0x7) 

MCM66770P 

350 

24 


16384x8 

MCM63128P20 

200 

28 

128x0x7) 

MCM66780P 

350 

24 


32768 x8 

MCM63256P15 

150 

28 

128x0x7) 

MCM66790P 

350 

24 


32768 x8 

MCM63256P20 

200 

28 


CMOS ROMs ( + 5 Volts) 


Organization 

Part Number 

Access Time 
(ns max) 

No. of 
Pins 

256 x4 

MCM14524 

1200 

16 

2048 x8 

MCM65516P43 

430 

18 

2048 x8 

MCM65516P43M8 

430 

18 

2048 x8 

MCM6K16P55 

KO 

18 


Operating temperature ranges: 

MOS - 0°C to 70°C 
ECL - 0°C to 75°C 

TTL — Military -55°C to + 125°C, Commercial 0°C to 75°C 


*To be introduced. 

(Not all speed selections shown) 


^Character generators include shifted and unshifted characters, 
ASCII alphanumeric control, math, Japanese British, German, 
European and French symbols. 

^Standard Patterns for MOS ROMs: 

MCM68A316EP91 — Universal Code Converter and Character 
Generator 

MCM68A332P2 — Sine/Cosine Look-Up Table 
MCM68364P35-3 — Log/ Antilog Look-Up Table 
MCM65516P43M - MC146805 Monitor Program 


(g) 
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MCM4517 


Aclva.i:ice Informa^tiori 


16,384-BIT DYNAMIC RAM 

The MCM4517 is a 16,384-bit, high-speed, dynamic Random-Access 
Memory. Organized as 16,384 one-bit words and fabricated using 
HMOS high-performance, N-channel, silicon-gate technology. This 
new breed of 5-volt only dynamic RAM combines high performance 
with low cost and improved reliability. 

By multiplexing row- and column-address inputs, the MCM4617 re- 
quires only seven address lines and permits packaging in standard 16-pin 
dual-in-line packages. Complete address decoding is don e on chip with 
address latches incorporated. Data out is controlled by CAS allowing 
for greater system flexibility. 

All inputs and outputs, including clocks, are fully TTL compatible. 
The MCM4517 incorporates a one-transistor cell design and dynamic 
storage techniques. 

• Organized as 16,384 Words of 1 Bit 

• Single + 5 Volt Operation 

• Fast 100 ns Operation 

• Low Power Dissipation; 

170 mW Maximum (Active) 

14 mW Maximum (Standby) 

• Maximum Access Time 

MCM4517-10 - 100 ns 
MCM4517-12 - '120 ns 
MCM4517-15 - 150 ns 
MCM4517-20 - 200 ns 

• Three-State Data Output 

• Internal Latches for Address and Data Input 

• Early-Write Common I/O Output Capability 

• 64K Compatible 128-cycle, 2 ms Refresh 

• RAS-only Refresh Mode 

• CAS Controlled Output 

• Upward Pin Compatibility from the 16K RAM (MCM4116) to the64K 
RAM (MCM6664) 

• Allows Undershoot V|l min= - 2 V 

• Hidden RAS Only Refresh Capability 



This document contains information on a new product. Specifications and information herein 
are subject to change without notice. 

© 1C MASTER 1984 


MOS 

(N-CHANNEL, SILICON-GATE) 


16,384-BIT 
DYNAMIC RAM 



P SUFFIX 

PLASTIC PACKAGE 
CASE 648 


PIN ASSIGNMENT 

N/cai^'-^'ieb vss 

15 ] 


D [ 2 
W [ 3 


Uh Q 


MS I 4 
AO I 5 
A2 [ 6 
A1 I 7 

Vcc I 8 


13 Q A6 
12 ] A3 
11 3 A4 
10 ] A5 
9 ] N/C 


PIN NAMES 


A0-A6 Address Input 

D Data In 

Data Out 

W... Read/ Write Input 

RAS Row Address Strobe 

CAS Column Address Strobe 

Vqq Power ( + 5 V) 

Vss Ground 


This device contains circuitry to protect the in- 
puts against damage due to high static voltages 
or electric fields; however, it is advised that nor- 
mal precautions be taken to avoid application of 
any voltage higher than maximum rated voltages 
to this high-impedance circuit. 


©MOTOROLA INC., 1981 ADI-836-R2 
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MCM666SC 


Product Preview 


64K BIT DYNAMIC RAM 

The MCM6666C Is a 66,53&-bit, high-speed, dynamic Random- 
Access Memory. Organized as 66,536 one-bit words and fabricated 
using HMDS high-performance N-channel silicon-gate technology, this 
new breed of 6-volt only dynamic RAM combines high performance 
with low cost and improved reliability. 

By multiplexing row- and column-address inputs, the MCM6665C 
requires only eight address lines' and permits packaging in standard 
16-pin dual-in-line packages. Complete address decoding is do ne on 
chip with address latches incorporated. Data out is controlled by CAS, 
allowing for greater system flexibility. 

All inputs and outputs, including clocks, are fully TTL compatible. 
The MCM6665C incorporates a one-transistor cell design and dynamic 
storage techniques. 

• Organized as 65,536 Words of 1 Bit 

• Single -i- V Operation (±10%) 

• Full Power Supply Range Capabilities 

• Maximum Access Time 

MCM6665C-12 = 120 ns 
MCM6665C-15 = 150 ns 
MCM6665C-20 = 200 ns 

• Low Power Dissipation 

• Three-State Data Output 

• Internal Latches for Address and Data Input 

• Early-Write Common I/O Capability 

• 16K Compatible 128-Cycle, 2 ms Refresh 

• RAS-only Refresh Mode 

• CAS Controlled Ouput 

• Upward Pin Compatible from the 16K RAM (MC4116, MCM4517) 

• Fast Page Mode Cycle Time 

• Redundancy Added 


MOS 

(N-CHANNEL, SILICON-GATE) 

65, 53&-BIT 

DYNAMIC RANDOM ACCESS 
MEMORY 


P SUFFIX 

PLASTIC PACKAGE 
CASE 648 





PIN NAMES 

A0-A7 . , 

Address input 

D 

Data In 

Q 

Data Out 

W 

Read/Write Input 

RAS .... 

Row Address Strobe 

CAS . , . . 

Column Address Strobe 

Vcc 

Power (-»- 5V) 

vss ■ ■ ■ 

Ground 


This device contains circuitry to protect 
the inputs against damage due to high 
static voltages or electric fields; 
however, it is advised that normal 
precautions be taken to avoid applica- 
tion of any voltages to this high- 
impedance circuit. 


This documeni contains information on a new product. Specifications and herein © Motorola Inc., 1983 ADl-999 

are subject to change without notice. 
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MCM6256 




Product Preview 


256K-BIT DYNAMIC RAM 

The MCM6256 is a 262,144 bit, high-speed, dynamic Random Access 
Memory. Organized as 262,144 one-bit words and fabricated using 
Motorola's high-performance silicon-gate MOS (HMOS) technology, 
this new single -4-5 volt supply dynamic RAM combines high perfor- 
mance with low cost and improved reliability. The MCM6256 has the 
capability of using laser fuse redundancy and is manufactured using ad- 
vanced direct-step on wafer photolithographic equipment. 

By multiplexing row and column address inputs, the MCM6256 re- 
quires only nine address lines and permits packaging in standard 16-pin 
300 mil wide dual-in-line packages. Complete address decoding is done 
on-chip with address latches incorporated. Data out (Q) is controlled by 
CAS allowing greater system flexibility. 

All inputs and outputs, including clocks, are fully TTL compatible. 
The MCM6256 incorporates a one transistor cell design and dyn amic 
storag e tech niques. In addition to the RAS-only refresh mode, a CAS 
before RAS automatic refresh is available. Another special feature of 
the MCM6256 is nibble mode, allowing the user to serially access 4 bits 
of data at a high data rate. Nibble mode address is controlled by the ad- 
dresses on pin 1 (A8 row and A8 column). 

• Organized as 262,144 Words of 1 Bit 

• Single -f5 Volt Operation (±10%) 

• Maximum Access Time: 

MCM6256-10=100 ns 
MCM6256-12=120 ns 
MCM6256-15= 150 ns 

• Low Power Dissipation: 

70 mA maximum (Active) MCM6256-10 
4 mA maximum (Standby) 

• Three-State Data Output 

• Early-Write Common I/O Capability 

• 256 Cycle, 4 ms Refresh 

• RAS Only Refresh Mode 

• Automatic (CAS before RAS) Refresh Mode 

• Fast Nibble Mode on Read and Write Cycles 
20 ns Access Time 

40 ns Cycle Time 


AO 
A1 ■ 
A2 • 
A3 
A4' 
A5 
A6 • 
A7 • 


Spare Bits 
/ \ 


Memory 

Array 


Decoder 


Memory 

Array 


■■■■■ 

Decoder 


Decoder 


Decoder 


Memory 

Array 



Memory 

Array 


A8 


Nibble 

Decoder 


•A8 

■C^ 

•Write, W 
■Data In, D 
■ Data Out, Q 


This document contains information on a product under development. Motorola reserves the 
right to change or discontinue this product without notice, 

© 1C MASTER 1984 


MOS 

(N-CHANNEL, SILICON-GATE) 

262,144 BIT 

DYNAMIC RANDOM ACCESS 
MEMORY 



PIN ASSIGNMENT 

3 Vss 

3 CAS 
Q 
A6 
A3 
A4 
A5 
A7 



PIN NAMES 


A0-A8 Address Input 

D Data In 

^ Data Out 

W. Read/ Write Input 

RAS Row Address Strobe 

CAS ! , . Column Address Strobe 

Vec Power (-f-5 V) 

Vss Ground 


This device contains circuitry to protect 
the inputs against damage due to high 
static voltages or electric fields; however, 
it is advised that normal precautions be 
taken to avoid application of any voltage 
higher than maximum rated voltages to 
this high-impedance circuit. 


©MOTOROLA INC.; 1982 NP-352 
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Advance Information 


FAST 16K BIT STATIC RAM 

The MCM2016H is a 16,384-bit Static Random Access Memory 
organized as 2048 words by 8 bits, fabricated using Motorola's High- 
performance silicon-gate MOS (HMOS) technology. It uses an in- 
novative design approach which combines the ease-of-use features of 
fully static operation (no external clocks or timing strobes required) with 
the reduced standby power dissipation associated with clocked 
memories. To the user this means low standby power dissipation 
without the need for address setup and hold times, nor reduced data 
rates due to cycle times that are no longer than access times. Perfect for 
cache and sub-100 ns buffer memory systems, this high speed static 
RAM is intended for applications that demand superior performance 
and reliability. _ 

Chip Enable (E) controls the power-down feature. It is not a clock but 
rather a chip control that a^ects power consumption. In less than a cy- 
cle time after chip enable (E) goes high, the part automatically reduces 
its power requirements and remains in this low-power standby mode as 
long as the chip enable (E) remains high. This feature provides signifi- 
cant system-level power savings. 

The MCM2016H is in a 24-pin dual-in-line 600 mil wide package with 
the industry standard JEDEC approved pinout and is pinout compatible 
with the industry standard 16K EPROM/ROM. A 24 pin dual-in-line 
300 mil wide package will also be available. 

• Single -i-5 Volt Operation (±10%) 

• Fully Static: No Clock or Timing Strobe Required 

• Fast Access Time: MCM2016H-45 — 45 ns (max) 

MCM2016H-55 - 55 ns (max! 

MCM2016H-70 - 70 ns (max) 

• Power Dissipation: 120 mA Maximum (Active) 

20 mA Maximum (Standby) 

• Three-State Output 


BLOCK DIAGRAM 



This document contains information on a new product. Specifications and information herein 
are subject to change without notice 



MOS 

(N-CHANNEL, SILICON-GATE) 

2,048x8 BIT 
STATIC RANDOM 
ACCESS MEMORY 


1 # 

Y SUFFIX 

T^n CERAMIC PACKAGE 

] 111 tin*' CASE 716-08 


L SUFFIX 


CERAMIC PACKAGE 


'['[[I CASE 716456 

P SUFFIX PLASTIC PACKAGE 

ALSO AVAILABLE - CASE 709 


PIN ASSIGNMENTS 



PIN NAMES 


A0-A10 Address Input 

DQ0-DQ7 Data Input/ Output 

W Write Enable 

G Output Enable 

F. Chip Enable 

VcQ Power (4-5 V) 

Vss Ground 


©MOTOROLA INC., 1983 ADI-951-R1 
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Advance Information 


MCM2167H 


FAST 16K BIT STATIC RAM 

The MCM2167H is a 16,384-bit Static Random Access Memory orga- 
nized as 16,384 words by 1 bit, fabricated using Motorola's High- 
performance silicon-gate MOS (HMOS) technology. It uses an innova- 
tive design approach which combines the ease-of-use features of fully 
static operation (no external clocks or timing strobes required) with the 
reduced standby power dissipation associated with clocked memories. 
To the user this means low standby power dissipation without the need 
for address setup and hold times, nor reduced data rates due to cycle 
times that are no longer than access times. Perfect for cache and 
sub-lOO ns buffer memory systems, this high speed static RAM is in- 
tended for applications demanding superior performance and reliability. 

Chip Enable (E) controls the power-down feature. It is not a clock but 
rather a chip control that affects power consumption. In less than a 
cycle time after Chip Enable (E) goes high, the part automatically 
reduces its power requirements and remains in this low-power standby 
mode as long as the Chip Enable (E) remains high. This feature provides 
significant system-level power savings. 

The MCM2167H is in a 20 pin dual-in-line package with the industry 
standard pinout. It is TTL compatible in all respects. The data out has 
the same polarity as the input data. A data input and a separate three- 
state output provide flexibility and allow easy OR-ties. 

• Single + 5 V Operation (± 10%) 

• Fully Static Memory — No Clock or Timing Strobe Required 

• Fast Access Time; MCM2167H-35 — 35 ns Max. 

MCM2167H-45 - 45 ns Max. 

• Power Dissipation: 120 mA Maximum (Active) 

20 mA Maximum (Standby) 

• Low Power Also Available; MCM21L67H 

• Automatic Power Down 


MOS 

(N-CHANNEL, SILICON-GATE) 

16,384-BIT STATIC 
RANDOM ACCESS 
MEMORY 




L SUFFIX 

CERAMIC PACKAGE 
CASE 729 


P SUFFIX 

PLASTIC PACKAGE 
CASE 738 



Z SUFFIX 

LEADLESS CHIP CARRIER 
CASE 756B 




PIN ASSIGNMENT 


BLOCK DIAGRAM 



Vcc = Pin 20 
Vss = Pin 10 


Memory Array 
128 Rows 
128 Columns 


Column I/O Circuits 


Column Select 




A4 A5 A6 A7 A8 A9 A10 


This document contains information on a new product. Specifications and information herein 
are subject to change without notice. 
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aocT#'^ 

/ 20 

AlC 2 

19 

A2C 3 

18 

A3C 4 

17 

A4[ 5 

16 

A5[ 6 

15 

A6[ 7 

14 

Q[8 

13 

wds 

12 

VssC 10 

11 


1 PIN NAMES 1 

A0-A13 . . 

Address Input 

W 

Write Enable 

E 

Chip Enable 

D 

Data Input 

Q 

Data Output 

Vcc 

Power ( -P 5 V) 

vss 



>• 

tr 

o 

LU 
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Nonvolatile 

Memories 



24 PIN-COMPATiBLE 64K ROM FAMILY 


MCM68364 


MCM68365 


MCM68366 


A7t1 
Ad 2 
ASC3 
A4C4 
A3CS 
A2I6 
A1 [7 
A0[8 
0019 
01 110 
02(11 
VSS(12 


241 VCC 
231 AS 
22 1 A9 

21 ms] 

20ie 

19 1 A10| 

19 1 All 

17107 

16109 

IS I OS 

14104 

13103 


• EDOE ACTIVATED 

• POWERDOWN 

• ADDRESS LATCH 


A71 1 
A6(2 
AS(3 
A4(4 

A3(S 

A2(6 

A1(7 

AOCS 

00(9 

01(10 

02(11 

VSSI12 


24 1 VCC 
231 AS 
22 1 A9 

2irAi2l 

20ie 

191 A10 
181 All 
17107 
16108 
15 1 OS 
14104 
13103 


• FOLLY STATIC 

• POWER DOWN 

• «ACC=tCYCLE 



• FULLY STATIC 

• OUTPUT ENABLE 

• FAST ACCESS 


24 PIN-COMPATIBLE 64K ROM FAMILY 
(CONTINUED) 


MCM68364/5/6 


MCM68367 


MCM68368 



24|VCC 

23 IAS 

22iA9 

2li^~ 

201S1 

19'A10 

18 I All 

17137“ 

18106 

1S10S 

14104 

13103 



• FULLY STATIC 

• PAGE MODE 


• FOLLY STATIC 

• BANK SELECT 


MCM68365 


MCM68366 


CHARACTERISTICS 


PINOUT 


• 8192 X 8 MASK PROGRAMMABLE ROM 

• SINGLE + 5 VOLT 10% SUPPLY 

• PIN COMPATIBLE WITH 8K. 16K, AND 32K ROMs 

• FULLY STATIC OPERATION 

• AUTOMATIC POWER DOWN 

• LOW POWER DISSIPATION 

225 mW ACTIVE (TYPICAL) 

30 rtiW STANDBY (TYPICAL) 


|l 24b VcC 

233 AS 
22a AS 
21P A12 
200 g 
19(1 AIO 
iso All 
173 07 

16b 06 


IS 


05 


140 04 
13b 03 


CHARACTERISTICS 


PINOUT 


• 8192 X 8 MASK PROGRAMMABLE ROM 

• SINGLE + 5 VOLT 10% SUPPLY 

9 ifiiOUSTRY STANDARD 24 PIN PACKAGE 

• FULLY STATIC OPERATION (NO CLOCKS OR STROBES) 

• FAST 150 ns ACCESS TIME FROM OUTPUT ENABLE 

• LOW POWER DISSIPATION 

225 mW ACTIVE (TYPICAL) 



A3 ^6 19b 

A1 07 18b All 

AOds 170 07 

00 1^9 160 06 

01 010 ISO 05 

02(^11 140 04 

VSSl jl2 13p 03 


• FULLY TTL COMPATIBLE 


• MAXIMUM ACCESS TIMES: 
68365C30 — 300 ns 
68365C35 — 350 ns 


• MASK PROGRAMMABLE OUTPUT ENABLE 

• PIN COMPATIBLE WITH MCM68788 (84K EPROM) 


MCM68367 


MCM68368 


CHARACTERISTICS 


PINOUT 


• 8K X 8 HMOS MASK PROGRAMMABLE ROM 

• PAGE MODE — ACCESS TOP HALF OR 
BOTTOM HALF OF THE 4K BYTES 

• APPEARS TO OUTSIDE WORLD 
AS 4K X 8 STANDARD ROM 

• FULLY STATIC OPERATION (NO CLOCKS) 

• SUPPLY CURRENT 
100 mA ACTIVE (MAX) 


Vcc 



CHARACTERISTICS 


PINOUT 


• 8K X 8 HMOS MASK PROGRAMMABLE ROM 

• MEMORY IS DIVIDED INTO EIGHT 

IK X 8 BYTES WHICH ARE SELECTED 
BY INDIRECT ADDRESSING 

• APPEARS TO OUTSIDE WORLD AS 
4K X 8 ROM STANDARD PACKAGE 

• FULLY STATIC OPERATION (NO CLOCKS) 

• SUPPLY CURRENT 
125 mA ACTIVE (MAX) 


AT lil» 24b Vcc 
A8d2 23b AS 

ASn 22b A9 

A4 M 2ip S2 

A3 K 20b SI 

A2 36 Isp AID 

A1 ip 18b All 

AOM .17b 07 

00 « isp 08 

01 Ipo isp 05 

02 hi 14p 04 

VSS<{t2 13f 03 


• MAXIMUM ACCESS TIME - 450 ns 


• MAX ACCESS TIME - 450 ns 


• PROGRAM LAYER LATE IN PROCESS 


• PROGRAM LAYER LATE IN PROCESS 
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28 PIN-COMPATIBLE ROM FAMILY 


MCM68369 


MCM68370 


MCM63128 


MCIVI63256 


we 

Cl ^ 

283 


we 

[1. ^ 

283 

vec 

N/C 

A12 

[2 

273 

SI ^ 

A12 

C32 

273 

SI 

A12 

A7 

C3 

263 

S2 

A7 

C3 

263 

S2 

A7 

A6 

C4 

253 

A8 

A6 

[4 

253 

A8 

A6 

A5 

C5 

243 

A9 

A5 

C5 

243 

A9 

A5 

A4 

C6 

233 

All 

A4 

[6 

233 

All 

A4 

A3 

C7 

223 

TS 

A3 

C7 

223 

G 

A3 

A2 

C8 

2i: 

A10 

A2 

C8 

21: 

A10 

A2 

A1 

C9 

20: 

S3 

A1 

C9 

203 

E 

A1 


AO CIO 
QO C11 
Q1 C12 
Q2 C13 
VSS C14 


193 Q7 
183 Q6 
17 3 Q5 
163 04 
153 03 


64K 
(8K X 8) 


AO CIO 

00 C11 

01 C12 

02 C13 
VSS C14 


193 07 
183 06 
173 05 
16 3 04 


1* 

^ 283 

Vec 

N/C C 1 ^ 

28 3 

2 

27p 

s j 

A12C2 

27" 

3 

263 

Aisl 

A7C3 

26 3 

4 

253 

A8 

A6C4 

25 3 

5 

24 3 

A9 

A5C5 

24 b 

6 

233 

A11 

A4C6 

23] 

7 

223 

G 

A3C7 

22 3 

8 

21 : 

A10 

A2C8 

21 

9 

20 : 

E 

A1 09 

20 P 

10 

19: 

Q7 

AO CIO 

193 

11 

18: 

Q6 

00 011 

183 

12 

173 

05 

01 012 


13 

16p 

04 

02 013 ' 

16b 

14 

153 

03 

VSSC114 

153 


• 64K 
(8K X 8) 


• 128K 
(16K X 8) 


256K 
(32K X 8) 


MCM68369 


MCM68370 


CHARACTERISTICS 

• 8K X 8 NMOS MASK PROGRAMMABLE 
ROM 

• INDUSTRY STANDARD 28 PIN PACKAGE 

• FULLY STATIC OPERATION (NO 
CLOCKS OR STROBES) 

• SUPPLY CURRENT 

100 mA ACTIVE (MAXIMUM) 

• MAXIMUM ACCESS TIME - 350 ns 

• MASK PROGRAMMABLE CHIP SELECTS 
AND OUTPUT ENABLE 

• PROGRAM LAYER LATE IN PROCESS 



CHARACTERISTICS 

• 8K X 8 NMOS MASK PROGRAMMABLE 
ROM 

• INDUSTRY STANDARD 28 PIN PACKAGE 

• FULLY STATIC OPERATION (NO 
CLOCKS OR STROBES) 

• SUPPLY CURRENT 

100 mA ACTIVE (MAXIMUM) 

15 mA STANDBY (MAXIMUM) 

• MAXIMUM ACCESS TIME - 350 ns 

• MASK PROGRAMMABLE CHIP ENABLE, 
OUTPUT ENABLE, AND CHIP SELECTS 

• PROGRAM LAYER LATE IN PROCESS 



MCM63128 

CHARACTERISTICS 

• 16K X 8 HMDS MASK PROGRAMMABLE 
ROM 

• INDUSTRY STANDARD 28 PIN PACKAGE 

• FULLY STATIC OPERATION (NO 
CLOCKS OR STROBES) 

• SUPPLY CURRENT 

10b mA ACTIVE (MAXIMUM) 

IS ihA STANDBY (MAXIMUM) 

• maximum access time - 200 ns 

• MASK PROGRAMMABLE CHIP AND OUT- 
PUT ENABLES 

• PROGRAM LAYER LATE IN PROCESS 

• THE FUNCTIONS £ AND 5 ON PINS 20 
AND 27 CAN BE INTERCHANGED AT 
USER OPTION 

• S CAN BE ORsd OR ANDsd WITH 5 OR E 
AT USER OPnON 


MCM63256 




Nc di» Woe 



CHARACTERISTICS 


• 32,766x8 HMOS MASK PROGRAMMABLE ROM 

• INDUSTRY STANDARD 28 PIN PACKAGE 

• FULLY STATIC OPERATION (NO CLOCKS OR 
STROBES) 

• SUPPLY CURRENT 

100 mA ACTIVE (MAXIMUM) 

15 mA STANDBY (MAXIMUM) 

• MAXIMUM ACCESS TIME - ISO ns 

• MASK PROGRAMMABLE CHIP AND OUTPUT 
ENABLES 

• ADDRESS (A14) IS USER SELECTABLE FOR 
EITHER PIN 27 OR PIN 1 

• PROGRAM LAYER LATE IN PROCESS 
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MCM63128 


Advance Information 


128K BIT READ ONLY MEMORY 

The MCM63128 is a MOS mask programmable, byte-oriented, Read- 
Only Memory (BOM). The MCM63128 is organized as 16x8 and is 
fabricated using Motorola's high performance N-channel silicon gate 
technology (HMOS). This device is designed to provide maximum 
circuit density and reliability with the highest possible performance. It 
remains fully compatible with TTL inputs ahd outputs while maintaining 
low power dissipation and wide operating margins. The MCM63128 
also contains circuitry for current surge suppression which maintains 
the chip in an internal deselect mode until Vcc approaches 2.5 volts, at 
which time the chip is internally selected. 

There are numerous logical nor or NAND combinations between Chip 
Enable (E), Chip Select (?), and Output Enable (G) that tri state the 
device. This feature is selected by the user and placed Into effect with 
the mask programming. The active level of the Chip Enable (C), Chip 
Select (5), and the Output Enable (5), along with the memory 
contents, are defined by the user. 

The Chip Enable input cotntrols the automatic power down feature 
which deselects the outputs and reduces the power consumption. 

• Single + 5 Volt (±10%) Supply 

• Fully Static Periphery - No Clocking Required on Chip Enable 

• Power Dissipation 

100 mA Active (Maximum) (Unloaded) 

15 mA Standby (Maximum) 

• Program Layer (.ate in Process for Quick Turnaround Time 

• 150 ns - MCM63128P15 
200 ns - MCM63128P20 

• Maximurh Access from Address and Chip Enable 
60 ns - MCM63128P15 

80 ns - MCM63128P20 

• Active Level for Chip Enable and Output Enable are User 
Selectable 

• 28-Pin JEDEC Standard Package and Pinout 


BLOCK DIAGRAM 


Memory 
Matrix 
(16.384 x 81 


Vcc *“ 

VsS = P'" I'* 


This document contains information on a new product. Specifications and information herein 
are subject to change without itotice. 
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Advance Information 


266K BIT READ ONLY MEMORY 

The MCM63256 is a MOS mask programmable byte- oriented, Read- 
Only Memory (ROM). The MCM63256 is organized as 32Kx8 and is 
fabricated using Motorola's high performance N-chahnel silicon gate 
technology (HMOS). This device is designed to provide maximum cir- 
cuit density and reliability with the highest possible performance. It re- 
mains fully compatible with TTL inputs and outputs while maintaining 
low power dissipation and wide operating margins. The MCM63256 
also contains circuitry for current surge suppression which maintains 
the chip in an internal deselect mode until Vcc approachs 2.5 volts, at 
which time the chip is internally selected. 

The active level of the Chip Enable and the Output Enable, along with 
the memory contents, are defined by the user. The user can also define 
the pinout assignment for address (A14) to either pin 27 or pin 1. 

The Chip Enable input controls the automatic power down feature 
which deselects the outputs and reduces the power consumption. 

• Single -t- 5 Volt (±10%) Supply 

• Fully Static Periphery — No Clocking Required on Chip Enable 

• Power Dissipation 

100 mA Active (Maximum) (Unloaded) 

15 mA Standby (Maximum) 

• Program Layer Late in Process for Quick Turnaround Time 

• Maximum Access from Address and Chip Enable 
150ns-MCM63256P15 

200 ns- MCM63256P20 

• Maximum Access from Qutput Enable 
60ns-MCM63256P15 
80ns-MCM63256P20 

• Address (A14) is User Selectable for Either Pin 27 or Pin 1 

• Active Level for Chip Enable and Qutput Enable are User Selectable 

• 28-Pin JEDEC Standard Package and Pinout 



(N-CHANNEL, SILICON GATE) 

32,768 x 8 BIT 
READ ONLY MEMORY 





PIN ASSIGNMENT 


N/Cli 


28 

]Vcc 

A12C 

2 

27 

]A14 

A7C 

3 

26 

]A13 

A6(] 

4 

25 

)A8 

A5C 

5 

24 

]A9 

A4[ 

6 

23 

]A11 

A3[ 

7 

22 

]G 

A2C 

8 

21 

JAIO 

AlC 

9 

20 

]E 

AOC 

10 

19 

]Q7 

exit 

n 

18 

]Q6 

















Introduction 


GENERAL 

This generic Schottky PROM family by National Semiconductor makes available to the industry one of the widest selec- 
tions in sizes and organizations. Four-bit wide PROMs are provided with 256 to 4096 words in pin compatible 16 and 18 pin 
dual-in-line packages. The 8-bit wide devices range from 32 to 4096 words in a variety of packages. Being ‘generic,’ all 
PROMs share a common programrriing algorithm. 

TITANIUM-TUNGSTEN FUSES 

National’s new Programmable Read-Only Memories (PROMs) feature titanium-tungsten (Ti;W) fuse links designed to 
program efficiently with only 10.5 Volts applied. The high performance and reliability of these PROMs are the result of 
fabrication by a Schottky bipolar process, of which the titanium-tungsten metalization is an integral part, and the use of an 
on-chip programming circuit. 

A major advantage of the titanium-tungsten fuse technology is the low programming voltage of the fuse links. At 1 0.5 Volts, 
this virtually eliminates the need for guard-ring devices and wide spacings required for other fuse technologies. Care is 
taken, however, to minimize voltage drops across the die and to reduce parasitics. The device is designed to ensure that 
worst-case fuse operating current is low enough for reliable long-term operation. The Darlington programming circuit is 
liberally designed to insure adequate power density for blowing the fuse links. The complete circuit design is optimized to 
provide high performance over the entire operating ranges of Vcc and temperature. 

TESTABILITY 

The Schottky PROM die includes extra rows and columns of fusable links for testing the programmability of each chip. 
These test fuses are placed at the worst-case chip locations to provide the highest possible confidence in the 
programming tests in the final product. A ROM pattern is also permanently fixed in the additional circuitry and coded to 
provide a parity check of input address levels, these and other test circuits are used to test for correct operation of the row 
and column-select circuits and functionality of input and enable gates. All test circuits are available at both wafer and 
assembled device levels to allow 100% functional and parametric testing at every stage of the test flow. 

RELIABILITY 

As with all National products, the Ti:W PROMs are subjected to an on-going reliability evaluation by the Reliability 
Assurance Department. These evaluations employ accelerated life tests, including dynamic high-temperature operating 
life, temperature-humidity life, temperature cycling, and thermal shock. To date, nearly 7.4 million Schottky Ti:W PROM 
device hours have been logged, with samples in Epoxy B molded DIP (N-package) and CERDIP (J-package). Device 
performance in all package configurations is excellent. 
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Bipolar PROM Selection Guide 



Size 


DIP 

Part 

TAA 

TEA 

ICC 

Temperature 

(Bits) Organization 

(Pins) 

Number 

(Max) HI nS 

(Max) in nS 

(Max) in mA 

Celsius 

256 32 X 8 

OC 

16 

DM54S188 

45 

30 

110 

-55 to +125 

32x8 

OC 

16 

DM74S188 

35 

20 

110 

Oto +70 

32x8 

TS 

16 

DM54S288 

45 

30 

110 

-55 to +125 

32 X 8 

TS 

16 

DM74S288 

35 

20 

110 

0 to +70 

1024 256 X 4 

OC 

16 

DM54S387 

60 

30 

130 

-55 to +125 

256 X 4 

OC 

16 

DM74S387 

50 

25 

130 

0 to +70 

256 x4 

TS 

16 

DM54S287 

60 

30 

130 

-55 to +125 

256 X 4 

TS 

16 

DM74S287 

50 

25 

130 

0 to +70 

2048 512 x4 

OC 

16 

DM54S570 

65 

35 

130 

-55 to +125 

512x4 

OC 

16 

DM74S570 

55 

30 

130 

0 to +70 

512x4 

TS 

16 

DM54S571 

65 

35 

130 

-55 to +125 

512x4 

TS 

16 

DM74S571 

55 

30 

130 

0 to +70 

512 X 4 

OC 

16 

DM54S570A 

60 

35 

130 

-55 to +125 

512x4 

OC 

16 

DM74S570A 

45 

25 

130 

0 to +70 

512x4 

TS 

16 

DM54S571A 

60 

35 

130 

-55 to +125 

512 X 4 

TS 

16 

DM74S571A 

45 

25 

130 

0 to +70 

512 X 4 

TS 

16 

DM54S571B 

50 

35 

130 

-55 to +125 

512 X 4 

TS 

16 

DM74S571B 

35 

25 

130 

0 to +70 

256 X 8 

TS 

20 

DM54LS471 

70 

35 

100 

-55 to +125 

256 X 8 

TS 

20 

DM74LS471 

60 

30. 

100 

0 to +70 

4096 512 X 8 

OC 

20 

DM54S473 

75 

35 

155 

-55 to +125 

512 X 8 

OC 

20 

DM74S473 

60 

30 

155 

0 to +70 

512x8 

TS 

20 

DM54S472 

75 

35 

155 

-55 to +125 

512x8 

TS 

20 

DM74S472 

60 

30 

155 

0 to +70 

512x8 

OC 

20 

DM54S473A 

60 

35 

155 

-55 to +125 

512 X 8 

OC 

20 

DM74S473A 

45 

25 

155 

0 to +70 

512 X 8 

TS 

20 

DM54S472A 

60 

35 

155 

-55 to +125 

512x8 

TS 

20 

DM74S472A 

45 

25 

155 

Oto +70 

512x8 

TS 

20 

DM54S472B 

50 

35 

155 

-55 to +125 

512 X 8 

TS 

20 

DM74S472B 

35 

25 

155 

0 to +70 

512x8 

OC 

24 

DM54S475 

75 

40 

170 

-55 to +125 

512x8 

OC 

24 

DM74S475 

65 

35 

170 

0 to +70 

512 X 8 

TS 

24 

DM54S474 

75 

40 

170 

-55 to +125 

512 X 8 

TS 

24 

DM74S474 

65 

35 

170 

0 to +70 

512 X 8 

OC 

24 

DM54S475A 

60 

35 

170 

-55 to +125 

512 X 8 

OC 

24 

DM74S475A 

45 

25 

170 

0 to +70 

512 X 8 

TS 

24 

DM54S474A 

60 

35 

170 

-55 to +125 

512 X 8 

TS 

24 

DM74S474A 

45 

25 

170 

0 to +70 

512 X 8 

TS 

24 

DM54S474B 

50 

35 

170 

-55 to +125 

512x8 

TS 

24 

DM74S474B 

35 

25 

170 

0 to +70 

512x8 

REG 

24* 

DM77SR474 

40** 

30 

185 

-55 to +125 

512x8 

REG 

24* 

DM87SR474 

35** 

25 

185 

0 to +70 

512x8 

REG 

24* 

DM77SR476 

40** 

30 

185 

-55 to +125 

512x8 

REG 

24* 

DM77SR25 

40** 

30 

185 

-55 to +125 

512x8 

REG 

24* 

DM87SR476 

35** 

25 

185 

0 to + 70 

512x8 

REG 

24* 

DM87SR25 

35** 

25 

185 

0 to +70 

1024 X 4 

OC 

18 

DM54S572 

75 

45 

140 

-55 to +125 

1024 x4 

OC 

18 

DM74S572 

60 

35 

140 

0 to +70 

1024 X 4 

TS 

18 

DM54S573 

75 

45 

140 

-55 to +125 

1024 X 4 

TS 

18 

DM74S573 

60 

35 

140 

0 to +70 

1024 x4 

OC 

18 

DM54S572A 

60 

35 

140 

-55 to +125 

1024 X 4 

OC 

18 

DM74S572A 

45 

25 

140 

0 to +70 

1024 X 4 

TS 

18 

DM54S573A 

60 

35 

140 

-55 to +125 

1024 X 4 

TS 

18 

DM74S573A 

45 

25 

140 

0 to +70 

1024 x4 

TS 

18 

DM54S573B 

50 

35 

140 

-55 to +125 

1024 x 4 

TS 

18 

DM74S573B 

35 

25 

140 

0 to +70 

* - 24 Pin Narrow Dual Inline Package 





** - Set up Time 
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Size 


DiP 

Part 

TAA TEA 

ICC 

Temperature 


(BHs) Organization 

(Pins) 

Number 

(Max) in nS (Max) in nS 

(Max) in mA 

Celsius 


8192 1024 x8 

OC ' 

24 

DM77S180 

75 

35 

170 

-55 to +125 


1024x8 

TS 

24* 

DM77S280 

75 

35 

170 

-55 to +125 


1024 x8 

OC 

24 

DM87S180 

55 

30 

170 

0 to +70 


1024 X 8 

TS 

24* 

DM87S280 

55 

30 

170 

0 to +70 


1024 X 8 

OC 

24 

DM77S181 

75 

35 

170 

-55 to +125 


1024 X 8 

TS 

24* 

DM77S281 

75 

35 

170 

-55 to +70 


1024 X 8 

OC 

24 

DM87S181 

55 

30 

170 

0 to +70 


1024 X 8 

TS 

24* 

DM87S281 

55 

30 

170 

0 to +70 


1024 X 8 

TS 

24 

DM77LS181 

175 

70 

100 

-55 to +125 


1024 X 8 

TS 

24 

DM87LS181 

120 

50 

100 

0 to +70 


1024 X 8 

TS 

24 

DM77S181A 

65 

35 

170 

-55 to +125 


1024 X 8 

TS 

24 

DM87S181A 

45 

30 

170 

0 to +70 


1024 X 8 

REG. 

24* 

DM77SR181 

50* 

* 30 

175 

-55 to +125 


1024 X 8 

REG. 

24* 

DM87SR181 

40* 

25 

175 

0 to +70 


2048 x4 

OC 

18 

DM77S184 

75 

35 

140 

-55 to +125 


2048 X 4 

OC 

18 

DM87S184 

55 

30 

140 

0 to +70 


2048 x4 

TS 

18 

DM77S185 

75 

35 

140 

-55 to +125 


2048 x4 

TS 

18 

DM87S185 

55 

30 

140 

0 to +70 


2048 x4 

TS 

18 

DM77S185A 

60 

30 

140 

-55 to +125 


2048 x4 

TS 

18 

DM87S185A 

45 

25 

140 

0 to +70 


2048x4 

TS 

^ 18 

DM77S185B 

50 

30 

140 

-55 to +125 


2048 x4 

TS 

18 

DM87S185B 

35 

25 

140 

Oto +70 


16384 2048 x 8 

OC 

24 

DM77S190 

80 

40 

175 

-55 to +125 


2048 x8 

TS 

24* 

DM77S290 

80 

40 

175 

-55 to +125 


2048 x8 

OC 

24 

DM87S190 

65 

30 

175 

0 to +70 


2048 X 8 

TS 

24* 

DM87S290 

65 

30 

175 

0 to +70 


2048 x8 

OC 

24 

DM77S191 

80 

40 

175 

-55 to +125 


2048 x8 

TS 

24* 

DM77S291 

80 

40 

175 

-55 to +125 


2048 X 8 

OC 

24 

DM87S191 

65 

30 

175 

0 to +70 


2048 X 8 

TS 

, 24* 

DM87S291 

65 

30 

175 

0 to +70 


2048 x8 

TS 

24 

DM77S191A 

60 

35 

175 

-55 to +125 


2048 x8 

TS 

24 

DM87S191A 

45 

30 

175 

0 to +70 


2048 x8 

TS 

24 

DM77S191B 

50 

30 

175 , 

-55 to +125 


2048 x8 

TS 

24 

DM87S191B 

35 

25 

175 

0 to + 70 


4096 x4 

TS 

20 

DM77S195A 

60 

30 

170 

-55 to +125 


4096 x4 

TS 

20 

DM87S195A 

45 

25 

170 

Oto +70 


4096x4 

TS 

20 

DM77S195B 

50 

30 

170 

-55 to +125 


4096 x4 

TS 

20 

DM87S195B 

35 

25 

170 

Oto +70 


32768 4096 x 8 

TS 

24 

DM77S321 

65 

35 

185 

-55 to +125 


4096 x8 

TS 

24 

DM87S321 

55 

30 

185 

Oto +70 


4096 x8 

TS 

24* 

DM77S421 

65 

35 

185 

-55 to +125 


4096 x8 

TS 

24* 

DM87S421 

55 

30 

185 

Oto +70 


Absolute Maximum Ratings (Note 1 1 


Operating Conditions 










Min Max 

Units 

Supply Voltaqe (Note 2) 



-0.5 to +7.0V 






Input Voltage (Note 2) 



-1.2to+5.5V 


Supply Voltage (Vcc) 



Output Voltage (Note 2) 



-0.5 to +5.5V 


Military 


4.50 5.50 

V 

Storage Temperature 



-65 to +150C 


Commercial 


4.75 5.25 

V 

Lead Temperature ( 1 0 seconds ) 


300C 


Ambient Temperature (T^O 








Military 


-55 +125 

°c 

* - 24 Pin Narrow Dual Inline Package 



Commercial 


0 +70 

°c 

** - Set up Time 





Logical “0” Input Voltage 

0 0.8 

V 






Logical “1” Input Voltage 

2.0 5.5 

V 

Note 1: Absolute maximum ratings are those values beyond which the device may be permanently damaged. They do not mean that the device may be operated at these values. 

Note Z These limits do trot apply during programming. For the programming ratings, refer to the programming instructions. 
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DC Electrical Characteristics (Note s) 

2 National Semiconductor 

Symbol 

Parameter 

Conditions 

DM77S321/421 

DM87S321/421 

Units 



Max. 

Min. 

Typ. 

Max. 

l|L 


Vcc = Max., V|N= 0.45V 




■■ 

-80 

-250 

mA 


Input Leakage Current 

Vcc = Max., V|n = 2.7V 



25 





l|H 

Vcc = Max., V|N = 5.5V 






1.0 

mA 

VoL 

Low Level Output Voltage 

Vcc = Min., loL = 12mA 


0.35 

0.50 




V 

V|L 

Low Level Input Voltage 




0.80 



0.80 

V 

V|H 

High Level Input Voltage 


2.0 



2.0 



V 

Vc 

Input Clamp Voltage 

Vcc = Min., l|N = -18mA 


-0.8 

-1.2 


-0.8 

-1.2 

V 

C| 

Input Capacitance 

II o 

II 

p p 
< 

SL 

o 

< 

■ 

4.0 

■ 

■ 

4.0 

■ 

PF 

Co 

Output Capacitance 

Vcc = 5.0V, Vo = 2.0 V 

Ta = 25°C, 1MHz, Outputs Off 

■ 

6.0 

■ 

■ 

6.0 

■ 

PF 

■cc 

Power Supply Current 

Vcc = Max., 

All Outputs Open 


135 

185 

■ 

135 

185 

mA 

TRI-STATE Parameters 

m 

Short Circuit 

Output Current 

Vo = 0V, Vcc = Max. 

(Note 4) 

-20 


-70 

-20 

■ 


mA 

•oz 

Output Leakage 
(TRI-STATE) 

Vcc = Max., Vo = 0.45 to 2.4 V 

Chip Disabled 

-50 

■ 


-50 

■ 

-1-50 

mA 


Output Voltage High 

loH ~ ~2.0mA 

m 

3.2 





V 

VQH 

loH = “6.5mA 




m 

3.2 


V 

AC EieCtricai Characteristics (with standard Load and operating Conditions) 

Symbol 

P^irameter 

JEDEC Symbol 

DM77S321/421 

DM87S321/421 

Units 


Typ. 

Max. 

i 

Min. 

1 

Typ. 

1 

Max. 

Taa 

Address Access Time 

TAVQV 


40 

65 


40 

55 

ns 

Tea 

Enable Access Time 

TEVQV 


20 

35 


20 

30 

ns 

Ter 

Enable Recovery Time 

TEXQX 


20 

35 


20 

30 

ns 

Tzx 

Output Enable Time 

TEVQX 


20 

35 


20 

30 

ns 

Txz 

Output Disable Time 

TEXQZ 


20 

35 


20 

30 

ns 

AC EieCtricai Characteristics (with standard Load and operating Conditions) 

Symbol 

Parameter 

JEDEC Symbol 

DM77S321A/421A 

DM87S321A/421A 

Units 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Taa 

Address Access Time 

TAVQV 


35 



35 


ns 

Tea 

Enable Access Time 

TEVQV 


20 



20 


ns 

Ter 

Enable Recovery Time 

TEXQX 


20 



20 


ns 

Tzx 

Output Enable Time 

TEVQX 


20 



20 


ns 

Txz 

Output Disable Time 

TEXQZ 


20 



20 


ns 

Note 3: These limits apply over the entire operating range unless stated otherwise. All typical values are for Vcc = 5.0V and 

Ta = 25'‘C. 

Note 4: During Iqs measurement, only one output at a time should be grounded. Permanent damage may otherwise result. 
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DM77/87S321, DM77/87S421; DM77/87S321A, DM77/87S421A 









































































































































Non -Registered PROM Programming Procedure 


Non-Registered PROM Programming Procedure 

National Schottky PROMs are shipped from the factory with all fuses intact. As a result, the outputs will be low 
(logical “0”) for all addresses. To generate high (logical “1”) levels at the outputs, the device must be programmed. 
Information regarding commercially available programming equipment may be obtained from National. If it is 
desired to build your own programmer, the following conditions must be observed: 

1. Programming should be attempted only at ambient temperatures between 15 and 30 degrees Celsius. 

2. Address and enable inputs must be driven with TTL logic levels during programming and verification. 

3. Programming will occur at the selected address when Vcc is at 10.5 volts, and at the selected bit location when 

the output pin, representing that bit, is at 10.5 volts, and the device is subsequently enabled. To achieve these 

conditions in the appropriate sequence, the following procedure must be followed: 

a ) Select the desired word by applying high or low levels to the appropriate address inputs. Disable the device by 
applying a high level to one or more “active low” chip enable inputs. 

b ) Increase Vcc from nominal to 1 0.5 volts (plus or minus 0.5V ) with a slew rate between 1 .0 and 1 0.0V//xs. Since 
Vcc is the source of the current required to program the fuse as well as the Ice for the device at the 
programming voltage, it must be capable of supplying 750mA at 1 1 .0 volts. 

c) Select the output where a logical high is desired by raising that output voltage to 10.5 volts (plus or minus 0.5V). 
Limit the slew rate from 1 .0 to 1 0.OV./jus. This voltage change may occur simultaneously with the increase in 
Vcc> but must not precede it. It is critical that only one output at a time be programmed since the internal 
circuits can only supply programming current to one bit at a time. Outputs not being programmed must be left 
open or connected to a high impedance source of 20kfl minimum ( Remember that the outputs of the device 
are disabled at this time). 

d) Enable the device by taking the chip enable(s) to a low level. This is done with a pulse of 10;us. The lO/ns 
duration refers to the time that the circuit (device) is enabled. Normal input levels are used and rise and fall 
times are not critical. 

e ) Verify that the bit has been programmed by first removing the programming voltage from the output and then 
reducing Vcc fo 4.0 volts (plus or minus 0.2V). Verification at a Vcc l^vel of 4.0 volts will guarantee proper 
output states over the Vcc and temperature range of the programmed part. The device must be enabled to 
sense the state of the outputs. During verification, the loading of the output must be within specified Iql and 
Iqh limits. Steps b, c, and d must be repeated up to 10 times or until verification that the bit has been pro- 
grammed. 

f ) Following verification, apply five additional programming pulses to the bit being programmed. The program- 
ming procedure is now complete for the selected bit. 

g ) Repeat steps a through f for each bit to be programmed to a high level. If the procedure is performed on an 
automatic programmer, the duty cycle of Vcc at the programming voltage must be limited to a maximum of 
25%. This is necessary to minimize device junction temperatures. After all selected bits are programmed, the 
entire contents of the memory should be verified. 

Note: Since only an enabled device is programmed, it is possible to program these parts at the board level if all 
programming parameters are complied with. 
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PrOQIBinining Parameters do not test or you may program the device 


Sym 

Parameters 

Condtions 

Min 

Recommended 

Value 

Max 

Units 

Vccp 

Required Vco for Programming 


10.0 

10.5 

11.0 

V 

■ccp 

Ice During Programming 

VCC=11V 



750 

mA 

Vqp 

Required Output Voltage for 
Programming 


10.0 

10.5 

11.0 

V 

Iqp 

Output Current while 

Programming 

VoUT= ‘IfV 



20 

mA 

Irr 

Rate of Voltage Change of 

Vec Of Output 


1.0 


10.0 

V/ms 

PwE 

Programming Pulse Width 
(Enabled) 


9 

10 

11 

MS 

Vccv 

Required Vec fof Verification 


3.8 

4.0 

■a 

V 

Mdc 

Maximum Duty Cycle for 

Vec Vccp 



25 

25 

% 


Programming Waveforms Non-Registered prom 


T1 = lOOns min. 

T2 = SfiS min. T2 may be > 0 
if Vccp rises at 
the same rate or fester 
than (Vrvp) 

T3 = 100ns rnin. 

T4 = 100ns min. 

T5 = 100ns min. 

Pyyg is repeated for 5 
additional pulses after 
verification of Vqh 
indicates a bit has been 
programmed. 
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Non-Registered PROM Programming Procedure 
















































Registered PROM Programming Procedure 


Registered PROM Programming 
Procedure 

National Schottky PROMs are shipped from the factory 
with ail fuses intact. As a result, the outputs will be low 
(logical ‘0’) for all addresses. To generate high (logical ‘1’) 
levels at the outputs, the device must be programmed. 
Information regarding commercially available program- 
ming equipment may be obtained from National, if it is 
desired to build your own programmer, the following 
conditions must be observed. 

1. Programming should be attempted only at ambient 
temperatures between 15°C and 30°C. 

2. Address and Enable inputs must be driven with TTL 
logic levels during programming and verification. 

3. Programming will occur at the selected address when 
Vcc is at 10.5V, and at the selected bit location when 
the output pin, representing that bit, is at 10.5V, and 
the device is subsequently enabled. To achieve these 
conditions in the appropriate sequence, the following 
procedure must be followed: 

a) Select the desired word by applying high or low lev- 
els to the appropriate address inputs. Disable the 
device by applying a high level to asynchronous 
chip Enable input G. GS is held low during the en- 
tire programming time. 

b) Increase Vcc from nominal to 10. CV (± " 5V) with a 
slew rate between 1.0 and ^oyl^^s. Since Vcc 's the 
source of the current required to program the fuse 
as well as the Ice for the device at the program- 
ming voltage, it must be capable of supplying 
750mA at 11V. 

c) Select the output where a logical high is desired by 
raising that output voltage to 10.5V (±0.5V). Limit 
the slew rate from 1.0 to 10V/f.^s. This voltage 
change may occur simultaneously with the in- 
crease in Vcc, but must not precede it. It is critical 
that only one output at a time be programmed 
since the internal circuits can only supply pro- 
gramming current to one bit at a time. Outputs not 
being programmed must be left open or connected 
to a high impedance source of 20kQ minimum. 
(Remember that the outputs of the device are dis- 
abled at this time.) 


d) Enable the device by taking the chip enable (G) to a 
low level. This is done with a pulse of lOfiS. The 
lOfiS duration refers to the time that the circuit (de- 
vice) is enabled. Normal input levels are used and 
rise and fall times are not critical. 

e) Verify that the bit has been programmed by first re- 
moving the programming voltage from the output 
and then reducing Vcc fo 4.0V (± 0.2V). Verification 
at a Vcc level of 4.0V will guarantee proper output 
states over the Vcc and temperature range of the 
programmed part. Each data verification must be 
preceded by a positive going (low to high) clock 
edge to load the data from the array into the output 
register. The device must be enabled to sense the 
state of the outputs. During verification, the 
loading of the output must be within specified Iql 
and Iqh limits. Steps b, c, and d must be repeated 
up to 10 times or until verification that the bit has 
been programmed. 

f) The initialize word is programmed by setting INIT 
input to a logic low and programming the initialize 
word output by output in the same manner as any 
o'^her address. This can be accomplished by 
Inverting the A9 address input from the PROM 
programmer and applying it to the INIT input. 
Using this method, the initialize word will program 
at address 512. 

g) Following verification, apply five additional pro- 
gramming pulses to the bit being programmed. The 
programming procedure is now complete for the 
selected bit. 

h) Repeat steps a through f for each bit to be pro- 
grammed to a high level. If the procedure is per- 
formed on an automatic programmer, the duty 
cycle of Vcc at the programming voltage must be 
limited to a maximum of 25%. This is necessary to 
minimize device junction temperatures. After all 
selected bits are programmed, the entire contents 
of the memory should be verified. 
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Registered PROM Programming Procedure 





















































PROMs 


standard Test Load 
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■ Device input waveform characteristics are; 
Repetition rate = 1MHz 

Source impedance = 50n 
Rise arxt Fall times = 2.5ns max. 

(1.0 to 2.0 volt levels) 

‘ TAA is measured with stable enable inputs. 

' TEA and TER are measured from the 1.5 
volt level on inputs and outputs with all 
address arxi enable inputs stable at appli- 
cabte levels. 

■ For lot = 16mA, R1 = 300n and R2 = 600JI 
for lot = 12mA, R1 = 4000 and R2 = 800n. 

’ “CT includes scope and jig capacitance. 


Switching Time Waveforms Non-Registered PROM 




ov 

Switching Waveforms Registered PROM 






500 

k 1 

UtH|GS)*| 


|-IS(8S)J 


ts(6S) I- ►-tHiSS) 

TT~V HW-ICP) / 


1 i=T 


-tPHLlCP)— I l^ip„j,(CP)-«-| — tpZHfCP)— 1 

. . .'o.sv w-r-L 


■tpm(CP)— h— tpLz(CP)- 


-tpufCP)— I 


/ tWH^XJ 
1^ tPHLlCP)- 

ns 

|— IPUtlCP)- 


tpZH(G) -*| 


/o.5V 

j 1^' 


Key To Timing Diagram 


m 

m 


MAY CHANGE 
FROM H TO L 


MAY CHANGE 
FROM L TO H 


WILL BE 
CHANGING 
FROM H TO L 


WILL BE 
CHANGING 
FROM L TO H 


DON’T CARE: 
ANY CHANGE 
PERMIHED 


DOES NOT 
APPLY 


CHANGING; 

STATE 

UNKNOWN 


CENTER LINE 
IS HIGH 
IMPEDANCE 
“OFF” STATE 


>■ 

cc 

o 

UJ 
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Approved Programmers for NSC PROMs 




MANUFACTURER SYSTEM # 


DATA I/O 

PRO-LOG 

KONTRON 

STAG 

AIM 

DIGELEC 

STARPLEX'^'^ 


5/17/19/29A 

M910, M980 

MPP80S 

PPX 

RP400 

UP803 


Quality Enhancement Programs For Bipolar Memory 


A+ PROGRAM* 

B+ PROGRAM 

1 

Test 

. 

Condition 

Guaranteed 
LOT AQL 5 

Test 

1 

Condition 

Guaranteed 

LOT AQL 5 


25°C 

0.05 


25°C 

0.05 

D.C. 

Parametric 

And 

Fi inrtionality 

! 

Each 

Temperature 

Extreme 

0.05 

D.C. 

Parametric 

And 

Functionality 

Each 

Temperature 

Extreme 

0.05 

A.C. 

Parametric 

25° C 

0.4 

A.C. 

Parametric 

25° C 

0.4 

Mechanical 

Critical 

O.QI 

Mechanical 

Critical 

0.01 

Major 

0.28 

Major 

0.28 

Seal 

Tests 

Hermetic 

Fine Leak 
(5 X 10-8) 

0.4 

Seal 

Tests 

Hermetic 

Fine Leak 
(5 X 10-8) 

0.4 

Gross 

0.4 

Gross 

0.4 


'Includes 160 hours of bum-in at 125‘’C. 
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National 

Semiconductor 


February 1983 


NMC9306/COP494 256-Bit Serial Electrically Erasable 
Programmable Memory 


General Description 


Features 


The NMC9306/COP494 is a 256-bit non-volatile sequential 
access memory fabricated using advanced floating gate 
N-channel E^PROM technology. It is a peripheral memory 
designed for data storage and/or timing and is accessed 
via the simple MICROWIRE™ serial interface. The device 
contains 256 bits of read/write memory divided into 16 reg- 
isters of 16 bits each. Each register can be serially read or 
written by a COP400 series control ier. Written information 
is stored in a floating gate celi with at least 10 years data 
retention and can be updated by an erase-write cycie. The 
NMC9306/COP494 has been designed to meet applica- 
tions requiring up to 1 x 10^ erase/write cycles per 
register. A power down mode reduces power consumption 
by 70 percent. 


■ Low cost 

■ Single supply operation (5V ± 10%) 

■ TTL compatible 

■ 16 X 16 serial read/write memory 

■ MICROWIRE compatible serial I/O 

■ Compatible with COP400 processors 

■ Low standby power 

■ Non-volatile erase and write 

■ Reliable floating gate technology 



NMC9306/COP494 256-Bit Serial Electrically Erasable Programmable Memory 








National Semiconductor 


m National 

Semiconductor 



October 1983 


NMC9346/COP495 1024-Bit Serial Electrically Erasable 
Programmable Memory (5V Only) 


General Description 


The NMC9346/COP495 is a 1024-bit non-volatile, sequential 
E^PROM, fabricated using advanced N-channel E^PROM 
technology. It is an external memory with the 1024 bits of 
read/write memory divided into 64 registers of 16 bits each. 
Each register can be serially read or written by a COP400 
controller, or a standard microprocessor. Written informa- 
tion is stored in a floating gate cell until updated by an erase 
and write cycle. The NMC9346/COP495 has been designed 
for applications requiring up to 10"* erase/write cycles per 
register. A power-down mode is provided by CS to reduce 
power consumption by 75 percent. 


Features 

■ Low cost 

■ Single supply read/write/erase operations (5V±10%) 

■ TTL compatible 

■ 64 X 16 serial read/write memory 

■ MICROWIRE™ compatible serial I/O 

■ Simple interfacing 

■ Low standby power 

■ Non-volatile erase and write 

■ Reliable floating gate technology 

■ Self-timed programming cycle 

■ Device status signal during programming 


Block Diagram senai e^prom 


Vcc — 



Connection Diagram 


Dual-ln-Line Package 



•DO 


Pin Names 

CS Chip Select 

Serial Data Clock 
Serial Data Input 
Serial Data Output 
Power Supply 
Ground 

Not Connected 


SK 

Dl 

DO 

Vcc 

GND 

NC 


MICROWIRE^^ and CQPS^^ are trademarks of National Semiconductor Corp. 
TRI-STATE® is a registered trademark of National Semiconductor Corp. 
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NMC9346/COP495 1024-Bit Seriai Eiectricaiiy Erasabie Programmable Memory (5V Only) 






National 

Semiconductor 


NMC9716 16k (2k x 8) Electiicaliy Erasable PROM 


February 1983 


Max Access/Current NMC9718-25 NMC9718-35 NMC9716-45 

Max Access Time (ns) 250 350 450 

Max Active Current (mA) 110 110 110 

Max Standby Current (mA) 50 50 50 


General Description 

The NMC9716 is a 16,384-bit eiectricaliy erasable and pro- 
grammable read-only memory (E^PROM) fabricated using 
National’s high speed, low power, N-channel double sili- 
con gate technology. The electrical erase/write capability 
of the NMC9716 makes it ideal for a wide variety of appli- 
cations requiring in-system, non-volatile erase and write. 

The NMC9716 is pin and functionally compatible with the 
NMC2816 E^PROM, with the added system feature of eras- 
ing/writing with a 5V TTL pulse on chip enable (CE), while 
the VPP is heid at 21 V. The erase/write cycie is very similar 
to the industry standard 2716 EPROM programming cycle. 

The device operates from a 5V power supply in the read 
mode and, with its very fast read access speed, is com- 
patible with high performance microprocessors. 

The NMC9716 is deselected when CE input is high and is 
automatically placed in the standby mode. This mode pro- 
vides a 52% reduction in power with no increase in access 
time. The NMC9716 also has an output enable control to 
eliminate bus contention in a system environment. 

Block and Connection Diagrams 


The NMC9716 can be easily erased and reprogrammed in a 
byte-by-byte mode and the entire memory array can be 
erased with a single programming pulse in the chip erase 
mode. Byte erase is identical to byte write, with all inputs 
at logic one (TTL high). 

Features 

■ Erase/write with a 5V TTL pulse or a 21 V pulse 

■ Pin and functionally compatible with the NMC2816 

■ No rise time restriction on erase/write pulse 

■ 2048 X 8 organization 

■ Conforms to JEDEC byte-wide family standard 

■ Microprocessor compatible architecture 

■ Single byte erase/write capability 

■ 10 ms byte erase/write time 

■ 10 ms chip erase mode 

■ Low power dissipation 

610 mW max (active power ICC + IPP) 

295 mW max (standby power ICC -f- IPP) 


Dual-In-Line Package 
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NMC9817 16,384-Bit (2k x 8) E^PROM 

General Description 


PRELIMINARY 

June 1983 


The NMC9817 is a fast 5V-only E^PROM which offers many 
desired appiication features, making it ideally suited for 
efficiency and ease in system design. The added features 
on the NMC9817 include: 5V-only operation provided by an 
on-chip Vpp generation during erase-write; address and 
data latches to reduce part count and to free the micro- 
processorwhilethechip is busyduring erase-write; ‘ready’ 
line indicator to indicate status of chip to the micro- 
processor and automatic erase before byte-write. It can 
meet applications requiring up to 10^* write cycles per byte. 
The NMC9817 is a product of National’s advanced 
E^PROM stepper technology and uses the powerful 
XMOS™ process for reliable, non-volatile data storage. 

The NMC9817 sharply minimizes the interfacing hardware 
logic and firmvyare required to perform data writes. The 
device has complete self-timing which leaves the proc- 
essor free to perform other tasks until the NMC9817 sig- 
nals ‘ready’. With an automatic erase before write, the user 
benefits by saving an erase command contributing to effi- 
cient usage of system processing time. On-chip address 
and data latching further enhances system performance. 

The NMC9817’s very fast read access times make it com- 
patible with high performance microprocessor applica- 
tions. It uses the proven two line control architecture 
which eliminates bus contention in a system environment. 
Combining these features with the NMC9817’s ‘ready’ 
signal makes the device an extremely powerful, yet simple 
to use, E^ memory. 


The density, and level of integrated control, make the 
NMC9817 suitable for users requiring no hardware over- 
head, high system performance, minimal board space and 
design ease. Designing with and using the NMC9817 is ex- 
tremely cost effective as the required high voltage and 
interfacing hardware required for other E^PROM devices 
has been eliminated by 5V-only operation and on-chip 
latches. See Figures 1, 2, and 3 for the NMC9817 block 
diagram, pinout, and simple interface requirements. 

Features 

■ Single 5V supply (eliminates an external 21V Vpp) 

■ Self-timed byte-write with auto erase 

■ No external capacitor or pulse shaping circuits 

■ On-chip address and data latches 

■ Two line output control 

■ TRI-STATE® outputs 

■ RDY pin indicator 

■ Fast byte-writing 

Write cycle (2 ms typical) 

E/W cycle (4 ms typical) 

■ Very fast access times 

NMC9817-20— 200 ns 
NMC981 7-25— 250 ns 
NMC9817-35— 350 ns 

■ Direct microprocessor interface capability 
B No support components needed 

B Reliable E^PROM XMOS stepper technology 


Block and Connection Diagrams 


Dual-ln-Line Package 



A0-A10 

Addresses 

•o'l? 

Data Inputs 

CE 

Chip Enable 

rdy/bDsy 

Device Ready/Busy 

OE 

Output Enable 

NO 

No Connect 

O 0 -O 7 

Data Outputs 




FIGURE 2 

XMOS^*^ is a trademark of National Semiconductor Corp. 

TRI-STATE* is a registered trademark of National Semiconductor Corp. 
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PRELIMINARY 

September 1983 


HS2649 65,536 x 9 Bit Dynamic 
Random-Access Memory Module 


General Description 

The HS2649 is a high speed high density 589,824 bit, dy- 
namic random-access memory organized into 65,536 words 
of 9 bits each (8 bit data plus parity). Single +5 volt power 
supply operation with internal decoupling capacitors cdiows 
for very compact layout of large memory systems. 

The HS2649 is in a 30 pin single-in-line package (SIP) which 
uses a minimum of board space. This SIP package features 
ceramic construction, high strength, and good thermal con- 
ductivity. 

Applications 

■ Mainframe memory 

■ Buffer memory 

■ Peripheral storage 

■ Transpcxtable computers 


Features 

■ 65536 X 9 Bit Dynamic Ram 

■ SIP package 

■ 200 ns access time 

■ 335 ns cycle time 

■ Single +5 volt supply ±10% 

■ Common I/O except parity bit 

■ All inputs TTL compatible 

■ 256 refresh cycles/4 ms 

■ Power 2.8W active max, 180 mW standby max. 


Connection Diagram’ 


M— 

003 — 1 13 


Logic Symbol 



TL/K/5478-1 


M— til 
AlO—ill 


000— f 23 


m — 1 37 

Ka — In 


t - I TL/K/5478-2 

*A8, 9 & 10 are designated for reference for future products, Pin Designations 

and are no connections on this part. AO thru A7 Address Inputs 

DQO thru DQ7 Data Inputs/Outputs 

PD Parity Input 

PQ ParityOutput 

ftAS Row Address Strobe 

CAS Column Address Strobe 

PCAS Parity Column AckJress Strobe 

WE Write Enable 

Vcc +5 Volt Supply 

Vrs Ground 
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the Sections on 
Semicustom ICs 

Digitai Gate Arrays, 
Standard Ceiis, and 
Linear Arra^ Are 
Aii Covered 

Voi. II, page 4425 


NEC 

NEC Electronics 


DESCRIPTION 


FEATURES 


PIN CONFIGURATION 


/uPD416-2/-3/-5 
16384 X 1 -BIT DYNAMIC MOS 
RANDOM ACCESS MEMORY 


The NEC /;/PD416 is a 16384 words by 1 bit Dynamic MOS RAM. It is designed for 
memory applications where very low cost and large bit storage are important design 
objectives. 

ThepPD416 is fabricated using a double-poly-layer N channel silicon gate process 
which affords high storage cell density and high performance. The use of dynamic 
circuitry throughout, including the sense amplifiers, assures minimal power dissipation. 

Multiplexed address inputs permit the )UPD416 to be packaged in the standard 16 pin 
duai-in-iine package. The 16 pin package provides the highest system bit densities and 
is available in either ceramic or plastic. Noncritical clock timing requirements allow 
use of the multiplexing technique while maintaining high performance. 


• 16384 Words X 1 Bit Organization 

• High Memory Density — 16 Pin Ceramic and Plastic Packages 

• Multiplexed Address Inputs 

• Standard Power Supplies +12V, -5V, +5V 

• Low Power Dissipation; 462 mW Active (MAX), 20 mW Standby (MAX) 

• Output Data Contr olled by CAS and Unlatched at End of Cycle 

• Read-Modify-Write, RAS-only Refresh, and Page Mode Capability 

• All Inputs TTL Compatible, and Low Capacitance 

• 128 Refresh Cycles 

• 5 Performance Ranges: 



ACCESS TIME 

R/W CYCLE 

RMW CYCLE 

/iPD416-2 

200 ns 

375 r.s 

375 ns 

PPD416-3 

150 ns 

320 ns 

320 ns 

AtPD416-5 

120 ns 

320 ns 

320 ns 



Vss 

f^OUT 

As 

A3 

A4 

A5 

Vcc 


Rev/4 


Aq-As 

Address Inputs 

CAS 

Column Address Strobe 

^IN 

Data In 

dqut 

Data Out 


Row Address Strobe 

WRITE 

Resd /Write 

vbb 

Power (-SV) 

Vcc 

Power (+5V) 

vdd 

Power (+12V) 

vss 

Ground 
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SEC 

NECBectronics 

DC CHARACTERISTICS 



I 


4074 


mPD416*2/-3/-5 


Ta = O^’C to +7O‘'C0, Vqd = +12V t 10%, Vqc = +5V t 10%, Vbb = 5V t 10%, Vss = OV 


PARAMETER 

SYMBOL 

limits 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Supply Voltage 

VdD 

10 8 

12.0 

13.2 

V 

(D 

Supply Voltage 

Vec 

4.5 

5.0 

5.5 

V 

(D (3) 

Supply Voltage 

Vss 

0 

0 

0 

V 

(D 

Supply Voltage 

Vbb 

4.5 

-5.0 

•5.5 

V 

(2) 

Input High (Logic 1 ) 
Voltage, RAS, CAS, 
WRITE 

V|HC 

2.7 


7.0 

V 

(D 

Input High (Logic 1 ) 
Voltage, all inputs 
except RAS, CAS 

WRITE 

V|H 

2.4 


7.0 

V 

(2) 

Input Low (Logic 0) 
Voltage, all inputs 

V|L 

1.0 


0.8 

V 

(2) 

Operating Vqq Current 

'ddi 



35 

mA 

RAS, CAS cycling, 

IRC = IRC Vlin. @ 

Standby Vqq Current 

•DD2 



1.5 

mA 

RAS V|HC. DquT 

High Impedance 

Refresh 

vdd 

Current 

All Speeds 
except juPD416-5 

<DD3 



25 

mA 

RAS cycling, CAS ' 

V|HCi ^RC 375 ns @ 

pPD416-5 

'DD3 



27 

mA 

Page Mode Vqq 

Current 

•DD4 



27 

mA 

R^ - V|L,C^ 
cycling, tpc 

225 ns @ 

Operating Vqq 

Current 

‘cci 




mA 

RAS, CAS cycling , 

TRC 375 nsd: 

Standby Vqc Current 

'CC2 

10 


10 

fiA 

Was V|hc. 

Dqut 

Impedance 

Refresh Vrr Current 

'CC3 

10 


10 

aA 

RAS cycling, 

ViHC- 
<HC 375 ns 

Page Mode V^q 

Current 

'CC4 




mA 

RAS V|L, CAS 
cycling . 

225 ns 

Operating VgB 

Current 

<BB1 



200 

aA 

RAS, CAS cycling 

IRC 375 05 

Standby VgB 

Current 

IbB2 



100 

aA 

R^ V|HC. 

Dqut 

Impedance 

Refresh Vbb 

Current 

'BB3 



200 

A A 

RAS cycling, 

CAS V|Hr;, 

IRC 375 ns 

Page Mode Vbb 

Current 

'BB4 



200 

aA 

R^ V|L, C^ 

cycling; 

tpc ' 225 ns 

Input Leakage 
(any input) 

‘KD 

10 


10 

aA 

Vbb “ 5V, OV 

V|N ^ +7V, 
all other pins not 
under test = QV 

Output Leakage 

'O(L) 

-10 


10 

aA 

Dqut 'S disabled, 

OV < Vqut ^ +5.5V 

Output High Voltage 
( Logic 1 ) 

vqh 

2.4 



V 

•out = 5 mA (3) 

Output Low Voltage 
( Logic 0; 

Vql 




0.4 

V 

•OUT = ** 2 mA 


Notti:(5) Tg is specified here for operation at frequencies to tRc ^ *RC jnnin). Operation at higher cycle rates with reduced 

ambient temperatures and high power dissipation is permissible, however, provided AC operating parameters are met. 
See Figure 1 for (derating curve. 

® All voltages referenced to Vss- 

@ Output voltage will swing from Vss to when activated with no current loading. For purposes of maintaining 
data in standby mode, ^CC tf^y be reduced to Vss without affecting refresh operations or data retention. However, 
the Vqh (mini specification is not guaranteed in this mode. 

® 'DDI' IDDS- attfl *004 d«Petd on cycle rate. See Figures 2, 3 and 4 for Iqd limits at other cycle rates. 

(f) ICCI ^nd lcC4 cl*P*nd upon output loading. During readout of high level data 'Jcc connected through a low 
impedance Tl35Sf typ) to data out. At all other times Ice consists of leakage currents only. 
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NECBectronics 

AC 

CHARACTERISTICS 


Ta = 0°C to +70" C. Vqo = +12V i 10%, Vcc = +5V t 10%, Vbb = -5V i 10%, VgS = OV 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 


»P0416-2 

MPD416-3 

UP0416.5 


MAX 


MAX 


MAX 

Random read or write 
cycle time 

'RC 

375 






ns 

(D 

Read'write cycle time 

>RWC 

ig 






ns 

® 

Page mode cycle time 

IPC 

^1 


0231 

■HHI 

02B 


ns 


Access tiifw from 

R^ 

'FIAC 


200 

B 



120 

ns 


Access time from 

'CAC 


135 


100 


80 

ns 


Output buffer 
turn-off delay 



50 

B 



35 

ns 


Transition time 
(rise and fail) 

IT 

3 

50 

B 


B 

35 

ns 


RAS precharge time 

'RP 

mg 

HBl 

100 


warn 

BBB 

IBBB 


RAS pulse width 

'RAS 

1^3 

32.000 

150 

32,000 

Bl 


mm 



'RSH 

KE3 

■mil 



El 

BHB 

ns 



'CAS 

135 

10.000 

100 

10,000 

80 

10,000 

ns 


I RAS to CAS delay 
\ time 

'RCD 



B 

50 

15 

40 

ns 


{ CAS to RA^ 

1 precharge time 

'CRP 

-20 


-20 


0 


ns 


i Row address 
set-uptime 

'ASR 

0 

i 0 


0 


ns 


Row address 

hold time 

'RAH 

25 

j 

; 20 


15 


ns 


Column address 
set-up time 

'ASC 

10 

HHI 


10 


ns 


Column address 

hold time 

'CAH 

55 

i 45 

1 


40 


ns 


Column address hold 

time referenced to 

'AR 

120 



■ 


■ 

■ 

|B| 

1 

Read command 
set-up time 

'RCS 

0 


0 


0 






B 

■ 

B 


0 


ns 






45 


40 


B 


VVrite uommand 

hold time 

referenced to RAS 

'WCR 


■ 


■ 


■ 


■B 

Write command 
pulse width 


55 


B 



40 


ns 


Write command to 

RAS lead lime 

'RWL 

70 



■■ 

50 


ns 


Write command to 

CAS lead time 

'CWL 

70 


50 


50 


ns 

_i 



'DS 

0 


0 


0 


B&B 

® 


'DH 



IS 


BB 


■SB 

mmm 

Oata-in hold time 
referenced to RAS 


120 


B 


80 




CAS precharge time 
(for page mode 
cycle only) 

'CP 

80 


60 



■ 



Refresh period 

'REF 


2 


2 





WRITE command 
set-up time 

'WCS 

20 


20 


0 


ns 


CAS to WRITE 
delay 

'CWD 

95 


70 


80 

■1 



RAS to WRITE 
delay 

'RWD 



160 


120 


■ 

1 

B 

HH 


Notts: @ AC measuremenis assume = 5 ns. 

® V|HC tmin) or V|h (mm) and VjL (max) are reference levels for measuung timmg of input signals. Also, iransmon nmes are measured between V|hc 3 nd V|l 

@ The specifications for tpc (mm) and tRWQ (mml are used only to indicate cycle time at which proper operation over the full temperature range (0 C * Tg ^ 70 C) 

IS assured. 

(J) Assumes that tRcp < tRCD (nnax). If Ircd greater than the maximum recommended value shown m this table. tRAC ''^'*1 increase by the amount that tpcQ 
exceeds the values shown. 

® Assumes that ircd > 'RCD (max). 

© Measured with a load equivalent to 2 TTL loads and 100 pF. 

@ toFF (max) def ines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. 

(8) Operation within the Ircq (max) limit ensures that tp^c (rnaxj can be met. tp(;Q (max) is specified as a reference point only, if ircd greater than the specified 
*RCD ^rnax) limit, then access time is controlled exclusively by ^CAC 

S These parameters are referenced to CAS leading edge m early write cycles and to WRITE leading edge m delayed write or read modify-wnte cycles. 

fWCS- *CWD *RWD 3*'* not restrictive operating parameters. They are included in the data sheet as electrical characteristics only. If lyvcs ‘ *WCS (oiml. the cycle 
IS an early write cycle and the data out pin will remain open circuit (high impedance) > tRWD ^nriin), the cycle is a reod wnte cycle and the data out will contain data 
read from the selected cell; if neither of the 3bo^^ sets of conditions is satisfied the condition of the data out (at access time) is indeterminate. 

© 1C MASTER 1984 



4075 


NEC Electronics 

















































































NEC Electronics 


SEC 

NECBectronics 




PD416-2/-3/-5 


BLOCK 

DIAGRAM 



Storage Temperature . -55*^0 to +150®C 

All Output Voltages (J) -0.5 to +20 Volts 

All I nput Voltages 0 -0.5 to +20 Volts 

Supply Voltages VqD/ VcC. ^ss 0 -0-5 to +20 Volts 

Supply Voltages VdD' V cc 0 -1.0 to +15 Volts 

Short Circuit Output Current 50 mA 

Power Dissipation 1 Watt 

Notes: 0 Relative to Vbb 
( 2) Relative to Vss 
Ta = 25°C 


RATINGS^ 



’COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 


Ta = 0®C to 70'’C, VpD = +12V ± 10%, Vbb = -5V ± 10%, Vcc = +5V ± 10%, 
VSS = 0V 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Input Capacitance 
(Aq-Ab). D|n 

cn 


4 

5 

pP 


Input Capacitance 
RAS, CAS, WRITE 

Cl2 


8 

10 

pF 


Output Capacitance 

(Dout) 

Co 


5 

7 

pF 



CAPACITANCE 
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DESCRIPTION 


FEATURES 


PIN CONFIGURATION 


mPD41 64-1 2 /- 1 5/-20 
65,536 X 1 -BIT DYK AMIC 
RANDOM ACCESS MEMORY 


The NEC /LrPD4 164 is a 65,536 words by 1 bit Dynamic N-Channel MOS RAM designed 
to operate from a single +5V power supply. The negative -voltage substrate bias is 
internally generated — its operation is both automatic and transparent. 


TheyuPD4164 utilizes a three-poly N-channel silicon gate process which provides high 
storage cell density, high performance and high reliability. 

The ^(PD4164 uses a single transistor dynamic storage cell and advanced dynamic 
circuitry throughout, including the 512 sense arhplifiers, which assures that power 
dissipation is minimized. Refresh characteristics have been chosen to maximize yield 
(low cost to user) while maintaining compatibility between Dynamic RAM generations. 

The )uPD4164 three-state output is controlled by CAS, independent of RAS. After a 
valid read or read-modify -write cycle, data is held on the output by h olding CAS low. 
The data out pin is returned to the high impedanc e stat e by returning CAS to a high 
state. The juPD4164 hidden refresh featur e allow s CAS to be held low to maintain 
output data while RAS is used to execute RAS only refresh cycles. 

Refreshing is accomplished by performing RAS only refresh cycles, hidden refresh 
cycles, or normal read or write cycles on the 128 address combinations of Aq through 
A6 during a 2 ms period. 

Multiplexed address inputs permit the juPD4164 to be packaged in the standard 16 
pin dual-in-line package. The 16 pin package provides the highest system bit densities 
and is compatible with widely available automated handling equipment. 

• High Memory Density 

• Multiplexed Address Inputs 

• Single -i-5V Supply 

• On Chip Substrate Bias Generator 

• Access Time: /tPD41 64-20 — 200 ns 

JUPD4164-15 - 150 ns 
AiPD4 1 64-12 - 120 ns 

• Read, Write Cycle Time: juPD41 64-20 — 335 ns 

/iPD4164-15 -270 ns 
AfPD41 64-1 2 -260 ns 

• Low Power Dissipation: 250 mW (Active); 28 mW (Standby) 

• Non- Latched Output is Three-State, TTL Compatible 

• Read, Write, Read-Write; Read-Modify-Write, RAS Only Refresh, and Page Mode 
Capability 

• All Inputs TTL Compatible, and Low Input Capacitance 

• 128 Refresh Cycles (Aq-As Pins for Refresh Address) 

• CAS Controlled Output Allows Hidden Refresh 

• Available in Both Ceramic and Plastic 16 Pin Packages 

NC 
Dim 

Aq 
A2 

Ai 

Vcc 


Rev/2 



PIN NAMES 


A0-A7 

Address Inputs 

RAS 

Row Address Strobe 

CAS 

Column Address Strobe 

We 

Write Enable 

D|N 

Data Input 

Dqut 

Data Output 

Vcc 

Power Supply (-F5V) 

Vss 

Ground 

NC 

No Connection 
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NEC Electronics 


Operating Temperature 

Storage Temperature (Ceramic Package) . 

(Plastic Package) . . 
Supply Voltages On Any Pin Except Vcc 

Supply Voltage V^q 

Short Circuit Output Current 

Power Dissipation 

Note: 0 Relative to Vss 
Ta = 25° C 


.... 0°C to +70°C 
. -55°Cto+150°C 
. -55°Cto+125°C 
. - 1 to +7 Volts 0 
-0.5 to +7 Volts 0 

50 mA 

. 1 Watt 


*COMMENT; Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 



Ta = 0° to 70° C 0 ; Vcc = +5V ± 10%; Vss = OV 


PARAMETER 

SYMBOL 

LIMITS 1 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

All Voltages 
Referenced 
to Vss 

Vss 

0 

0 

0 

V 

High Level Input Voltage. 
(R^, CAS, WE) 

V|HC 

2.4 


5.5 

V 

High Level Input Voltage, 

All Inputs Except RAS, 

CAS, WE 

V|H 

2.4 


5.5 

V 

Low Level Input Voltage, 

All Inputs 

V|L 

-2.0 


0.8 

V 

Operating Current 

Average Power Supply 
Operating Current 

•cci 

yPD41 64-20 



45 

mA 

(D 

MPD4164-15 



50 

RAS, uAS v/V'Ciiiia, 
tRC 'RC ) 

MPD4164-12 



55 

Standby Current 

Power'Supply Standby 

Current (RAS * V|hc* 

□out ~ Hi-Impedance) 

'CC2 



5.0 

mA 


Refresh Current 

Average Power Supply 
Current, 

Refresh Mode; 

RAS Cycling, CAS = Vj^Cr 
^RC = *RC ) 

'CCS 

>iPD41 64-20 



35 

mA 

(D 

MPD4164-15 



40 

MPD4164-12 



45 

Page Mode Current 

Average Power Supply 
Current, 

Page Mode Operation 

RAS = V|l; CAS Cycling 
tpc = tpc (Min.) 

<CC4 

;iPD4 164-20 



35 

mA 

(D 

MPD4164-15 



40 

A1PD4164-12 



45 

Input Leakage Current 

Any Input 

V|N ® 0 to +5.5 Volts, 

All Other Pins Not 

Under Test = OV 

•l(L) 

-10 


10 

mA 


Output Leakage Current 
□out is Disabled, 

Vq(jy = 0 to +5.5 Volts 

'O(L) 

-10 


10 

pA 


Output Levels 

High Level Output 

Voltage HouT “ ^ mA) 

Low Level Output 

Voltage IIquT “ ^-2 mA) 

Vqh 

2.4 


Vcc 

V 


VOL 

0 


0.4 

V 



Notes: 0 Tg is specified here for operation at frequencies to tRC > ^RC (min). Operation at 
higher cycle rates with reduced ambient temperatures and high power dissipation is 
permissible, however, provided AC operating parameters are met. 

(2) Icci . Ices ICCA depend on output loading and cycle rates. Specified rates are 
obtained with the output open. 


ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 


4078 


® IC MASTER 1984 



SEC 

NEC Electronics 

AC CHARACTERISTICS 


mPD41 64-1 2/-1 5A20 


T,-0*to+70*C®;Vcc-+5V*10%;Vss-0V (3) 0 




LIMITS 





MPO4164-20 

UP04164-1S 

pPD4164-12 


TEST 

PARAMETER 

SYMBOL 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

UNIT 

CONDITIONS 

Random Raad or Write 

Cycle Time 

*RC 

330 


260 


230 


ns 


Read Write Cycle Time 

*RWC 

345 


280 


255 


ns 

© 

Page Mode Cycle Time 

tPC 

190 


145 


130 


ns 


Access Time from RAS 

fRAC 


200 


150 


120 

ns 

© ® 

Access Time from Ca5 

*CAC 


100 


75 


60 

ns 

© © 

Output Buffer T urn-Of f 

Delay 

‘OFF 

0 

so 

0 

40 

0 

35 

ns 

© 

Transition Time (Rite end 

Fain 

tT 

3 

50 

3 

50 

3 

35 

ns 

® 

RAS Precharge Time 

‘RP 



100 


90 


ns 


RA§ Pulse Width 

'RAS 

200 

10.000 

150 

10,000 

120 

10.000 

ns 


RAS Hold Time 

'RSH 

100 


76 


60 


ns 


CfS Pulse Width 

'CAS 

10O 

10,000 

75 

10,000 

60 

10,000 

ns 


CaS Hold Time 

'eSH 

200 


150 


120 


ns 


RAS to (^aS Deley Time 

'RCD 

30 

100 

25 

75 

25 

60 

ns 


CAS to RAS Precharge Time 

'CRP 

0 


0 


0 


ns 


CAS Precharge Time 

'CPN 

30 


25 


25 


ns 


CAS Precharge Time (For 

Page Mode Cycle Only 1 

'CP 

80 


60 


60 


nt 


RAS Precharge CAS Hold 

Time 

»RPC 

0 


0 


0 


ns 


Row Address Set-Up Time 

'ASR 

0 


0 


0 


ns 


Row Address Hold Time 

'RAH 

20 


15 


15 


ns 


Column Address Set-Up 

Time 

'ASC 

0 


0 


0 


ns 


Column Address Hold Time 

»CAH 

30 


25 


20 


ns 


Column Address Hold Time 
Referenced to RAS 

*AR 

130 


100 


80 


ns 


Read Command Set-Up 

Time 

'RCS 

0 


0 


0 


ns 


Read Command Hold Time 
Referenced to RAS 

'RRH 

25 


20 


20 


ns 


Read Command Hold Time 

'RCH 

0 


0 


0 


ns 


Write Command Hold Time 

'WCH 

55 


45 


35 


ns 


Write Command Hold Time 
Referenced to RAS 

'WCR 

120 


95 


95 


ns 


Write Command Pulse Width 

'WP 

55 


45 


35 


ns 


Write Command to RAS 

Lead Time 

'RWL 

55 


45 


40 


ns 


Write Command to CAS 

Lead Time 

'CWL 

55 


45 


40 


ns 


Data-In Set-Up Time 

*DS 

0 


0 


0 


ns 

© 

Data-In Hold Time 

'DH 

55 


45 


35 


n$ 

© 

Data-In Hold Time 

Referenced to RAS 

'DHR 

155 


120 


95 


ns 


Refresh Period 

'REF 


2 


2 


2 

ms 


WRITE Command Set-Up 

Time 

'wes 

10 


-10 


-10 


ns 


C^ to WRITE Delay 

'CWD 

55 


45 


40 


ns 

© 

RAS to WRITE Delay 

'RWD 

130 


120 



100 


ns 



Notes: ® Tg is specified here for operetion at frequencies to tRC ^ *RC I"'''')- Operetion at higher cycle rates with reduced 

ambient temperatures and higher power dissipation is permiuible, however, provided AC operating perameters are mat. 

(3) An initial pause of 1CX> ps is required after power-up followed by any 8 rASi cycles before proper device operetion is 
achieved. 

@ AC measurements essume tr • 6 ns. 

® ^IHC (htin! or (min) end (mee) are ■eferanca levels for measuring timing of input signals. Also, transition 
times ere measured between V|hCO' and V|^. 

(f) The specifications for tRc (min) and tRyyr (min) are used only to indicate cycle times at which proper operation over 
the full temperature range IO°C < Tg < 7CrC) is BSsutad. 

(§) Aisumes that tRcS ^ <RCD (max). If tRCS '♦ giaater than the maximum recommended value shown in this table, 
f RAC **'11 increase by the amount that tpcD exceeds the values shown. 

@ Assumes that tRcO * <BCD (max). 

@ Measured with a load equivalant to 2 TTL loads and 100 pF. 

® 10FF (max) defines the time at whidi the output achieves the open circuit cotxiition and is not referenced to output 
volt^ levels. 

@ Operation within the tRCO (max) limit ensures that Iraq (max) can be met, tRco (max) is specified as a reference 
point only, if tRCO " greater than the specified tR^D (max) limit, then access time is controllad exclusively by tCAC- 

O These parameters are referenced to CAS leading edge In early write cycles and to WRIT^ leading edga in delayed write 
or read-modify-write cydas. 

@ TWeS- teWO and tRyyo ■(* restrictive operating parameters in taad-writa aid raad-rTtodify-writa cydat only. If tyycS ^ 
tyycs (min), the cycle is an early write cycle and the data output will ramaln open circuit throughout the entire cyde. 
IT ICWO * tcvyQ (min) and tRwD > tRyyo (min), the cycle Is a raad-rrvrite and the data output wHI contain data raad 
fpOT the selected cell. If neither of the above conditions are met the condition of the data out (at access time and until 
CAS goes back to Vir) is inrjetarminaia. 

Q Either Irrr or tRCH "'■‘st be satisfied for a read cyde. 
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juPD2147A 
HIGH-SPEED 4096 x 1-BIT 
STATIC RAM 


Description 

The |xPD2147A is a 4096-bit static Random Access Memory 
organized as 4096 words by tbit, using a scaled MOS tech- 
nology. It uses a uniquely innovative design approach which 
provides the ease-of-use features associated with non- 
clocked static memories and the reduced standby power dis- 
sipation associated with clocked static memories. To the user 
this means low standby power dissipation without the need for 
clocks, address setup and hold times, nor reduced data rates 
due to cycle times that are longer than access times. 

CS cgritrols the power-down feature. In less than a cycle time 
after CS goes high — deselecting the M-PD2147A — the part 
automatically reduces its power requirements and remains in 
this low power standby mode as long as CS remains high. 

This device feature results in system power savings as great 
as 85% in larger systems, where the majority of devices are 
deselected. 

The fxPD2147A is placed in an 18-pin cerdip package config- 
ured with the industry standard 2147 pinout. It is directly TTL 
compatible in all respects; input, output, and a single + 5V 
supply. The data is read out nondestructively and has the 
same polarity as the input data. A data input and a separate 
three-state output are used. 

Features 

□ Pinout, Function, and Power Compatible to Industry 
Standard 2147 

□ Scaled MOS Technology 

□ Completely Static Memory — No Clock or Timing 
Strobe Required 

□ Equal Access and Cycle Times 

□ Single + 5V Supply 

□ Direct Performance Upgrade for 2147 

□ Automatic Power-Down 

□ High Density 18-Pin Package 

□ Directly TTL Compatible — All Input and Output 

□ Separate Data Input and Output 

□ Three-State Output 





Max 

Supply Current 



Access Time 

Active 

Standby 

(XPD2147A-25 

25 ns 

160 mA 

20 mA 

^lPD2147A-35 

35 ns 

160 mA 

20 mA 

|jiPD2147A-45 

45 ns 

160 mA 

20 mA 

Truth Table 

CS 

WE 

Mode 

Output 

Power 

H 

X 

Not Selected 

HighZ 

Standby 

L 

L 

Write 

HighZ 

Active 

L 

H 

Read 

□out 

Active 


Pin Configuration 



Pin Identification 



Pin 


Function 

No. 


Symbol 

1-6, 17-12 


Ao-Ai, 

Address Inputs 

7 


Dour 

DataOutput 

8 


WE 

Write Enable 

9 


GND 

Ground 

10 


CS 

Chip Select 

11 


Dm 

Data Input 

18 


< 

o 

o 

Power( + 5V) 


Block Diagram 
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Absolute Maximum Ratings* 


T, = 2S°C 

Operating Temperature 

-10°Cto +85°C 

Storage Temperature 

-65”Cto +150X 

Voltage on Any Pin 

-3.5Vto+7Va: 

DC Output Current 

20mA 

Power Dissipation 

1.2 W 


Note: ' with respect to groiipd 


‘COMMENT; Exposing the device to stresses above those 
listed in Absolute Maximum Ratings could cause permanent 
damage. The device is not meant to be operated under con- 
ditions outside the limits described in the operational sections 
of this specification. Exposure to absolute maximum rating 
conditions for extended periods may affect device reliability. 


DC and Operating Characteristics 


Ta = 0“Cto +70X; Vcc 

= +5V ± 

1O%0 





Limits 


Test 

Parameter 

Symbol 

Min Typ ? 

Max 

Unit 

Conditions 

Input Load 

Current (All 

Input Pins) 

111 

0.01 

10 

pA 

Vcc = Ma*' V|N = GND to 
Vcc 

Output Leakage 
Current 

ko 

0.01 

10 

uA 

CS = V,H. Vcc = Wa*' 

Vqut “ GNDtoVQQ 

Operating Current 

•cc 

120 

150 

160 

mA 

mA 

T, = 25°C Vcc = “ax, 
CS = V,c. 

T, = O'C Output Open 

Standby Current 

*SB 

12 

20 

mA 

Vcc = “ax, 

CS = V,„ 

Peak Power-On 
Current 

Ipo ^ 

25 

50 

mA 

Vpc = GNO to Vcc = Min, 
CS = Lower to Vpc or 

V,H Min 

Input Low 

Voltage 

V,L 

- 3.0 

0.8 

V 


Input High 

Voltage 

V,H 

2.0 

6.0 

V 


Output Low 

Voltage 

VoL 


0.4 

V 

loL = 8 ttiA 

Output High 

Voltage 

X ' 

o 

> 

2.4 


V 

•oh = - 4.0 mA 

Output Short 

Circuit Current 

*os 


±130 

mA 

Vqut ~ GND to V^c 


Notes: i The operating ambient temperature range is guaranteed with transverse air flow 
exceeding 400 linear feet per minute 

S Typical limits are Vqq 5V. T, '25 C. and specified loading 

,3 A pull-up resistor to Vqc on the CS input is required to keep the device deselected, 
otherwise, power-on current approaches Icc active 


AC Test Conditions 


input Pulse Levels 



GND to 3.0V 

Input Rise and Fall Times 


5ns 

Input Timing Reference Levels 


1.5 V 

Output Timing Reference Levels 


1.5V 

Output Load 



See Figure 1 

Capacitance 

T. = 2SX;f = I.OMHi® 



Limits 


Parameter 

Symbol Min 

Typ Max Unit 

Conditions 

Input Capacitance 

C|N 

5 pF 

< 

Z 

II 

o 

< 

Output Capacitance 

Cqut 

6 pF 

VouT = OV 


Note: 1 . This parameter Is sampled and not 100% tested. 


Figure 1 — Output Load 


Vcc 



SlOil 


30pF 

(Including 
Scope and 

Jig) 


Figure 2 — Output Load for tnz, ttz. W. tow Vcc 
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juPD2147A 


AC Characteristics 

Read Cycle 

Ta = 0°Cto +70°C; Vcc = +Sy ±10%, unless otherwise 
noted. 






UmUa 







pra2147A-2S |jLn2147A-3S 4^121474-45 


T«st 

ParanMt«r 

Symbol Min 

Max 

Min 

Max 

Min 

Max 

UnH 

Conditiena 

Read Cycle Time 


25 


35 


45 


ns 


Address 

Access Time 



25 


35 


45 

ns 


Chip Select 

Access Time 

•acs 


25 


35 


45 

ns 


Output Hold From 
Address Change 

*OM 

5 


5 


5 


ns 


Chip Select to 
Output in Low Z 

Ilz? 

5 


5 


5 


ns 


Chip Deselection to 
Output in High Z 

tmi 

0 

20 

0 

30 

0 

30 

ns 


Chip Selection to 
Povmr-Up Time 

tpu 

0 


0 


0 


ns 


Chip Selection to 
Power-Down Time 

Vo 


20 


20 


20 

ns 



Write Cycle 





UmHa 







4ra2147A-25 4^21474-35 

4ra21474^5 



Paramotar 

Symbol Min 

Max Min 

Max 

Min 

Max 

Unit 

Conditions 

WHte Cycle Time® 

•wc 

25 

35 


45 


ns 


Chip Selection to 

End of Write 

*cw 

25 

35 


45 


ns 


Address Valid to 

End of Write 

*AW 

25 

35 


45 


ns 


Address Setup Time 

*AS 

0 

0 


0 


ns 


Write Pulse Width 

•wp 

20 

20 


25 


ns 


Write Recovery Time 

*WR 

0 

0 


0 


ns 


Data Valid to 

End of Write 

w 

20 

20 


25 


ns 


Data Hold Time 

tpH 

10 

10 


10 


ns 


Write Enabled to 
Output in High Z 

twz 

0 

15 0 

20 

0 

25 

ns 


Output Active From 
End of Write 

km 

0 

0 


0 


ns 



Timing Waveforms 

Bead Cycle No. 1 ®® Write Cycle No. 1 (WE Controlled) ® 



r* tffC 

1 


Address ^ 

^ ^ ^ ^ ^ ^ 3 



^ tj^^ 

r* ioH p"! 

1 


Data Out Previous Data Valid j 

tro 

t Data Valid 


ftead Qfcle No. 2 ®@ 




Data Out ' High Impedanca 


icm 


— — ■J__H|gh 
■ ^ Impedar 


Impedance 


Vcc 

Supply 
Current 



Ipo—^ 


} 

F50% 

50% 

5 


Notes: 

1 All Read Cycle timings are referenced from the last valid address to the first transitioning 
address. 

? At any given temperature and voltage conditioo. t^^ max is less than min. both for a given 
device and from device to device 

Transition is measured • 200mV from steady state voltage with speafied loadirrg in Figure 2 
>4 Transition is measured at Vqi ■ 200mV and 200mV with specified loading in Figure 2. 
.5 WE is high for Read Cycles. _ 

^6 Device IS continuously selected. CS 

Addresses valid prior to or coincident with CS transition low. 
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WHte Cycle No. 2 (CS Controlled)® 



Motoo; 

' If CS goes high simultaneously with WE high, the output remains in a high impedance state. 

7 All Whte Cycle timings are referenced from the last valid address to the first transitioning address 

3 Transition is measured at ■ 200mV and Vqh 200m\/ with specified loading m Figure 2 

4 Transi tion is measured • 200mV from steady state voltage with specified loading m Figure 2 

5 CS or WE must be high during address transitions. 


© 1C MASTER 1984 







NEC 

NEC Electronics 


DESCRIPTION 


FEATURES 


mPD2149/-1/-2 
4096 (1 024 X 4) BIT STATIC RAM 


4096 (1024x4) BIT STATIC RAM 

The /l(PD 2149 is a 4096-bit static Random Access Memory organized as 1024 words 
by 4-bits. Using a scaled NMOS technology, it incorporates an innovative design 
approach which provides the ease-of-use features associated with non-clocked static 
memories. 

The /iPD2149 is encapsulated in an 18-pin ceramic package configured with the 
industry standard pinout. It is directly TTL compatible in all respects: inputs, out- 
puts, and a single +5V supply. The data is read out non-destructively and has the 
same polarity as the input data. 

• Completely Static Memory — No Clock or Timing Strobe Required 

• Equal Access and Cycle Times, Faster Chip Select Access 

• Single -i-5V Supply 

• High Density 18-Pin Package 

' • Directly TTL Compatible — All Inputs and Outputs 

• Common Input and Output 

• Three-State Output 

• Access Time: 35-55 ns MAX (From Address) 

15-25 ns MAX (From Chip Select) 

• Power Dissipation: ISOrriAMAX 



PIN NAMES 


Ao-Ag 

Address Inputs 

WE 

Write Enable 

CS 

Chip Select 

I/O1-I/O4 

Data Input/Output 

Vcc 

Power (-E5V) 

GND 

Ground 


TRUTH TABLE 


CS 

WE 

MODE 

I/O 

H 

X 

Not Selected 

High Z 

L 

L 

Write 

D|N 

L 

H 

Read 

dout 
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NEC MPD2149/-1/-2 

NEC Electronics block diagram 



-10°Cto+85°C ABSOLUTE MAXIMUM 
-65°Cto+150°C RATINGS* 

1.5Vto+7V © 

20 mA 

1.2W 


Ta = 25°C 

‘COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 


Operating Temperature 

Storage Temperature 

Voltage on Any Pin 

DC Output Current 

Power Dissipation 

Note; © with respect to ground 



Ta = 0°Ctojt^°C; Vcc = +5V ± 10%, unless otherwise noted. QQ CHARACTERISTICS 


PARAMETER 

SYMBOL 

MIN 

MAX 

UNIT 

TEST CONDITIONS 

Input Leakage Current 

ILI 


+10 

mA 

V|M = GND to Vcc 

Ouput Leakage Current 

•lo 


+50 

mA 

CS = V|H 

VOUT “ GND to 4.5V 

Power Supply Current 

•cc 


180 

MA 

V|N = Vcc- '/G ^ op®" 

Input Low Voltage 

V|L 


0.8 

V 


Input High Voltage 

V|H 

2.1 

vcc 

V 


Output Low Voltage 

VOL 


0.4 

V 

SOL = 8 MA 

Output High Voltage 

VOH 

2.4 


V 

•OH ~ I^A 

Output Short Circuit 
Current 

•os 


±200 

MA 

VoUT GND to Vcc 


Note: The operating temperature range is guaranteed with transverse air flow exceed- 
ing 400 feet per minute. 
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CAPACITANCE Tg = 25 °C;f = i.o MHz 0 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST CONDITIONS 

MIN 

TYP 

MAX 

Input Capacitance 

C|N 

1 


5 

PF 

< 

z 

II 

o 

< 

Output Capacitance 

COUT 



7 

PF 

VOUT = OV 


Note: 0 This parameter is sampled and not 100% tested. 


Note: 0 This parameter is sampled and not 100% tested. 

AC TEST CONDITIONS Input Pulse Levels . Gnd to 3.0V 

Input Rise and Fall Times 5 ns 

Input and Output Timing Reference Levels . T.5V 

Output Load See Figure 1 

AC CHARACTERISTICS Ta = 0°c to +70°C; Vcc = +5V ± 10%, unless otherwise noted. 

READ CYCLE 0 


Dqut 


vcc 

I 480SZ 

TI_ 30 pR 
~i~ (INCLUDING 
—I SCOPE AND 
1 J'G) 


Figure 1 
+5V 



PARAMETER 

SYMBOL 

2149-2 

2149-1 

2149 

UNIT 

TEST 

CONDITIONS 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

Read Cycle Time 

TrC 

35 


45 


55 


ns 


Access Time 

Ta 


35 


45 


55 

ns 


Chip Selection 
to Output Valid 

TCO 


15 


20 


25 

ns 


Chip Selection 
to Output Active 

Tex 

5 


5 


5 


ns 


Output 3-State 
From Deselection 

totd 


10 


15 


20 

ns 

(D 

Output Hold From 
Address Change 

Tqh 

5 


5 


5 


ns 



Notes: (T) WE is high for read cycle. 

(2) Transition is measured -500 MV from steady state with load of Figure 2. This parameter 
is sampled and not 100% tested. 


PARAMETER 

SYMBOL 

MPD2149-2 

MPD2149-1 

MPD2149 

UNIT 

TEST 

CONDITIONS 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

Write Cycle Time 

twe 

35 


45 


55 


ns 


Chip Selection to 
End of Write 

tew 

30 


40 


50 


ns 


Address Valid to 
End of Write 

tAW 

30 


40 


50 


ns 


Address Setup 
Time 

tAS 

0 


0 


0 


ns 


Write Pulse 

Width 

twp 

30 


35 


40 


ns 


Write Recovery 
Time 

tWR 

5 


5 


5 


ns 


Data Valid to 

End of Write 

tow 

20 


20 


20 


ns 


Data Hold Time . 

tDH 

5 


5 


5 


ns 


Write Enabled to 
Output in High Z 

twz 

0 

10 

0 

15 

0 

20 

ns 

© 

Output Active 
from End of 

Write 

tow 

0 


0 


0 




ns 

© 


AC CHARACTERISTICS 
WRITE CYCLE 


+5V 


dout 



Notes: 0 WE or CS must be high during all address transitions. 

0 Transition is measured +500 MV from steady state with load of Figure 3. This param- 
eter is sampled and not 100% tested. 
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aiPD2167-2/-3 
16,384 X 1-BIT STATIC RAM 


Description 

The /xPD2167 is a 16,384-word by 1-bit static MOS RAM. 
Using a scaled-NMOS technology, its design provides the 
easy-to-use features associated with non-clocked static 
memories. 

The iLtPD2167 has a three-state output and offers a 
standby mode that features an 83% savings in power con- 
sumption. The /xPD2167 requires a single +5 volt supply 
and is fully TTL-compatible. It features equal access and 
cycle times and, because of its fully static operation, it 
requires no external clocks or timing strobes. It is pack- 
aged in a standard 20-pin, 300 mil DIR 

Features 

□ 16384 X 1 organization 

□ Fully static memory — no clock or timing 
strobe required 

□ Equal access and cycle times 

□ Single + 5v supply 

□ Automatic power-down 

□ Standard 20-pin DIR 300 mil 

□ All inputs and output directly TTL-compatible 

□ Separate data input and output 

□ Three-state output 

□ Power dissipation: 180 m A max (active) 

30 mA max (standby) 

Access time R/W Cycle time 

ju,PD2167-3 55ns 55ns 

aPD2l67-2 70ns 70ns 

Pin Configuration 




Pin Names 


Afl-As 

Address Inputs 


Write Enable 

cs 

Chip Select 

Din 

Data Input 

Dqut 

Data Output 

Vcc 

Power ( + 5v) 

Vss 

Ground 


Truth Table 


CS 

WE 

Mode 

Output 

Power 

H 

X 

not selected 

HighZ 

Standby 

L 

L 

write 

HighZ 

Active 

L 

H 

read 

Dqut 

Active 



Absolute Maximum Ratings* 


Ta=25°C 

Temperature under bias 

-10“Cto+85"C 

Storage temperature 

-65*C to +150“C 

Voltage on any pin with respect to ground 

-3.5vto +7v 

D.C. output current 

20mA 

Power dissipation 

1.2w 


* Comment: Exposing the device to stresses above those 
listed in Absolute Maximum Ratings could cause perma- 
nent damage. The device is not meant to be operated 
under conditions outside the limits described in the opera- 
tional sections of this specification. Exposure to absolute 
maximum rating conditions for extended periods may 
affect device reliability. 

Capacitance 

Ta=25°C, 1=1.0 MHx 


Parameter 

Symbol 

Max. 

Unit 

Conditions 

input Capacitance 

CiN 

5 

pF 

> 

o 

II 

z 

=*'1 

Output Capacitance 

CouT 

6 

PF 

Vour = OV 


This parameter is sampled and not 100% tested. 
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DC Characteristics 

Ta =0°C to +70°C, Vcc = +5v ± 10% 


Parameter Sym 

Min 

Typ 

Max 

Unit 

Test 

Conditions 

Input load 

current 

ail input pips 

II, 



10 

mA 

Vcc = max, 
V„,=GNQtoVcc 

Output 

leakage 

current 

Ilo 


0.1 

50 

mA 

Vcc = max, 

VouT = GNDtoVcc 

Operating 

current 

Ice 



170 

180 

mA 

mA 

T,= 25X 

T*=0”C 

^c=max, 

CS=V,c, 

output open 

Standby 

current 

IsB 



30 

mA 

y2c = mintomax, 

cs=v,„ 

Peak 

Power-On 

current 

Ipo® 


35 

70 

mA 

Vcc=GNDto 
_ Vcc min. 

CS= Lower of Vcc 
or V|H min. 

Input low 
voltage 

V,t 

-3.0 


0.8 

y 



liiput high 
voltage 

V,H 

2.0 


6.0 

V 



Output 
low voltage 

VoL 



0.4 

V 

loL=8mA 


Output high 
voltage 

VoH 

2.4 



V 

loH=-4mA 

Output short 
circuit current 

Iqsi 


-150 


mA 

Vout = GND 

Output short 
circuit current 

loS2 


150 


mA 

Vqut— V cc 



5V 



30pF 

(Including 
Scope and Jig) 


AC Characteristics 

Ta = 0°C to +70°C, Vcc = +5V ± 10% 


Parameter Symbol ix\ 

PD2167-3 /XPD2167-2 

Unit Notes 



min 

typ 

max min 

typ 

max 



Read Cycle 

Read cycle 
time 

Irc 

55 


70 



ns 


Address 
access time 

tAA 



55 


70 

ns 

© 

Chip select 
access time 

Iacs 



55 


70 

ns 

@ 

Output hold 
from address 
change 

toH 

5 


5 



ns 


Chip select 
to output in 
lowZ 

^LZ 

10 


10 



ns 


Chip deselect 
to output in 
highZ 


0 


40 0 


40 

ns 


Chip select 
to power up 
time 

tpu 

0 


0 



ns 


Chip deselect 
to power down 
time 

tpo 


30 


30 


ns 


Write Cycle 

Write cycle time 

fwc 

55 


70 



ns 


Chip select to 
end of write 

few 

45 


55 



ns 


Address valid to tAw 
end of write 

45 


55 



ns 


Address setup 
time 

Us 

0 


0 



ns 


Write pulse 

fwp 

35 


40 



ns 


Write recovery 
time 

fwR 

10 


15 



ns 


Data valid to 
end of write 

tow 

25 


30 



ns 


Data hold time 

foH 

10 


10 



ns 


Write enabled to twz 
output in high Z 

0 


30 0 


35 

ns 


Output active tow 
from end of write 

0 


0 



ns 



Figure 1 - Output Load 


V,, 



Figure 2 - Output Load for t^z, tu, tm, tow 


^tes: 

© CS valid prior to or coincident with addr^ transition 
© Address valid prior to or coincident with CS transition low 
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fJ-EC mPD4016-1/-2/-3 

NEC Bectronics 2048 x 8-BIT STATIC RAM 


Description 

The p,PD4016 is a 16384-bit static Random Access Mem- 
ory device organized as 2048 words by 8 bits. Using a 
scaled NMOS technology, its design provides the ease-of- 
use features associated with nonclocked static memories. 
The fjLPD4016 has a three-state output and offers a stand- 
by mode with an attendant 75% to 90% savings in power 
consumption. It features equal access and cycle times and 
provides an output enable function that eliminates the need 
for external bus buffers. The jjlPD 4016 is packaged in 600 
mil and 300 mil 24-pin dual-in-line packages and is plug- 
compatible with 2716 EPROMS. 

Features 

□ Scaled NMOS technology 

□ Completely static memory; no clock, no refresh 

□ Equal access and cycle times 

□ Single + 5V supply 

□ Automatic power-down 

□ All inputs and outputs directly TTL-compatible 

□ Common I/O capability 

□ OE eliminates need for external bus buffers 

□ Three-state outputs 

□ Plug-compatible with 2716 EPROMS 

□ Standby current 15mA standard, selectable to 5mA 

□ Avanabie in 600 mil andSOO mnW(Skinnydip) 



Access Tim* 

R/WCyct* 

l„ (max) 

mPD4016-1 

ZSOns 

250 ns 

60 mA 

/XPO4016-2 

200 ns 

200 ns 

60 mA 

mPD4016-3 

ISO ns 

150 ns 

60 mA 


Pin Configuration 

A, 

A, 

A, 

A. 

A, 

A, 

A, 

A, 

I/O, 

I/O, 

I/O, 

V„ 


Pin Identification 




Pin 

Function 


No. 

Symbol 


1-8,19, 22, 23 

A7*Aa, AlOt A«, At 

Address Inputs 


9-11,13-17 

l/Oi - l/Oi 

Data Input/Output 


12 

Vjs 

Ground 


18 

cs 

Chip Select 


20 

OE 

Output Enable 


21 

WE 

Write Enable 


24 

Vcc 

Power (+5V) 


LU 


I 


IVutli Table 


CS 

OE 

WE 

Mode 

I/O 

Power 

H 

X 

X 

Not Selected 

High-Z 

Standby 

L 

L 

H 

Read 

Dqut 

Active 

L 

H 

L 

Write 

Din 

Active 

L 

L 

L 

Write 

Din 

Active 


Block Diagram 



Absolute Maximum Ratings* 


T. = 25“C 

Temperature Under Bias 

-lOXto+SS^C 

Storage Temperature 

-65“Cto+150’‘C(4016D) 

-55“Cto+125‘‘C(4016C) 

Vottage on Any Pin with Respect to Ground 

-0.5Vto+7V 

DC Output Current 

20mA 

Power Dissipation 

1W 


•COMMENT : Exposing the device to stresses above those 
listed in Absolute Maximum Ratings could cause permanent 
damage. The device is not meant to be operated under 
conditions outside the limits described in the operational 
sections of this specification. Exposure to absolute max- 
imum rating conditions for extended periods may affect 
device reliability. 

Rev/3 " 



4088 ®iC MASTER 1984 





HEC mPD4016-1/-2/-3 

NEC Electronics 


\ 


i) 


Capacitance 

T. = 25°C; f = 1 MHz 


Parameter 

Symbol 

UmUa 

Min Typ Max 

UnH 

Teat Conditlona 

Input Capacitance 

C,„ 

5 

PF 

< 

Z 

II 

O 

< 

I/O CapacHanca 

c,/b 

7 

PF 

< 

11 

o 

< 


This paramater is sampled and not 100% tested. 


DC Characteristics 

Ta = OX to 70X, Vcc 5V ± 10% 


Limits 




Parameter 

Symbol Min Typ 

Max 

Unit 

Test Conditions 

Input Leakage Current 

lu 

10 

M-A 

VCC = Max. 

VIN = GNOtoVCC 

Output Leakage Current 

Ilo 

10 

(lA 

VCC = Max.CS = VIH 
VOUT = GNOtoVCC 

Operating Current 

Icc 

60 

mA 

VCC = Max. CS = VIL 
Outputs Open 

Standby Current ® 

ISB 

15 

mA 

VCC = Min. to Max. 

CS = VIH 

Input Low Voltage 

V,L -0.3 

0.8 

V 


Input High Voltage 

Vm 2.0 

6.0 

V 


Output Low Voltage 

^OL 

0.4 

V 

lOL = 4mA 

Output High Voltage 

VoH 2.4 


V 

lOH = 1mA 

Output Short Circuit 
Current 

los TBD 

TBD 

mA 

VOUT = GNOtoVCC 

Notes: ®5mA max available (contact regional office). 




AC Test Conditions 




Input Pulse Levels 




0.8V to 2.2V 

Input Rise and Fall Times 



10ns 

Input Timing Reference Levels 



1.5V 

Output Timing Reference Leveis 



1.5V 


+ 5V 



AC Characteristics 

Read Cycl* 

T. = ircto 70“C, Vcc = 5V ± 10% 






UmMs 







MPDdciea ftPeaois-a fiPDdois-i 


Test 

Parameter 

Symbol 

Min 

Max 

Min 

Max 

Min 

Max 

UnH Contf Hons 

Read Cycle Time 

*RC 

150 


200 


250 


ns 


Address Access 
Time 



150 


200 


250 

ns 


Chip Select 

Access Time 

Ucs 


150 


200 


250 

ns 

® 

Output Hold from 
Address Change 

toH 

10 


10 


10 


ns 


Chip Selection to 
Output in Low Z 


10 


10 


10 


ns 


Chip Deselection to 
Output in High Z 



50 


60 


80 

ns 

®® 

Output Enable to 
Output Valid 

toE 


70 


90 


110 

ns 


Output Enable to 
Output in Low Z 

toLZ 

10 


10 


10 


ns 

®® 

Output Disable to 
Output in High Z 

to«Z 


50 


60 


80 

ns 

@® 

Chip Selection to 
Power up Time 

tpy 

0 


0 


0 


ns 


Chip Deselection to 
Power down Time 

tpD 


70 


90 


110 

ns 

® 

Write Cycle 

T. = (y>Cto70“C,Vcc = 

5V: 

1 10% 










LimMs 







/XPD401S-3 AtPI>401S-2 /iPD4016-1 


Test 

Parameter 

Symbol 

Min 

Max 

Mill 

Max 

Min 

Max 

Unit 

Cenditions 

Vi/rite Cycle Time 

two 

150 


200 


250 


ns 


Chip Selection to 
End of Write 

teri 

120 


160 


200 


ns 


Address Valid to 

End of Write 

t>w 

90 


120 


150 


ns 


Address Setup Time 

^AS 

0 


0 


0 


ns 


write Pulse Width 

twp 

80 


100 


130 


ns 

® 

write Recovery Time 

twR 

10 


10 


10 


ns 


DaU Valid to 

End of Write 


50 


60 


80 


ns 


Data Hold Time 

toH 

0 


0 


0 


ns 


Write Enabled to 
Output in High-Z 

twz 


50 


60 


80 

ns 

® ® 

Output Active 
from End of Write 


10 


10 


10 


ns 

® ® 


Itotee: 

® All Read Cycle timings are referenced from the last valid address to the first transitioning 

address. 

® Address valid prior to or coincident with CS transition low. 

® Transition is measured ± 200mV from steady state voltage with specified load of Figure 1 . 

® This parameter is sampled and not 100% tested. 

® If CS and OE are both low before wrife enabled, tyyp = tyyz + W- 
® Transition is measured ± 200mV from steady state voltage with specified loading in Figure 2. 
® This parameter is sampled and not 100% tested. 
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mPD446/-1/-2/-3 
2048 X 8-BIT STATIC 
CMOS RAM 


DESCR IPTION The )nPD446 is a high speed, low power, 2048 word by 8 bit static CMOS RAM 
fabricated using an advanced silicon gate CMOS technology. A unique circuitry 
technique makes the /iPD446 a very low operating power device which requires 
no clock or refreshing to operate. Minimum standby power current is drawn by this 
device when C5 equals Vqc independently of the other input levels. 

Data retention is guaranteed at a power supply voltage as low as 2V, 

The /iPD446 is packaged in a standard 24-pin dual-in-line package and is plug-in 
compatible with 16K EPROMs. The p.PD446 is also available in the 24-pin mini-flat 
(SOP) package. 

FEATURES • Single +5V Supply 

• Fully Static Operation — No Clock or Refreshing required 

• TTL Compatible — All Inputs and Outputs 

• Common I/O Using Three-State Output 

• OE Eliminates Need for External Bus Buffers 

• Max Access/Min Cycle Times Down to 150 ns 

• Low power Dissipation, 18 mA Max Active/10 ^iA Max Standby/ 

10 juA Max Data Retention 

• Data Retention Voltage — 2V Min 

• Standard 24-Pin Plastic, DIP, and Mini-flat (SOP) Packages 

• Plug-in Compatible with 16K EPROMs 

• Operating Temperature Range 40°C to + 85°C 

• For operation at less than 4.5V power supply, contact the NEC Sales Office 


PIN CONFIGURATION 


A7C 

1 


24 

□vcc 

AeC 

2 


23 

□ As 

abC 

3 


22 

□ As 

MC 

4 


21 

□ vii 

A3C 

5 


20 

□5e 

A2C 

6 

liPD 

19 

□ AlO 

AlC 

7 

446 

18 


AoC 

8 


17 

□ l/08 

1/01 C 

9 


16 

□ l/07 

1/02 [I 

10 


15 

□ l/06 

I/03C 

11 


14 

□ l/05 

gndC 

12 


13 

□ 1/04 


TRUTH TABLE 


PIN NAMES 


Aq-Aio 

Address Inputs 

WE 

Write Enable 


Output Enable 

CS 

Chip Select 

1/01-1/08 

Data Input/Output 

Vcc 

Power {+5V) 

GND 

Ground 



OE 

WE 

MODE 

I/O 

ICC 


a 

B 

NOT SELECTED 

HZ 

STANDBY 

1 1 

H 


NOT SELECTED 

HZ 

ACTIVE 

■■ 

L 

H 

READ 

dout 

ACTIVE 

L 

X 

L 

WRITE 

D|N 

ACTIVE 


Rev/1 
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mPD446/-1/-2/-3 

BLOCK DIAGRAM 


A4- 
A 5 — 
A6 — 
A?- 
As- 
Ag — 

A10- 

1 / 01 - 


lADDRESSl 

BUFFER 


ROW 

DECODER 


CELL ARRAY 
128 ROWS 
128 COLUMNS 


INPUT 

DATA 

CONTROL 


SENSE SWITCH 


COLUMN 

DECODER 


OUTPUT 

DATA 

CONTROL 


ADDRESS 

BUFFER 


Aq At A2 A3 



Supply Voltage 7.0V 

Input or Output Voltage Supplied -0.3 to Vqc 0.3V 

Storage Temperature Range -55°Cto 125°C 

Operating Temperature Range -40°Cto+85°C 


ABSOLUTE MAXIMUM 
RATINGS* 


Ta = 25°C 


♦COMMENT: Stress above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 


Tg = -40° C to +85° C, Vcc = 5.0V ± 10% 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

CONDITIONS 

MIN 

TYP 

MAX 

Input High Voltage 

V|H 

2.2 


Vcc 

+0.3 

V 


Input Low Voltage 

^■l 

-0.3 


0.8 

V 


Input Leakage Current 

'L, 

-1.0 


1.0 

mA 

ViN = 0 "“Vcc 

I/O Leakage Current 

'i-O 

-1.0 


1.0 

mA 

Vcs = V|H 

VI/0 = 0 ~ Vcc 

Operating Supply Current 

'CCA^ 



0 ) 

mA 

Vcs = V|L l|/o = 0 
MIN TCYCLE 

<CCA 2 


5 

10 

mA 

VCS = V|L l |/0 = 0 
DC CURRENT 

ICCA 3 


30 

100 

mA 

Vcs = 0.2V l|/o = 0 
V|N = Vcc -0.2 

OR 0.2V 

Standby Current 

'CCs 



10 

mA 

Vcs = Vcc -0.2 

V|N = O-'-'Vcc 

Output High Voltage 

Vqh 

2.4 



V 

lOH - -0 rn A 

Output Low Voltage 

VOL 



0.4 

V 

Iql - 2.0 mA 


DC CHARACTERISTICS 


NOTE: 0 JLIPD446: 12 mA TYP, 18 mA MAX 
MPD446-1 : 18 mA TYP, 26 mA MAX 
/iPD446-2: 20 mA TYP, 30 mA MAX 
/XPD446-3: 25 mA TYP, 38 mA MAX 
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f^EC mPD446A1/-2/-3 

NECBectronics 

CAPACITANCE Ta=25°C, I.QMHz 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

MAX 

Input Capacitance 

C|N 


6 

pF 

V|N = 0V 

Input/Output Capacitance 

C|/0 


8 

PF 

> 

o 

II 

O 

> 


AC CHARACTERISTICS readcycle 


Vcc = 5.0V £ 10%, Tg =-40 'Cto +85 C 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

UPD446-3 

UPD446-2 

iuPD446 1 

uPD446 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

Read Cycle Time 

<RC 

150 


200 


250 


450 


ns 

Address Access Time 

tAA 


150 


200 


250 


450 

ns 

Chip Select Access Time 

*ACS 


150 


200 


250 


450 ■ 

ns 

Output Enable to Output Valid 

tOE 


75 


100 


120 


150 

ns 

Output Hold from Address Change 

tOH 

15 


15 


15 


15 


ns 

Chip Enable to Output in LZ 

*CLZ 

10 


10 


10 


10 


ns 

Output Enable to Output in LZ 

fOLZ 

5 


5 


5 


5 


ns 

Chip Disable to Output in HZ 

‘CHZ 


50 


60 


80 


100 

ns 

Output Disable to Output in HZ 

*OHZ 


50 


60 


80 


100 

ns 


WRITE CYCLE 

Vcc = 5.0V ' 10%, Tg = -40 c to +85 C 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

pPD446-3 

pPD446-2 

pPD446-1 

pPD446 


MAX 


MAX 

IIQUQIIIII 

MAX 


MAX 

Write Cycle Time 

*WC 

WSM 


200 


250 


450 


ns 

Chip Enable to End of Write 

tew 

120 








ns 

Address Valid to End of Write 

tAW 

120 


150 

IB 

Bi 


210 


ns 

Address Setup Time 

‘AS 



0 


0 


0 


ns 

Write Pulsewidth 

twp 

90 


ItM 

,■1 

B1 



Hi 

ns 

Write Recovery Time 

tWR 

0 


0 


0 


0 


ns 

Data Valid to End of Write 

tDW 

50 


60 


B 


B 


ns 

Data Hold Time 

‘DH 

0 


0 


0 


0 


ns 

Write Enable to Output in HZ 

‘WHZ 


50 


60 


80 


100 

ns 

Output Active from End of Write 

tow 

10 


10 


IB 


10 


ns 


LOW Vcc DATA jg = -40°c to + 85 °c 


PARAMETER 

SYMBOL 

TEST 

CONDITIONS 

BQI 

UNIT 

MIN 

TYP 

max 

VCC for Data Retention 

VCCDR 

V|N = 0~ VcCr 

vcs = Vcc 

2.0 

■ 

■ 

■ 

Data Retention Current 

•CCDR 

Vcc 3.0V, 

V|N = 0~ Vcc 
vcs=" Vcc 

■ 

0.01 

10 

tiA 

Chip Deselection to Data 
Retention Time 

^CDR 


■ 

■ 

■ 

ns 

Operation Recovery Time 

*R 


^RC 


l: 

ns 
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SEC 

NEC Electronics 


DESCRIPTION 


FEATURES 


PIN CONFIGURATION 


mPD449/-1 /-2/-3 
2048 X 8-BIT STATIC 
CMOS RAM 

2048 X 8-BIT STATIC CMOS RAM 


The |xPD449 is a high speed, low power, 2048 word by 8-bit static CMOS RAM fab- 
ricated using an advanced silicon gate CMOS technology. A unique circuitry tech- 
nique makes the |jlPD449 a very low operating power device which requires no 
clock or refreshing to operate. 


Since the device has two chip enable inputs, it is suited for battery backup applica- 
tions. Minimum standby power current is drawn by this device when CE1 or CE2 
equals Vcc independently of the other input levels. 

Data Retention is guaranteed at a power supply voltage as low as 2V. 

ThepPD449 is packaged in a standard 24-pin dual-in-line package and is plug-in com- 
patible with 16K EPROMs. The |xPD449 is also available in the 24-pin mini-flat (SOP) 
package. 


Single + 5V Supply 


. TT I 


Fully Static Operation — No Clock or Refreshing required 


Common Data Input and Output Using Three-State Output 

Two Chip Enable Inputs eliminates need for External Bus Buffers 

Max Access/Min Cycle Times Down to 150 ns 

Low Power Dissipation; 18 mA Max Active/10 juA Max Standby/ 

lOjuA Max Data Retention 

Data Retention Voltage — 2V Min 


Standard 24-Pin Plastic, DIP and Mini-flat (SOP) Packages 
Plug-in Compatible with 16K EPROMs 
Operating Temperature Range -40°C to -h85°C 

For operation at less than 4.5V power supply, contact the NEC Sales Office 



Ao-Aio 

Address Inputs 

WE 

Write Enable 

^1-CE2 

Chip Enable Inputs 

1/01-1/08 

Data Input/Output 

Vcc 

Power (+5V) 

GND 

Ground 


CE1 

CE2 

WE 

MODE 

I/O 

ICC 

x 

H 

x 

NOT SELECTED 

HZ 

STANDBY 

H 

X 

X 

NOT SELECTED 

HZ 

STANDBY 

L 

L 

L 

WRITE 

Din 

ACTIVE 

L 

L 

H 

READ 

dout 

ACTIVE 


Rev/1 
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MEMORY 


NEC 

NECBectronics 



Supply Voltage 7.0V 

Input or Output Voltage Supplied -0.3 to Vcc + 0.3V 

Storage Temperature Range -55°Cto125°C 

Operating Temperature Range -40°C to +85°C 

Ta = 25°C 

•COMMENT: Stress aTJove those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability. 


Vcc = 5V ± 10%, Ta -40° C to +85° 


PARAMETER 

SYMBOL 

LIMITS 

UNIT 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

Input High Voltage 

V|H 

2.2 


Vcc +0-3 

V 


Input Low Voltage 

V|L 

-0.3 


0.8 

V 


Input Leakage Current 

'Ll 

-1.0 


1.0 

>jA 

V|N = 0 ' Vcc 

I/O Leakage Current 

'lo 

1.0 


1.0 


Veil or 

VCE2 = V|H 
or VyvE = V|l 

V|/0 = 0 ' Vcc 

Operating Supply Current 

'CCAI 


© 

© 

mA 

Veil 

VCE2 = V,L 

'I/O = 0 

MIN TCYCLE 

•CCA2 


5 

10 

mA 

Veil arid 

VCE2 V|L 
'I/O = 0 

DC CURRENT 

'CCA3 


30 

10 

mA 

Veil aod 

VC-E2 = 0.2V 

V|N ' Vcc 0.2V 
or 0.2V 
'I/O = 0 

Standby Current 

•ccs 



10 

mA 

VCEI or Vcl2 = 
Vcc 0.2V 

V|KJ = 0 - Vcc 

Output High Voltage 

VOH 

2.4 



V 

'oh " -0 mA 

Output Low Voltage 

VOL 



0.4 

V 

Iql ' 2.0 mA 


NOTE: 0 mPD 449: 12 mA TYP, 18 mA MAX 
/iPD449-1 : 18 mA TYP, 26 mA MAX 
#iPD449-2: 20 mA TYP, 30 mA MAX 
;iPD449-3: 25 mA TYP, 38 mA MAX 


iPD449/-1 A2A3 

BLOCK DIAGRAM 


ABSOLUTE MAXIMUM 
RATINGS* 


DC CHARACTERISTICS 
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14 * 


PARAMETER 


Input Capacitance 


SYMBOL MIN MAX UNIT | CONDITIONS 


Input/Output Capacitance | Cj/o 


6 

PF 

8 

PF 


V|N = OV 


p*" I V|/0 = 


SYMBOL 


Read Cycle Time | tRc 


Access Time i t/^ 


Chip Enable (CE1) to Output Valid ( tpQI 


Chip Enable (CE2) to Output Valid | tC02 


Output Hold from Address Change | tQH 


Chip Enable (CE1) to Output in LZ | t|_2i 


Chip Enable (CE2) to Output in LZ ) ^\_Z2 


Chip Enable (CE1 ) to Output in HZ | t|-izi 


Chip Enable (CE2) to Output in HZ | tHZ2 


MPD449-1 


MAX 


in 


mPD 449 

MAX UNIT 


SYMBOL 


Write Cycle Time | tyyp 


Chip Enable (CE1) to End of Write | t^yy) 


Chip Enable (CE2t to End of Write | tQyy2 


Address Setup Time | t/^yy 


Write Pulsewidth I tyyp 


Write Recovery Time | tyyp 


Write Enable to Output in HZ | tyyz 


Output Active from End of Write ] tQW 


Data Valid to End of Write 1 t^yy 


Data Hold Time I t^p 


I QQI IQSI IQQi CSIBIBI BEEIESnESEES I 


150 


iSHII 

250 


450 

120 


150 

180 


210 

120 


150 

180 


210 

0 


0 



0 


0 

90 



150 


180 


PARAMETER 


Data Retention Current 


I TEST f 

SYMBOL CONDITIONS IVHN j TYP MAX UNIT 


I = 0 ~ Vcc, 

VCCDR VcEl or 

I VcE2 = Vcc 


Vcc = 3.0V, 
V|N = 0rVcc 
CCDR Veil 

VCE2 = Vcc 


Chip Disable to Data Retention Time tcDR 


Operation Recovery Time 


0.01 10 






MEMORY 
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mPD2308A 
NMOS READ ONLY MEMORY 
1,024 WORDS, 8 BITS/ WORD 


GENERAL DESCRIPTION: 


FEATURES: 

• Two Fast Access Times: 

— 450nsec 

— 350nsec 

• Ail Inputs TTL Compatible 

• All Outputs Drive 2 TTL Load Directly 

• Single +5 Volt Supply with ± 10% Tolerance 

• Three-State Outputs for Direct Bus Compatibility 

• Pin Compatible to 2708 EPROM 

• Fully Static Operation 

• Ail Inputs Protected Against Static Charge 

• 100% Burned-In 

ORDERING INFORMATION 


The /iPD2308A is a 8,192 bit Read Only Memory, utilizing 
MOS N-Channel silicon gate technology. The device is 
completely static in operation and is organized as 1024 
words by 8 bits and operates from a single +5 volt power 
supply. All inputs and outputs are fully TTL compatible. It 
has two programmable chip selects, and Pins 21 and 19 
have no connection (NC) to allow full plug-in compati- 
bility with 2708 EPROMs. Programming of the device is 
done through a custom mask during fabrication. 


PIN CONFIGURATION (TOP VIEW) 


PART NUMBER 
INDUSTRIAL 

ACCESS TIME 

PACKAGE 

fxPD 2308A-45PC 
/iPD 2308A-35PC 

450nsec 

350nsec 

Molded DIP 
Molded DIP 



BLOCK DIAGRAM 
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t^EC mPD2308A 

NEC Electronics 


ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Ratings 

Unit 

Vcc 

1 

Supply Voltage 

-0.5 to +7 

V 

Vi 

Input Voltage 

-0.5 to +7 

V 

Vo 

Output Voltage 

-0.5 to +7 

V 

Topt 

Operating Temperature 

^0 to +70 

°c 

Tstg 

Storage Temperature 

-65 to +125 

°c 


Stresses more severe than those listed here may cause permanent damage to the device. This is a stress rating only, and 
operation of the device at any condition above those indicated in the operational sections of this specification is 
not implied. 


D.C. CHARACTERISTICS (Ta = 0° to +70° C. Vcc = +5 ± 10%) 


Symbol 

Parameter 

Test Condition 

Min. 

Typ. 

Max. 

Unit 

ViL 

Input “Low” Voltage 


-0.5 


0.8 

V 

ViH 

Input “High” Voltage 


2.0 


Vcc+ 1 

V 

IlL 

Input Load Current 

ViN = 0 to +5.50V 


j 

10 

mA 

VoL 

Output “Low” Voltage 

lOL = +3.2mA 




V 

VOH 

Output “High” Voltage 

lOH = -200^A 

2.4 


1 

1 

i 

V 

Ilo 

Output Leakage Current 

Chip Disabled VouT = +0.4V to Vcc 

! 


10 

mA 

Icc 

Power Supply Current 


j 

60 

90 

mA 


A.C. CHARACTERISTICS (Ta = 0° to +70° C, Vcc = +5 ± 10%) 



/uPD2308A>35 

mPD2308A-45 


Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Units 

tACC * 

Access Time 


350 


450 

nsec 

tco 

Output Enable Time 


150 


150 

nsec 

tOF 

Output Disable Time 


100 


100 

nsec 

tOH 

Output Hold Delay 

20 


20 


nsec 

Cl 

Input Capacitance 


7 


7 

pf 

Co 

Output Capacitance 


10 


10 

pf 


A.C. TEST CONDITIONS 

Input rise and fall times (tr, tf)= 20 nsec 
Timing Measurement Reference Levels: 

Input and output high levels (Mh, Voh) = 2.0 Volts 
Input and output low levels (VIl, Vol) = 0.8 Volts 
Output load = 1 series 74 TTL + 100 pf 

CUSTOM PROGRAMMING INSTRUCTIONS 

BIT PATTERN SUBMITTAL 
OPTIONS: 

The customer’s unique bit pattern can 
be submitted in a convenient method 
that is easy for the ROM customer, and 
readily verifiable for accuracy. The bit 
pattern can be delivered to NEC con- 
tained within: 

1 . One programmed 2708 EPROM 


BIT PATTERN VERIFICATION: 

For customer verification of the submitted bit patterns, several alternatives are 
also available. The following is found to be most expeditious. 


CUSTOM PATTERN 
SUBMITTED VIA: 

VERIFICATION ROUTINE 

1. One programmed 2708 
EPROM 

Customer sends NEC one additional 
erased 27C». NEC programs the spare 
2708 with the data from the programmed 
2708, and returns to customer for 
verification. 
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SEC 

NEC Electronics 


FEATURES: 

• Two Fast Access Times: 

— 450nsec 

— 350nsec 

• All Inputs TTL Compatible 

• Single +5 V ± 10% Supply 

• Three-State Outputs for Direct Bus Compatibility 

• Pin Compatible to 2708 and 2716 EPROMs 

• Fully Static Operation 

• Inputs Static Charge Protected 

• 100% Burned-In 


mPD2316E 
NMOS READ ONLY MEMORY 
2,048 WORDS, 8 BITS/WORD 

GENERAL DESCRIPTION: 

The )LtPD2316E is a 16,384 bit Read Only Memory utilizing 
MOS N-Channel silicon gate technology. The device is 
completely static in operation and is organized as 2048 
words by 8 bits and operates from a single +5 volt power 
supply. All inputs and outputs are fully TTL compatible. It 
has three programmable chip select inputs and three 
state outputs that allow memory expansion to 16,384 
words by 8 bits without the use of external logic. 
Programming of the device is accomplished by a custom 
mask during fabrication. Pinout is compatible with 2708 
and 2716 EPROMs. 


ORDERING INFORMATION PIN CONFIGURATION (TOP VIEW) 



BLOCK DIAGRAM 
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ABSOLUTE MAXIMUM RATINGS /iPD2316E 


Symbol 

Parameter 

Ratings 

Unit 

Vcc 

Supply Voltage 

-0.5 to +7 

V 

Vi 

Input Voltage 

-0.5 to +7 

V 

Vo 

Output Voltage 

-0.5 to +7 

V 

Topt 

Operating Temperature 

-0 to +70 

1 °c 

Tstg 

1 

Storage Temperature 

-65 to +125 

°c 


Stresses more severe than those listed here may cause permanent damage to the device. This is a stress rating only, and 
operation of the device at any condition above those indicated in the operational sections of this specification is 
not implied. 

D.C. CHARACTERISTICS (Ta = 0°C to +70° C. Vcc = +5±10%) 


Symbol 

Parameter 

Test Condition 

Min. 

Typ. 

Max. 

Unit 

Vil 

Input “Low" Voltage 


-0.5 


0.8 

V 

V|H 

Input “High” Voltage 


2.0 


Vcc + 1 

V 

IlL 

Input Load Current 

ViN = 0 to +5.50V 



10 

mA 

VOL ! 

Output “Low" Voltage 

lOL = +3.2mA 



0.40 

V 

VOH 

Output “High” Voltage 

lOH — -200/uA 

2.4 



V 

Ilo 

Output Leakage Current 

Chip Disabled, Vout = +0.4V to Vcc 




i mA 

Icc 

Power Supply Current 

All inputs +5.50V, Outputs Unloaded 


60 

90 

mA 


A.C. CHARACTERISTICS (Ta = 0°C to +70°C, Vcc = +5±10%) 



/XPD2316E-35 

/XPD2316E-45 


Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Units 

tACC 

Access Time 


350 



nsec 

tco 

Output Enable Time 


150 


150 

nsec 

tOF 

Output Disable Time 


100 


100 

nsec 

tOH 

Output Hold Delay 

20 


WMM 


nsec 

Cl 

Input Capacitance 


7 


7 

j pf 

Co 

j Output Capacitance 


10 


10 

: 


A.C. TEST CONDITIONS 


Input rise and fall times (tr, tf) = 20 nsec 
Timing Measurement Reference Levels: 

Input and output high levels (VIh, Voh)= 2.0 Volts 
Input and output low levels (Vil, Vol) = 0.8 Volts 
Output load = 1 series 74 TTL + 100 pf 


CUSTOM PROGRAMMING INSTRUCTIONS 


BIT PATTERN SUBMITTAL 
OPTIONS: 

The customer's unique bit pattern can 
be submitted in several convenient 
methods that are easy for the ROM 
customer, and readily verifiable for 
accuracy. The bit pattern can be deliv- 
ered to NEC contained within; 

1. One programmed 2716 EPROM 

2. Two programmed 2708 EPROMs 


BIT PATTERN VERIFICATION: 

For customer verification of the submitted bit patterns, several alternatives are 


also available. The following are those found to be most expeditious. 


CUSTOM PATTERN 
SUBMITTED VIA: 

VERIFICATION ROUTINE ' 


1. One programmed 2716 

Customer sends NEC one additional 

> 

EPROM 

erased 2716. NEC programs the spare 

OC 


2716 with the data extracted from the 

O 


programmed 2716, and returns to the 



customer for verification. 

LU 

2. Two programmed 2708's 

Customer sends NEC two additional 


EPROMs 

erased 2708’s. NEC programs the spare 

2708’s with the pattern data extracted 
from the programmed 2708’s and returns 
to the customer for verification. 
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mPD2332 

NMOS READ ONLY MEMORY 
4096 WORDS, 8 BITS/WORD 


FEATURES: 

• Three Fast Access Times 
-450nsec 

-350nsec 

-SOOnsec 

• All Inputs TTL Compatible 

• Outputs Drive 2 TTL Loads Directly 

• Single +5V ± 10% Supply 

• Two Programmable Chip Selects 

• Both JEDEC Pinouts Available 

PIN 18 PIN 21 
mPD 2332A All CS2 

mPD 2332B CS2 All 

• Pin Compatible to 2716 and 2732 EPROMS 

• Fully Static Operation 

• Ail Inputs Protected Against Static Charge 

• 100% Bumed-ln 

ordering information 


PART NUMBER 

PIN 

18 

PIN 

21 

ACCESS 

TIME 

PACKAGE 

yuPD 2332A-45PC 

A11 

CS2 

450ns 

Molded DIP 

/xPD 2332A-35PC 

All 

CS2 

350ns 

Molded DIP 

mPD 2332A-30PC 

All 

CS2 

300ns 

Molded DIP 

aiPD 2332B-45PC 

CS2 

All 

450ns 

Molded DIP 

mPD 2332B-35PC 

CS2 

All 

350ns 

Molded DIP 

mPD 2332B-30PC 

GS2 

All 

300ns 

Molded DIP 


GENERAL DESCRIPTION: 

The ;uPD2332A/B is a 32,768 bit fully static Read Only 
Memory utilizing MOS N-Channel silicon gate ion implan- 
ted technology. It is organized 4096 words by 8 bits and 
operates from a single +5V ± 10% power supply. All 
inputs are TTL compatible. It has two programmable 
chip selects and three-state outputs for direct bus 
compatibility. It is unique in that both JEDEC standard 
pin configurations are available. 


PIN CONFIGURATION (TOP VIEW) 



BLOCK DIAGRAM 



*100 
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ABSOLUTE MAXIMUM RATINGS ijPD2332 


Symbol 

Parameter 

Ratings 

Unit 

Vcc 

Supply Voltage 

-0.5 to +7 

V 

Vi- 

input Voltage 

-0.5 to +7 

V 

Vo 

Output Voltage 

-0.5 to +7 

V 

Topt 

Operating Temperature 

-0 to +70 


Tstg 

Storage Temperature 

-65 to +125 

°c 


Stresses more severe than those listed here may cause permanent damage to the device. This is a stress rating only, and 
operation of the device at any condition above those indicated in the operational sections of this specification is 
not implied. 


D.C. CHARACTERISTICS (Ta = 0° to +70° C, Vcc = +5 ± 10%) 


Symbol 

Parameter 

Test Condition 

Min. 

Typ. 

Max. 

U^it 

ViL 

Input “Low” Voltage 


-0.5 


0.8 

V 

ViH 

Input “High” Voltage . 


2.0 


Vcc +1 

V 

IlL 

Input Load Current 

ViN = 0 to 5.5V 



10 

mA 

VOL 

Output “Low” Voltage 




0.40 

v 

VOH j 

1 

Output “High” Voltage 

lOH = -200/LtA 

2-4 



V 

Ilo 

Output Leakage Current 

Chip Disabled Vout = +0.4V to Vcc 



10 

mA 

Icc 

Power Supply Current 

All inputs +5.5V Output Unloaded 



90 

mA 


A.C. CHARACTERISTICS (Ta = 0° to +70° C. Vcc = +5 ± 10%) 



/izPD2332A/B-30 

^PD2332A/B-35 

mPD2332A/B-45 


Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Unit 

tACC 

Access Time 


300 


350 


450 

1 

nsec 

tco 

Output Enable Time 


150 


150 


150 

nsec 

tDF 

Output Disable Time 


100 


100 


100 

nsec 

tOH 

Output Hold Delay 

20 


. 20 


20 


nsec 

Cl 

Input Capacitance 


7 


7 ’ 


7 

pf 

Co 

Output Capacitance 


10 


10 


10 

pf 


A.C. TEST CONDITIONS 

Input rise and fall times (tr, tf) = 20 nsec 
Timing Measurement Reference Levels; 

Input and output high levels (Mh, \/oh)= 2.0 Volts 
Input and output low levels (Ml, Vql) = 0.8 Volts 
Output load = 1 series 74 TTL + 100 pf 

CUSTOM PROGRAMMING INSTRUCTIONS 

BIT PATTERN SUBMITTAL 
OPTIONS: 

The customer's unique bit pattern can 
be submitted in several convenient 
methods that are easy for the ROM 
customer, and readily verifiable for 
accuracy. The bit pattern can be deliv- 
ered to NEC contained within: 

1 . One programmed 2732 EPROM 

2. Two programmed 2716 EPROMs 


Dll rMi 1 cnn vcniri\^Mi 

For customer verification of the submitted bit patterns, several alternatives are 
also available. The following are those found to be most expeditious. 

1 

I 

CUSTOM PATTERN 
SUBMITTED VIA: 

VERIFICATION ROUTINE 

> 

1 . One programmed 2732 
EPROM 

Customer sends NEC one additional 
erased 2732. NEC programs the spare 

2732 with the data from the programmed 

2732, and returns to customer for 
verification. 

CC 

O 


UJ 


2. Two programmed 2716 
EPROMs 

Customer sends NEC two additional 
erased 2716's. NEC programs the spare 

2716’s with the data from the pro- 
grammed EPROMs and returns to 
customer for verification. 
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juPD2364 

NMOS READ ONLV MEMORY 
8192 WORDS, 8 BITS/ WORD 


FEATURES: 

• Three Fast Access Times 
-450nsec 

-SSOnsec 

-SOOnsec 

• All Inputs and Outputs TTL Compatible 

• Single +5V ± 10% Power Supply 

• One Programmable Chip Select 

• Three-State Outputs for Direct Bus Compatibility 

• Pin Compatible to 2716, 2732, and 2564 EPROMS 

• Fully Static Operation 

• All Inputs Protected Against Static Charge 

• 100% Bumed-ln 


GENERAL DESCRIPTION: 

The juPD2364 is a 65,536 bit Read Only Memory utilizing 
MOS N-Chahnel Silicon gate technology. The device is 
completely static in operation, organized as 8192 words 
by 8 bits and operates from a single +5V power supply. 
All inputs and outputs are fully TTL compatible. It has 
one programmable chip select input and three-state 
outputs that allow memory expansion to 16,384 words by 
8 bits without the use of external logic. Programming of 
the device is accomplished by a custom mask during 
fabrication. Pinout is compatible with 2716, 2732. and 
2564 EPROMs. 


PIN CONFIGURATION (TOP VIEW) 



BLOCK DIAGRAM 
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ABSOLUTE MAXIMUM RATINGS, , 


mPD2364 


Symbol 

Parameter 

Ratings 

Unit 

Vcc 

Supply Voltage 

-0.5 to +7 

V 

Vi 

Input Voltage 

-0.5 to +7 

V 

Vo 

Output Voltage 

-0.5 to +7 

V 

Topt 

Operating Temperature 

-0 to +70 

°c 

Tstg 

Storage Temperature 

-65 to +125 1 

°c 


Stresses more severe than those listed here may cause permanent damage to the device. This is a stress rating only, and 
operation of the device at any condition above those indicated in the operational sections of this specification is 
not implied. 

D.C. CHARACTERISTICS (Ta = 0° to +70° C, Vcc = +5 ± 10%) 


Symbol 

Parameter 

Test Condition 

Min. 

Typ. 

Max. 

Unit 

VlL 

Input "Low” Voltage 


-0.5 


0.8 

V 

ViH 

Input “High” Voltage 


2.0 


Vcc + 1 

V 

IlL 

Input Load Current 

ViN = 0 to 5.5V 

1 


10 

mA 

VOL 

Output “Low” Voltage 

Iql = +2.1 mA 



0.4 

V 

VOH 

Output “High” Voltage 

lOH = -400/liA 

2.4 



V 

Ilo 

Output Leakage Current 

Chip Disabled Vout = +0.4V to Vcc 



10 

mA 

Icc 

Power Supply Current 

All inputs +5.5V Output Disabled 


80 

140 

mA 


A.C. CHARACTERISTICS (Ta = 0° to +70° C, Vcc = +5 ± 10%) 



mPD2364-30 

mPD2364-35 

1 mPD2364-45 


Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

1 

Min. 

Max. 

Unit 

tACC 

Access Time 


300 

1 

350 


450 

nsec 

tco 

Output Enable Time 


120 


150 


150 

nsec 

tOF 

Output Disable Time 


120 


150 


150 

nsec 

tOH 

Output Hold Delay 

20 


20 


20 


nsec 

Cl 

Input Capacitance 


10 


10 


10 

pf 

Co 

Output Capacitance 


15 

1 

15 


15 

pf 


A.C. TEST CONDITIONS 


Input rise and fall times (tr, tf) = 20 nsec 
Timing Measurement Reference Levels: 

Input and output high levels (Vih. Voh)= 2.0 Volts 
Input and output low levels (Vil, Vol) = 0.8 Volts 
Output load = 1 series 74 TTL + 100 pf 

CUSTOM PROGRAMMING INSTRUCTIONS 


BIT PATTERN SUBMITTAL 
OPTIONS: 

The customer's unique bit pattern can 
be submitted in several convenient 
methods that are easy for the ROM 
customer, and readily verifiable for 
accuracy. The bit pattern can be deliv- 
ered to NEC contained within; 

1. One programmed 2764 EPROM 

2. Two programmed 2732 EPROMs 


BIT PATTERN VERIFICATIONS: 

For customer verification of the submitted bit patterns, several alternatives are 
also available. The following are those found to be most expeditious. 


CUSTOM PATTERN 
SUBMITTED VIA: 

VERIFICATION ROUTINE 


1. One programmed 2764 

Customer sends NEC one additional 

> 

EPROM 

erased 2764. NEC programs the spare 

cr 


2764 with the data from the programmed 

o 


2764, and returns to customer for 



verification. 

til 

2. Two programmed 2732 

Customer sends NEC two additional 


EPROMs 

erased 2732’s. NEC programs the spare 
2732’s with the data from the pro- 
grammed EPROMs and returns to 
customer for verification. 
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mPD2364E 
NMOS READ ONLY MEMORY 
8192 WORDS, 8 BITS/ WORD 


FEATURES: 

• Two Fast Access Times: 

-250nsec— ) uPD 2364E-25 
-200nsec— mPD2364E-20 

• AN Inputs and Outputs are fully TTL Compatible 

• Three-State Output for Direct Bus Compatibility 

• Single +5V ± 5% Power Supply 

• Three Programmable Chip Selects 

• All Inputs Protected Against Static Charge 

• 100% Bumed-ln 


GENERAL DESCRIPTION: 

The ^PD2364E-20/2364E-25 is a 65,536 bit Read Only 
utilizing NMOS silicon gate technology. The device is 
static in operation, organized as 8192 words by 8 bits and 
operates from a single +5 Volt power supply. The device 
has three-state outputs and all inputs and outputs are 
fully TTL compatible. The chip select pins are mask 
programmable and can be specified by selecting “1”, “0” 
and “Don’t Care” Data. Pinout is compatible with 2764 
EPROMs. 


ORDERING INFORMATION 


PIN CONFIGURATION (TOP VIEW) 


PART NUMBER 

ACCESS TIME 

PACKAGE 

/uPD 2364E-25PC | 

250nsec 

Molded 28-PIN 
DIP 

mPD 2364E-20PC | 

200nsec 

Molded 28-PIN 
DIP 



BLOCK DIAGRAM 



4104 


© IC MASTER 1984 














ABSOLUTE MAXIMUM RATINGS 


/xPP2364E 


Symbol 

: 1 

Parameter 

Ratings 

Unit 

Vcc 

Supply Voltage 

-0.5 to +7 

V 

Vi 

Input Voltage 

-0.5 to +7 

V 

Vo 

Output Voltage 

-0.5 to +7 

V 

Topt 

Operating Temperature 

-0 to +70 

°c 

Tstg 

Storage Temperature 

-65 to +125 

°c 


Stresses more severe than those listed here may cause permanent damage to the device. This is a stress rating only, and 
operation of the device at any condition above those indicated in the operational sections of this specification is 
not implied. 


D.C. CHARACTERISTICS (Ta = 0° to +70° C. Vcc = +5 ± 5%) 


Symbol 

Parameter 

Test Condition 

Min. 

Typ. 

Max. 

Unit 

ViH 

Input “High” Voltage 


+2.1 


Vcc +1 0 

V 

ViL 

Input “Low” Voltage 


-0.5 


+0.7 

V 

VOH 

Output "High” Voltage 

lOH = -400jLtA 

+2.4 



V 

VOL 

Output “Low” Voltage 

IOL = +2.1mA 

1 


+0.4 

V 

Ilih 

Input Leakage Current High 

Vi = Vcc 



+10 

mA 

Ilil 

Input Leakage Current Low 

Vi = Ov 



lu ! 

mA 

Iloh 

Output Leakage Current High 

Vo = Vcc, Chip Deselected 



+10 ^ 


Ilol 

Output Leakage Current Low 

Vo = Ov, Chip Deselected 


j 

-10 


Icci 

Supply Voltage 

CE = ViL 



85 


ICC2 

Supply Voltage 

CE = ViH, Standby Mode 

1 i 12 i 

I 1 1 

20 

mA 


A.C. CHARACTERISTICS (Ta = 0° to +70° C. Vcc = +5 ± 5%) 



D2364E-25 

D2364E-20 


Symbol 

Parameter 

Test Condition 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Units 

tACC 

Access Time 

Input Voltage tr, tf = 20ns 
Timing Reference Levels: 
Input = 0.8V & 2.0V 

Output = 0.8V & 2.0V 

Load 1 TTL + 100 pF 



250 



El 

ns 

tCE 

Chip Enable Access Time 



250 


^ i 

Bilil 

ns 

tOE 

OEi to OE 3 Output On Time 

10 

■ 

110 

10 

■ 


ns 

tOH 

Output Hold Time 

0 



O' 



ns 

tDF 

Output Disable Time 

0 


100 

0 


90 

ns 

Cl 

Input Capacitance 

f=1MHz • 



10 



10 

pF 

Co 

Output Capacitance 

f=1MHz 

1 


15 



15 , 

pF 


CUSTOM PROGRAMMING INSTRUCTIONS 


BIT PATTERN SUBMITTAL 
OPTIONS: 

The customer’s unique bit pattern can 
be submitted in several convenient 
methods that are easy for the ROM 
customer, and readily verifiable for 
accuracy. The bit pattern can be deliv- 
ered to NEC contained within: 

1 . One programmed 2764 EPROM 

2. Two programmed 2732 EPROMs 


BIT PATTERN VERIFICATIONS: 

For customer verification of the submitted bit patterns, several alternatives are 
also available. The following are those found to be most expeditious. 


CUSTOM PATTERN ! 

SUBMITTED VIA; 

VERIFICATION ROUTINE 

1. One programmed 2764 
EPROM 

Customer sends NEC one additional 
erased 2764. NEC programs the spare 
2764 with the data from the programmed 
2764, and returns to customer for 
verification. 

2. Two programmed 2732 ; 

EPROMs 

Customer sends NEC two additional 
erased 2732’s. NEC programs the spare 
2732’s with the data from the pro- 
grammed EPROMs and returns to 
-Customer for verification. 



®iC MASTER 1S84 


4105 


NEC Electronics 





































































































NEC 

NEC Electronics 


mPD23128 
NMOS READ ONLY MEMORY 
16,384 WORDS, 8 BITS/ WORD 


FEATURES: 

• Fast Access Time: 250nsec Max. 

• Ail Inputs and Outputs are TTL Compatible 

• Single +5 Volt ± 10% Supply 

• Three-State Outputs for Direct Bus Compatibility 

• Edge Enabled Operation 

• Programmable Chip Select for 
Memory Expansion 

• Low-Power Standby Mode 

• Ail Inputs Protected Against Static Charge 

• 100% Burned-In 


GENERAL DESCRIPTION: 

The )uPD23128 is a 131,072 bit edge enabled Read Only 
Memory, utilizing MOS N-Channel silicon gate, ion 
implanted technology. The device is organized 16,384 
words by 8 bits and operates from a single +5 volt supply. 
All inputs and outputs are fully TTL compatible and the 
device has one programmable chip select, with three- 
state outputs that allow memory expansion without the 
use of external logic. Programming of the device is 
accomplished during the fabrication process. Pinout is 
compatible with 27128 EPROMs. 


ORDERING INFORMATION 


PIN CONFIGURATION (TOP VIEW) 
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ABSOLUTE MAXIMUM RATINGS 


mPD23128 


Symbol 

Parameter 

Ratings 

Unit 

Vcc 

Supply Voltage 

-0.5 to +7 

V 

Vi 

Input Voltage 

-0.5 to +7 

V 

Vo 

Output Voltage 

-0.5 to +7 

V 

Topt 

Operating Temperature 

-0 to +70 

°c 

Tstg 

Storage Temperature 

-65 to +125 

°c 


Stresses more severe than those listed here may cause permanent damage to the device. This is a stress rating only, and 
operation of the device at any condition above those indicated in the operational sections of this specification is 
not implied. 


D.C. CHARACTERISTICS (Ta = 0°C to +70° C, Vcc = +5 ± 10%) 


Symbol 

Parameter 

Test Condition 

Min. 

Typ. 

Max. 

Unit 

ViH 

Input “High” Voltage 


+2.0 



V 

ViL 

Input “Low” Voltage 


-0.5 


+0.8 

V 

VOH 

Output “High” Voltage 

lOH = -400/uA 

+2.4 



V 

VOL 

Output “Low” Voltage 

lOL = +3. 2mA 



+0.4 

V 

Ilih 

Input Leakage Current 

o 

o 

> 

II 

:> 



+10 

mA 

Ilil 

Input Leakage Current 

< 

II 

o 

< 



-10 

mA 

Iloh 

1 Output Leakage Current 

Vo = Vcc, Chip Deselected 



+10 

mA 

Ilol 

Output Leakage Current 

Vo = Ov, Chip Deselected 



-10 

nA 

Icci 

Power Supply Current 

tcYC = 350ns 


+25 

+40 

mA 

Icc 2 

Power Supply Current 

Standby Mode 


+7 

+15 

mA 


A.C. CHARACTERISTICS (Ta = 0°C to +70° C, Vcc = +5 ± 10%) 


Symbol 

Parameter 

Test Condition 

Min. 

Typ. 

Max. 

Units 

tCYC 

Cycle Time 

Output Load = 1TTL + lOOpF 
Input Voltage tr, tf = 20 ns 
Timing Reference Levels: 

Input Voltage = 0.8V & 2.0V 
Output Voltage = 0.8V & 2.0V 

350 



ns 

tAS 

Address Setup Time 

0 



ns 

tAH 

Address Hold Time 

60 



ns 

tCE 

Chip Enable 

Access Time 

1 


250 

ns 

tOE 

Output Enable 

Access Time 



120 

ns 

tACC 

Access Time<^> 

1 

1 


250 

ns 

tDF 

Output Disable Time 

0 


70 

ns 

tcc 

Chip Enable Off Time 

50 



ns 

Cl 

Input Capacitance 

f = 1MHz 



10 

PF 

Co 

Output Capacitance 

f = 1MHz 



15 

PF 


CUSTOM PROGRAMMING INSTRUCTIONS 


BIT PATTERN SUBMITTAL 
OPTIONS: 

The customer's unique bit pattern can 
be submitted in several convenient 
methods that are easy for the ROM 
customer, arxl readily verifiable for 
accuracy. The bit pattern can be delrv- 
ered to NEC contained within; 

1 One programmed 27128 EPROM 
2. Two programmed 2764 EPROMs 
2, Four programmed 2732 EPROMs 


BIT PATTERN VERIFICATIONS: 

For customer verification of the submitted bit patterns, several alternatives are 
also available. The foUowing are those found to be most expeditious. 


CUSTOM RATTEfBI 
SUBMITTED VIA: 

VERinCATION ROUTINE 

1 . One programfned 27128 
EPROM 

Customer ser>ds NEC one additional 
erased 27128. NEC programs the spare 
27128 with the data from the pro- 
grammed 27128, arxi returns to customer 
for verification. 

2. Two programmed 2764 
EPROMs 

Customer sends NEC two additional 
erased 2764's. NEC programs the spare 
2764’s with the data from the pro- 
grammed 2764's and returns to the 
customer for verification. 

3. Four programmed 2732 
EPROMs 

Customer sends NEC four additional 
erased 2732's. NEC programs the spare 
2732's with the data from the pro- 
grammed 2732$ and returns to the 
customer for verification. 
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mPD23256 
NMOS READ ONLY MEMORY 
32,768 WORDS, 8 BITS/WORD 


FEATURES: 


GENERAL DESCRIPTION: 


• Fast Access: 250nsec Max. 

• Ail Inputs and Outputs are TTL Compatible 

• Single +5 Volt ± 10% Supply 

• Three-State Outputs for Direct Bus Compatibility 

• Edge Enabled Operation 

• Low-Power Standby Mode 

• One Programmable Chip Select for 
Memory Expansion 

• All Inputs Protected Against Static Charge 

• 100% Burned-In 


The ^iPD23256 is a 262,144 bit edge enabled Read Only 
Memory, utilizing MOS N-Channel silicon gate, ion 
implanted technology. The device is organized 32,768 
words by 8-bits and operates from a single +5 Volt supply. 
All inputs and outputs are fully TTL compatible with one 
programmable chip select, and the device has three-state 
outputs that allow memory expansion without the use of 
external logic. Programming of the device is accomp- 
lished during the fabrication process and the pinout is 
compatible with 27128 EPROMs. 


ORDERING INFORMATION PIN CONFIGURATION (TOP VIEW) 



BLOCK DIAGRAM 

°7 
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ABSOLUTE MAXIMUM RATINGS 


iuPD23256 


Symbol 

Parameter 

Ratings 

Unit 

Vcc 

Supply Voltage 

-0.5 to +7 

V 

Vi 

Input Voltage 

-0.5 to +7 

V 

Vo 

Output Voltage 

-0.5 to +7 

V 

Topt 

Operating Temperature 

-0 to +70 

°c 

Tstg 

I 

Storage Temperature 

—65 to +125 

I 

°c 


Stresses more severe than those listed here may cause permanent damage to the device. This is a stress rating only, and 
operation of the device at any condition above those iridicatfed in the operational sections of this specification is 
not implied. 


D.C. CHARACTERISTICS (Ta = 0°G to +70® C, Vqc = +5 ± 10%) 


Symbol 

Parameter 

Test Condition 

Min. 

lyp. 

Max. 

Unit 

ViH 

Input “High” Voltage 


+2.0 


Vcc +10 

V 

ViL 

Input “Low” Voltage 


-0.5 


+0.8 

V 

VOH 

Output “High” Voltage 

lOH = -400^tA 

+2.4 



V 

VOL 

Output “Low” Voltage 

lOH = +3.2mA 



+0.4 

V 

Ilih 

Id put Leakage Current High 

VI — VOL/ 



-Lin 

1 IV 

fxA 

III 

Input Leakage Current Low 

< 

II 

o 

< 



-10 

mA 

Iloh 

Output Leakage Current High 

Vo = Vcc, Chip Deselected 



+10 

JuA 

Ilol 

Output Leakage Current Low 

Vo = Ov, Chip Deselected 



-10 

mA 

lcci 

Power Supply Current 

tcYC = 350ns 


+25 

+40 

mA 

ICC2 

Power Supply Current 

Standby Mode 


.8 


mA 


A.C. CHARACTERISTICS (Ta = 0°C to +70° C, Vcc = +5 ± 10%) 


1 

Symbol 

Parameter 

Ibst Condition 

Min. 1 

Typ. 

Max. 

Units 

tCYC 

Cycle Time 

Input Rise/Fall Times: 20ns 
Timing Reference Levels: 

Input Voltage = 0.8V & 2.0V 
Output Voltage = 0.8V & 2.0V 
Output Load = 1 TTL + lOOpF 




ns 

tAS 

Address Setup Time 

‘ 0 



ns 

tAH 

Address Hold Time 

60 



ns 

tACC 

Access Time<^> 


i 

250 

ns 

tCE 

Chip Enable Access Time 



250 

rts 

tOE 

Output Enable 

Access Time 


1 

120 


tOF 

1 ^ 

Output Disable Time 

0 

1 

70 


tcc 

Chip Enable Off Time 

50 



1 

nS 

Cl 

Input Capacitance 

f = 1MHz 



10 


Co 

Output Capacitance 

f = 1MHz j 


^ 

15 1 

1 



CUSTOM PROGRAMMING INSTRUCTIONS 


BIT PATTERN SUBMITTAL 
OPTIONS: 

The customer’s unique bit pattern <»n 
be submitted in several convenient 
methods that are easy for the ROM 
customer, and readily verifiable for 
accuracy. The bit pattern can be deliv- 
ered to NEC contained within: 

1 . Two programmed 27128 EPROMs 

2. Four programmed 2764 EPROMs 


’ BIT PATTERN VERIFICATIONS: 

For customer verification of the submitted bit patterns, several alternatives are 
also available. The following are those found to be most expeditious. 


CUSTOM PATTERN 
SUBMITTED VIA: 

VERIFICATION ROUTINE 

1. Two programmed 27128 
EPROMs 

Customer sends NEC two additional 
erased 27128's. NEC prog rams the spare 
27128's with the data from the pro- 
grammed 27128's, and returns to the 
customer for verification. 

2. Four programmed 2764 
EPROMs 

Customer sends NEC four additional 
erased 2764’s. NEC programs the spare 
2764’s with the data from the pro- 
grammed 2764's, and returns to the 

I customer for verification. 



® 1C MASTER 1984 


4109 


NEC Electronics 






































































































NEC 

NEC Electronics 


mPD231000 
NMOS READ ONLY MEMORY 
131,072 WORDS, 8 BITS/ WORD 


FEATURES: 

• Two Fast Access Times: 

— 350nsec-MPD231000-35 
— 300nsec-/iPD231000-30 

• All Inputs and Outputs are Fully TTL Compatible 

• Single +5 Volt Power Supply 

• Three-State Outputs for Direct Bus Compatibility 

• Edge Enabled Operation 

• Low Power Standby Mode 

• All Inputs Protected Against Static Charge 

• 100% Burned-In 


GENERAL DESCRIPTION: 

The /xPD231000 is a 1,048,576 bit Read Only Memory, 
utilizing NMOS silicon gate technology. The device is 
edge enabled, organized as 131,072 words by 8 bits and 
operates from a single +5 Volt power supply. All inputs 
and outputs are fully TTL compatible. The device has 
three state outputs for direct bus interface. The device 
has a low-power stand-by mode and is available in two 
speed versions (300 and 350nsec). Programming of the 
device is accomplished by a custom mask during the 
fabrication process. 


ORDERING INFORMATION PIN CONFIGURATION (TOP VIEW) 




BLOCK DIAGRAM 



CE 
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ABSOLUTE MAXIMUM RATINGS 


mPD231000 


Symbol 

-Parameter 

Ratings 

Unit 

Vcc 

Supply Voltage 

-0.5 to +7 

V 

Vi 

Input Voltage 

-0.5 to +7 

V 

Vo 

Output Voltage 

-0.5 to +7 

V 

Topt 

Operating Temperature 

-0 to +70 

°c 

Tstg 

Storage Temperature 

-65 to +125 

°c 

[ . 


Stresses more severe than those listed here may cause permanent damage to the device. This is a stress rating only, and 
operation of the device at any condition above those indicated in the operational sections of this specification is 
not implied. 


D.C. CHARACTERISTICS (Ta = 0 ° to +70° C, Vcc = +5V ± 10%) 


Symbol 

Parameter 

Test Condition 

Min. 

Typ. 

Max. 

Unit 

VlH 

Input “High” Voltage 


+2.0 


Vcc +1 0 

V 

ViL 

Input “Low” Voltage 


-0.5 


+0.8 

V 

VOH 

Output “High” Voltage 

I l=-400/uA 

+2.4 



V 

VoL 

Output “Low” Voltage 

1 = +3.2mA 



+0.4 

V 

Ilih 

Input Leakage Current High 

< 

II 

o 



+10 

mA 

Ilil 

Input Leakage Current Low 

> 

O 

II 

> 

1 




Iloh 

Output Leakage Current High 

V = Vcc, Chip Deselected 



+10 

mA 

Ilol 

Output Leakage Current Low 

V = OV, Chip Deselected 





Icci 

Power Supply Current 

j 

Operating Mode (Average) 
tcYC = 450ns 


35 

50 j 


ICC2 

I Power Supply Current 

1 Standby Mode 

i 

8 

! i 

15 

1 1 

mA 


A.C. CHARACTERISTICS (Ta - 0°C to +70° C. Vcc = +5V ± 10%) 


Symbol 

Parameter 

Test Condition 

Min. 

Typ. 

Max. 

Units 

tCYC 

Cycle Time 

Input Voltage tr, tf = 20 ns 

Timing Reference Levels: 

Input Voltage = 0.8V & 2.0V 
Output Voltage = 0.8V & 2.0V 
Output Load = 1TTL + lOOpF 

450 



ns 

1 

tAS 

Address Setup Time 

0 - 



ns 

tAH 

Address Hold Time 

100 



ns 

tACC 

Access Time 



350 

ns 

tCE 

Chip Enable Access Time 



350 

ns 

tcc 

Chip Enable Off Time 

70 



ns 

Cl 

Input Capacitance 

f = 1MHz 



10 

PF 

Co 

Output Capacitance 

f=1MHz 



15 

PF 


CUSTOM PROGRAMMING INSTRUCTIONS 


BIT PATTERN SUBMITTAL 
OPTIONS: 

The customer’s unique bit pattern can 
be submitted in a convenient method 
that is easy for the ROM customer, and 
readily verifiable for accuracy. The bit 
pattern can be delivered to NEC con- 
tained within; 

1. Eight programmed 27128 EPROMs 


BIT PATTERN VERIFICATIONS: 

For customer verification of the submitted bit patterns, several alternatives are 
also available. The following are those found to be most expeditious. 


CUSTOM PATTERN 

SUBMITTED VIA: 

VERIFICATION ROUTINE 

1. Eight programmed 27128 
EPROMs 

Customer sends NEC eight additional 
erased 27128’s. NEC programs the spare 
27128’s with the data from the pro- 
grammed 27128’s, and returns to the 
customer for verification. 
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FEATURES: 

• 16,384 Words by 8 Bits 

• Access Time: S/isec Vcc = 5V ± 10% 

• Low Power Consumption— CMOS Technology 

• One Mask Programmable Chip Select 

• Three State Output for Direct Bus Interface 

• Built for Direct Interface with 8048/8048 yuproc. 

• Single Power Supply (3.5-5.5V) 

• 100% Burned-In 


mPD23C128 
CMOS READ ONLY MEMORY 
16,384 WORDS, 8 BITS/ WORD 

GENERAL DESCRIPTION: 

The /iPD23C128 is a 131,072 bit Read Only Memory 
utilizing low power CMOS technology. The device is 
mask programmable and is organized 16,384 words, by 8 
bits/word and operates from a single 3.5-5.5 volt supply. 
The device has one mask programmable chip select 
input for simple memory expansion and has three-state 
output for direct bus interface. 

PIN CONFIGURATION (TOP VIEW) 


ORDERING INFORMATION 


PART NUMBER 

ACCESS TIME 

PACKAGE 

juPD 23C128PC 

Sjusec 

28 Pin Molded DIP 


BLOCK DIAGRAM 

61 





ABSOLUTE MAXIMUM RATINGS 


Symbol 

Parameter 

Ratings 

Unit 

Vcc 

Supply Voltage 

-0.3 - +7 

V 

Vi 

Input Voltage 

-0.3 ' Vcc +0.3 

V 

Vo 

Output Voltage 

-0.3 - Vcc +0.3 { 

V 

Topt 

Operating Temperature 

0 

+ 

1 

o 

1 

°c 

Tstg 

Storage Temperature 

-40 '+125 

°c 


Stresses more severe than those listed here may cause permanent damage to the device. This is a stress rating only, and 
operation of the device at any condition above those indicated in the operational sections of this specification is 
not implied. 
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D.C.CHARACtERISTICS (73 = 0° 10+70° C) juPD23C128 


Symbol 

Parameter 

i 

Test Condition 

Vcc - 5V ± 10% 

Vcc = 3.5 to 5.5V 

Unit 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

ViH 

Input “High” Voltage 


OJVCC 


Vcc 

0.7VCC 



V 

ViL 

input “Low” Voltage 




0.7 



0.5 , 

V 

VoH 

Output “High” Voltage 








V 








V 

lOH =-200/xA 




3.0 



V 

VoL 

Output “Low” Voltage 

lOL = 1 .0mA 


i 





V 

lOL = 200/iA 






0.5 

V 

Ilih 

Input Leakage Current High 

Vi = Vcc 



1.0 



1.0 

mA 

Ilil 

Input Leakage Current Low 

< 

II 

o 

< 



-1.0 




mA 

ILOH 

Output Leakage Current High 

Vo = Vcc 



1.0 



1.0 

mA 

Ilol 

Output Leakage Current Low 

Vo = 0V 



-1.0 




mA 

icci 

Supply Current 



1 

4 


1 

4 

mA 

iCC2 

Chip 


0.1 

0.4 


0.1 

0.4 

mA 

ICC3 

Deselect *1 



2 



2 

uA 


‘1 = No transition on input signals 


A.C. CHARACTERISTICS (Ta = 0° to +70°C) 


Symbol 

Parameter 

Condition 

Vc = 5V ± 10% Vcc = 3.5 to 5.5V 

Unit 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

tCYC 

Cycle Time 

Cl = 50 pF 

5.5 



11.0 



^iS 

tAS 

Address Setup Time 

0 



0 



MS 

X 

< 

Address Hold Time 

1.0 



2.0 



MS 

tACC 

Access Time 


i 

5.0 



10.0 

MS 

tCE 

Chip Enable Access Time 


j 

0.75 



1.5 

MS 

tOF 

Output Disable Time 



0.5 



1.0 

MS 

tco 

Chip Enable Off Time 

0.5 



1.0 



MS 

Symbol 

Parameter 

Test Condition 

Limits 

Unit 

Min. 

Typ. 

Max. 

Cl 

Input Capacitance 

V = 0V. f =1IVIHz 



15 

pF 

Co 

Output Capacitance 

Ta = 25°C 



15 

pF 


CUSTOM PROGRAMMING INSTRUCTIONS 


BIT PATTERN SUBMITTAL 
OPTIONS: 

The customer's unique bit pattern can 
be submitted in several convenient 
methods that are easy for the ROM 
customer, and readily verifiable for 
accuracy. The bit pattern can be deliv- 
ered to NEC contained within: 

1 . One programmed 27128 EPROM 

2. Two programmed 2764 EPROMs 

3. Four programmed 2732 EPROMs 


BIT PATTERN VERIFICATION: 

For customer verification of the submitted bit patterns, several alternatives are 
also available. The following are those found to be most expeditious. 


CUSTOM PATTERN 
SUBMITTED VIA; 

VERIFICATION ROUTINE 

1 . One programmed 27128 
EPROM 

Customer sends NEC one additional 
erased 27128. NEC programs the spare 
27128 with the data from the pro- 
grammed 27212 and returns to customer 
for verification. 

2. Two programmed 2764 
EPROMs 

Customer sends NEC two additional 
erased 2764’s. NEC programs the spare 
2764's with the data from the pro- 
grammed 2764's and returns to the 
customer for verification . 

3. Four programmed 2732 
EPROMs 

Customer sends NEC four additional 
erased 2732's. NEC programs the spare 
2732's with the data from the pro- 
grammed 2732’s and returns to the 
customer for verification. 
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NEC Electronics 


SEC 

NECBectronics 


mPD73128G 
CMOS READONLY MEMORY 
16,384 WORDS, 8 BITS/WORD 


FEATURES: 

• 16,384 Words by 8 Bits 

• Access Time: Sjusec VCC " 5V ± 10% 

• Low Power Consumption— CMOS Technology 

• Four Mask Programmable Chip Selects 

• Three State Output for Direct Bus interface 

• Built for Direct Interface with 8048/8748 ^proc. 

• Single Power Supply (3.5-5.5V) 

• 52 Pin Plastic Flat Package 


GENERAL DESCRIPTION: 

The /iPD73128G is a 131,072 bit Read Only Memory 
utilizing low power CMOS technology. The device is 
mask prograjmmable and is organized 16,384 words, by 8 
bits/word and operates from a single 3. 5-5.5 volt supply. 
The device has four mask programmable chip select 
inputs for simple memory expansion and has three-state 
output for direct bus interface. 

PIN CONFIGURATION (TOP VIEW) 


ORDERING INFORMATION 


PART NUMBER 

ACCESS TIME 

PACKAGE 

mPD 731 28G 

5/isec 

52 Pin Plastic 
Flat Package 


NC I 
NC I 


A4C 

A3C: 

AjC 


CLKt 
READY 0 t 
READY 1 ( 
NC( 
NC I 


= w ^ ot" u u 

Z<<<I'<>OuOUZ~ 


o 


NOTE: Pins 7 and 33 are internal. 
Connected to Vrr- 


BLOCK DIAGRAM 


uo o'—t'Jtnut-tJ n«unu 
zzooo.y’o OOOOz 
> > 


3 NC , 

3 Ag 
^ All 
□ 6e 

3 A^q 


LOC 
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ABSOLUTE MAXIMUM RATINGS mPD73128G 


Symbol 

Parameter 

Ratings 

Unit 

Vcc 

Supply Voltage 

-0.3 ~ +7 

V 

V| 

Input Voltage 

-0.3 ~ Vcc +0.3 

V 

Vo 

Output Voltage 

-0.3 ' Vcc +0.3 

V 

Topt 

Operating Temperature 

-10 ~ +70 


+stg 

Storage Temperature 

-40 ~ +125 

°c 

1 


Stresses more severe than those listed here may cause permanent damage to the device. This is a stress rating only, and 
operation of the device at any condition above those indicated in the operational sections of this specification is 
not implied. 


D.C. CHARACTERISTICS (Ta = 0° ~ +70° C) 





Vcc 

= 5V ± 10% 

Vcc 

= 2.5- 

6.0V 


Symbol 

Parameter 

Test Condition 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Unit. 

VlH 

Input "High” Voltage 


0.7Vcc 


Vcc 

0.7VCC 


Vcc 

V 

ViL 

Input “Low” Voltage 




0.8 



0.4 

V 



loH = “1 .0mA 

2.4 

■I 

1 





V 

VOH 

Output “High” Voltage 

lOH = -0.5mA 

3.5 






V 



lOH = -200/iA 




2.0 



V 

VOL 

Output “Low” Voltage 

lOL = 1 .0mA 



0.45 




V 

lOL = 200^tA 






0.5 

V 

Ilih 

Input Leakage Current High 

V| = Vcc 



1.0 



1.0 

mA 

Ilil 

Input Leakage Current Low 

< 

II 

o 

< 



-1.0 




mA 

Iloh 

Output Leakage Current High 

Vo == Vcc 



1.0 



1.0 1 

mA 

Ilol 

Output Leakage Current Low 

Vo = ov 



-1.0 



-1.0 

mA 

Icci 

Supply Current 

Chip Deselected 


4 

10 


4 

12 

mA 

Icc 2 







mA 


A.C. CHARACTERISTICS (Ta = 0° ~ +70° C) 


Symbol 

Parameter 


1 Vcc = 5V ± 10% 

1 Vcc = 2.5 ~ 6.0V 

Unit 


Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

tci 

CE Cycle Time 

! 

CL = 50pFi 

•1 



*1 



^lS 

tC2 

'2 



*2 



fiS 

tAS 

Address Setup Time 

0.5 



1 



ns 

tAH 

Address Hold Time 

0.5 



1 



txs 

tAC 

Access Time 



3 




fiS 

tHS 

ALS, HA/LA Setup Time 

0.75 



1.5 



MS 

tHH 

ALS, HA/LA Hold Time 

0.75 



1.5 



MS 

tOE 

Data Output Delay Time {from OE) 


1 

0.75 



1.5 

MS 

tONI 

READY Output Delay Time (from CE) 



0.75 



1.5 

MS 

tON2 

READY Output Delay Time (from OE) 



0.75 



1.5 

MS 

tRD 

READY Enable to Output Delay Time 
(from CE) 



5 



10 

MS 

tOFI 

Output Float Delay Time (from CE) 



0.5 



1 

MS 

tOF2 

Output Float Delay Time (frorn OE) 



0.5 



1 

MS 


CE Precharge Time 

1 



2 



MS 

Symbol 

Parameter 

Test Condition 

Limits 

Unit 

Min. 

Typ. 

Max. 

Cl Input Capacitance 

Vi = 0V. f= 1MHz 



15 

pF 

Co Output Capacitance 

Vo = 0V, f=1MHz 



15 

pF 


'1 = tci = tp + tAC 
*2 = tC2 = tci + tp + tHH + tHS 
Additional Application Information Is Available. 
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NEC Electronics 


mPD731000 
CMOS READ ONLY MEMORY 
131,072 WORDS, 8 BITS/ WORD 

GENERAL DESCRIPTION: 


SEC 

NEC Electronics 

FEATURES: 

• One Megabit Programmable Data Capacity 

• 131,072 Words by 8 Bits 

• Access Time: S^tsec Vcc = 5V ± 10% 

• Low Power Consumption — CMOS Technology 

• Two Mask Programmable Chip Selects 

• Three State Output for Direct Bus Interface 

• Built for Direct interface with 8048/8748 ^processor 

• Single Power Supply (3.5-5.5V) 

• 52 Pin Plastic Flat Package/40 Pin DIP 

ORDERING INFORMATION 


The juPD731000 is a 131,072 bit Read Only Memory 
utilizing low power CMOS technology. The device is 
mask programmable and is organized 16,384 words, by 8 
bits/word and operates from a single 3.5-5.5 volt supply. 
The device has one mask programmable chip select 
inputs for simple memory expansion and has three-state 
outputs for direct bus interface. 



PIN CONFIGURATION (TOP VIEW) 











ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) _ /iPD731000 


Symbol 

Parameter 

Ratings 

Unit 

Vcc 

Supply Voltage 

-0.5 to +7 

V 

Vi 

Input Voltage 

-0.5 to +7 

V 

Vo 

Output Voltage 

-0.5 to +7 

V 

Topt 

Operating Ternperature 

-0 to +70 

'*0 

Tstg 

Storage Temperature 

-65 to +125 

°c 


Stresses more severe than those listed here may cause permaneht damage to the device. This is a stress rating only, and 
operation of the device at any condition above those indicated in the operational sections of this specification is 
not implied. 


D.C. CHARACTERISTICS (Ta = 0° ~ +70° C, Vss = OV) 



1 



Vcc 

= 5V±m 

Vcc 

= 2.7- 

5.5V 


Symbol 

! 

Parameter 

Test Condition 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Unit 

ViH 

Input “High” Voltage 


0.7VCC 



0.7VCC 


Vcc 

V 

ViL 

Input “Low” Voltage 




0.8 



0.4 

V 



lOH 

= -1.0mA 

3.5 





1 

V 

VOH 

Output “High” Voltage 








V 



iOH 

A 

^ “iCUUjUM 




r\ 

tC.U 



V 

VOL 

■ 

Output “Low" Voltage 

lOL 

= 1.0mA 



0.4 




V 

lOL 

= 200mA 






0.5 

V 

Ilih 

Input Leakage Current High 

Vl = 

= Vcc I 



1.0 


j 

1.0 

mA 

Ilil 

Input Leakage Current Low 

V| = 

= 0V 



-1.0 



-1.0 

mA 

Iloh 

Output Leakage Current High 

Vo 

= Vcc 


i 

1.0 ' 



1.0 

1 

mA 

Ilol 

Output Leakage Current Low 

Vo 

= ov 



-1.0 i 



-1.0 

mA 

Icci 


1 1 

I i 


5 

10 


5 

12 

mA 

ICG2 

Supply Current 

*1 

*2 


, 0.1 , 

10 


0.1 

1 10 

1 

mA 

ICC3 




10 



10 

mA 

Symbol 

Parameter 

Test Condition 

Limits 

Unit 

Min. 

Typ. 

Max. 

Cl 

Input Capacitance 

Vi = 0V, f = 1MHz 



15 


Co 

Output Capacitance 

Vo = 

OV, f = 1 MHz 



15 



*1 = Chip is deselected 

*2 = Input signal is not changed 


A.C. CHARACTERISTICS (Ta = 0° ~ +70° C, Vss = OV) 


Symbol 

— 

Paramoter 


Vcc 

= 5V ± m 

Vcc 

= 2.5' 

«.ov 

UnH 


Min. 

Typ- 

Max. 

MM. 

Typ. 

Max. 

tci 

CE Cycle Time 


*3 



•3 


us 

ic2 


•4 



•4 

; US 

Us 

Address Setup Time 


0.5 



1 

1 US 

tAH 

Address Hold Time 


0.5 



1 

1 us 

Ucc 

Access Time 




3 



6 

US 

tHS 

ALS, HA/LA Setup Time 


0.75 , 


1.5 


US 

tHH 

ALS. HA/LA Hold Time 

Cl = SOpF 

0.75 i 


1.5 ' 


US 

less 

CS Setup Time 

1 


2 


us 

tOE 

Output Enable Access Time 



0.75 


1.5 

uS 

tONl 

READY Output Delay Time (from CE) 


0.75 


1.5 


tON2 

READY Output Delay Time (from OE) 


0.75 

' 

1.5 

uS 

tBD 

READY Enable to Output Delay Time 
(from CE) 


5 


10 

US 

lOFI 

Output Float Delay Time (from CE) 


0.5 


1 US 

tOF2 

Output Float Delay Time (from OE) 


' 0.5 


1 ' pS 


CE Precharge Time 


1 

2 



HS 


■3 = tci = tp + tAC 

■4 = tC2 = tci + tp + tHH + tHS 

Additional application information is available. 
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OKI Semicorrductor 


Call on OKI Semiconductor 



Your liigli-performance source 


for 


>- 

QC 

o 


PART NUMBER DESCRIPTION 


CMOS MICROPROCESSOR 


MSM80C85A 

RS 

8 BIT CMOS MICROPROCESSOR 

MSM80C85A 

GSK 

8 BIT CMOS MICROPROCESSOR 

M$M80C86 

RS 

1 6 BIT CMOS MICROPROCESSOR 

MSM80C86-2 

RS 

1 6 BIT CMOS MICROPROCESSOR 

MSM80C87 

RS 

CMOS NUM. DATA PROC. 

MSM80C88 

RS 

8 BIT CMOS MICROPROCESSOR 

MSM80C88-2 

RS 

8 BIT CMOS MICROPROCESSOR 

MSM80C188 

RS 

8 BIT CMOS MICROPROCESSOR 


NMOS MICROPROCESSOR 


MSM8085A 

RS 

8 BIT NMOS MICROPROCESSOR 

CMOS MICROCOMPUTERS 

MSM5840H 

RS 

4 BIT CMOS MCU— NO ROM 

MSM5840H-XX 

RS 

4 BIT CMOS MCU— W/ROM 

MSM5840H-XX 

GS 

4 BIT CMOS MCU— W/ROM 

MSM5842-XX 

RS 

4 BIT CMOS MCU— W/ROM 

MSM5842-XX 

GSK 

4 BIT CMOS MCU— W/ROM 

MSM58421-XX 

GSK 

4 BIT CMOS MCU-LCD— W/ROM 

MSM58422-XX 

GSK 

4 BIT CMOS MCU-VF— W/ROM 

MSM5845-XX 

RS 

4 BIT CMOS MCU— W/ROM 

MSM80C35 

RS 

ROMLESS CMOS 80C48 

MSM80C39 

RS 

ROMLESS CMOS 80C49 

MSM80C48-XX 

RS 

CMOS 8048 8 BIT UC 

MSM80C48-XX 

GSK 

CMOS 8048 8 BIT UC 

MSM80C49-XX 

RS 

CMOS 8049 8 BIT UC 

MSM80C49-XX 

GSK 

CMOS 8049 8 BIT UC 

MCU/MPU DEVELOPMENT PACKAGES 

EASE-40-1 


SERIES 40 DEV PKG— ISIS 

EASE-40-C 


SERIES 40 DEV PKG— CP/M 

EASE-49-1 


SERIES 80 DEV PKG— ISIS 

EASE-49-C 


SERIES 80 DEV PKG— CP/M 

MPB-202 


SERIES 40 DEV BOARD 

MPB-203 


SERIES 40 DEV BOARD 

MPB-421-LCD 


SERIES 40 DEV BOARD 

MPB-422-VF 


SERIES 40 DEV BOARD 

MPB-802 


SERIES 80 DEV BOARD 

PERIPHERAL CIRCUITS 

MSM3914A-34 

RS 

NMOS 16X8 KYBD ENCDR 

MSM5204A 

RS 

8 BIT CMOS A/D CONVT 

MSM5204-1 

KIT 

5204/450 KHZ RESONATOR 

MSM5832 

RS 

CMOS REAL TIME CLOCK 

MSM58321 

RS 

CMOS REAL TIME CLOCK 

MSM6203 

RS 

ARITHMETIC CIRCUIT 

MSM80C58 

RS 

CMOS ARITHMETIC CKT 

MSM8155 

RS 

NMOS 256X8 RAM/l-0 TIMR 

MSM81C55 

RS 

CMOS 256X8 RAM/I-O/TIMR 

MSM82C12 

RS 

CMOS 8 BIT I/O PORT 

MSM82C43 

RS 

CMOS 8 BIT I/O PORT EXPDR 

MSM82CS1A 

RS 

CMOS USART 

MSM82C53-5 

RS 

CMOS PROG. INTVR TIMER 

MSM82C55A-5 

RS 

CMOS PROG. PERIP INTFCE 

MSM8255 

RS 

256X8 RAM/I-O/TIMER 

MSM82C57-5 

RS 

CMOS DMA CONTROLLER 

MSM82C59A-2 

RS 

CMOS INTERRUPT CONTROLLER 

MSM82C84A 

RS 

CMOS CLOCK GEN DEV 

MSM82C88 

RS 

CMOS BUS CNTL 

MSM83C55-XX 

RS 

CMOS 16KROM, I/O 

MSM83C55-2 

RS 

CMOS 16KROM + I/O 


PART NUMBER DESCRIPTION 


DYNAMIC RAM 

MSM3732L-15 

RS 

32KX1 

NMOS DRAM 

MSM3732H-15 

RS 

32KX1 

NMOS DRAM 

MSM3732L-20 

RS 

32KX1 

NMOS DRAM 

MSM3732H-20 

RS 

32KX1 

NMOS DRAM 

MSM3764-12 

RS 

64KX1 

NMOS DRAM 

MSM3764-15 

RS 

64KX1 

NMOS DRAM 

MSM3764-20 

RS 

64KX1 

NMOS DRAM 

MSM412S6 

RS 

256KX1 

NMOS DRAM 

MSM37256 

AS 

256KX1 

NMOS DRAM 

MSM41257 

RS 

256KX1 

NMOS DRAM 


STATIC RAM 


MSM5114-2 

RS 

1KX4 

CMOS STATIC RAM 

MSM5128-12 

RS 

2KX8 

CMOS STATIC RAM 

MSM5128-15 

RS 

2KX8 

CMOS STATIC RAM 

MSM5128-15 

GSK 

2KX8 

CMOS STATIC Ram 

MSM51 28-20 

RS 

2KX8 

CMOS STATIC RAM 

MSM51 28-20 

GSK 

2KX8 

CMOS STATIC RAM 

MSM5165 

RS 

8KX8 

CMOS STATIC RAM 

EPROM 

MSM2764 

AS 

8KX8 

NMOS EPROM 

MSM27C64 

AS 

8KX8 

CMOS EPROM 


ROM 


MSM38256 

RS 

32KX8 

NMOS MASK ROM 

MSM3864 

RS 

8KX8 

NMOS MASK ROM 


CMOS VOICE SYNTHESIZERS 


MSM5205 

RS 

SPEECH SYNTHESIZER, ADPCM 

MSM5205-2 

KIT 

5205/ALP-2 FILT/RESONTR 

MSM5205-3 

KIT 

5025/ ALP-3 FILT/RESONTR 

MSM5205-4 

KIT 

5205/ALP-4 FILT/RESONTR 

MSM5218 

RS 

SPEECH ANALY/SYNTHESIS, ADPCM 

MSM5218-2 

KIT 

5218/ALP-2 FILT/RESONTR 

MSM521 8-2-2 

KIT 

5218/TWO ALP-2 FIBRES 1 

MSM5218-3 

KIT 

5218/ALP-3 FILT/RESONTR 

MSM521 8-3-3 

KIT 

521 8/TWO ALP-3 FIL/'RES 1 

MSM218-4 

KIT 

5218/ALP-4 FILT/RESONTR 

MSM521 8-4-4 

KIT 

521 8/TWO ALP-4 FIURES 1 

MSM5204A 

RS 

8 BIT CMOS A/D CONVERTER 

MSM5248 

RS 

SPEECH SYNTH. 48K BIT ROM, ADPCM 

MSM6202 

GSK 

SPEECH SYNTH, 144K BIT ROM, ADPCM 

MSM6212 

RS 

SPEECH SYNTH, 288K BIT ROM, ADPCM 

MSM6243 

GSK 

SPEECH SYNTH, 192K BIT ROM, ADPCM 

MSM6912 

AS 

AUDIO FILTER 

SAS-1 


SPEECH DEV SYSTEM 

SAS-2 


SPEECH DEV SYSTEM 

ALP-2 


LOW PASS FILTER 2KHz 

ALP-3 


LOW PASS FILTER 3KHz 

ALP4 


LOW PASS FILTER 4KHz 


TELECOMMUNICATIONS 


MSA104 

RS 

LOGARITHMIC AMPLIFIER 

MSA105 

AS 

LOGARITHMIC AMPLIFIER 

MSM5249 

RS 

CMOS PULSE DIALER 

MSM6910 

AS 

CMOS CODEC/FILT COMBO 

MSM6912 

AS 

PCM QHANNEL FILTER 

MSM6912 

RS 

PCM CHANNEL AUDIO FILT 

MSM6917 

AS 

U-255 CODEC CIRCUIT 

MSM3953 

AS 

1200BCCITT MODEM 

MSM6926 

RS 

300B CCITT MODEM 

MSM6927 

RS 

1200B CCITT MODEM 

MSM6946 

RS 

300B BELL MODEM 

MSM6947 

RS 

1200B BELL MODEM 
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to optimize system design 

higli-technology products in high-volume supply. 


PART NUMBER DESCRIPTION 

DISPLAY DRIVERS & CHARACTER GENERATORS 


PART NUMBER DESCRIPTION 

TIMEKEEPING 


MSL912 

RS 

OCTAL +30VDISPDRVR 

MSMS509 


RS 

6D LED DIGITAL CLOCK 

MSL915 

RS 

OCTAL -60V DISP DRVR 

MSM5523 


RS 

LED CLK, RF CNTR, 4.5 DIG 

MSL915 

DICE 

OCTAL - 60V DISP DRVR 

MSM5S24 


RS 

4 V 2 DIG VF CLOCK 

MSL917 

RS 

OCTAL -60V DISP DRVR 

MSM5525 


RS 

31/2 DIG VFRF CNTR 

MSL966 

RS 

LED DIGIT DRIVER 

MSM5528 


RS 

3 V 2 DIG VFCAR CLOCK 

MSM5219 

GSK 

CMOS 48 BIT LCD DRIVER 

MSM5529 


RS 

4D MUX VF AUTO CLOCK 

MSM5219 

DICE 

CMOS 48 BIT LCD DRIVER 

MSM5550 


RS 

4D VF ALARM CLK CKT 

MSMS238 

GSK 

32 ROW LCD D/MATRIX DR 

MSMSS57 


GSK 

MUX LCD ALARM CLOCK 

MSM5526 

RS 

RF COUNTER/DISP DRIVER 

MSMS557 


DICE 

MUX LCD ALARM CLOCK 

MSM58282 

RS 

4D LED DISPLAY DRIVER 

MSMS558 


RS 

VF DIGITAL CLOCK 

MSMSt8283 

RS 

4D VF DISPLAY DRIVER 

MSM5803 


GSK 

LCD ALARM CLOCK 

MSM58292 

GS 

5D LCD DISPLAY DRIVER 





MSM58293 

GS 

5D VF DISPLAY DRIVER 





MSM58371 

RS 

12 BIT S/RW/LED DRV 

MISCELLANEOUS CIRCUITS 

MSM5838 

GS 

LCD DOT ROW DRIVER 





MSM5839 

GS 

LCD DOT COL DRIVER 

MSL2312 


RS 

DIV 10/100 PRESCALE^ 

MSM9353 

RS 

LCD 8 DOT LEVEL METER 

MSM5232 


RS 

8 CHANNEL TONE GEN 

MSM9356 

GSK 

LCD 32 DOT LEVEL METER 

'MSM5814 


RS 

MOTOR CONTROLLER 

MSM9356 

DICE 

LCD 32 DOT LEVEL METER 

MSM5816 


RS 

MOTOR CONTROL PLL 

MSL9510 

RS 

8D SCAN VF DISP DRVR 

MSM5819 


RS 

MOTOR CONTROL PLL 

MSL9511 

RS 

8D SCAN VF DISP DRVR 

MSL9362 


RS 

4CH PROPR/CXMTR 

MSL9650-01 

AS 

35 DOT CHAR GEN -F ROM 

MSL9363 


RS 

4CHPROPR/CRCVR 

MSL9662-01 

RS 

16SEG AN CHAR GEN 





MSL9663-01 

RS 

16SEGANCHARGEN 

PACKAGING 

RS: 

PLASTIC 

GS; PLASTIC FLAT PACK 

MSL9664-01 

RS 

14SEG AN CHAR GEN 


AS; 

CERAMIC 

GSK; BENT LEAD FLAT PACK 

MSL9665-01 

RS 

1 4 SEG AN CHAR GEN 
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Description MN4164 Block Diagram 

System oriented features include: operation from a 
single +5V ±10% tolerance power supply, direct 
TTL interfacing capability, on-chip addresses and 
data registers which eliminate the need for inter- 
face registers, and two chip select methods to al- 
low the user to determine the appropriate speed/ 
power characteristics of his memory system. 

The RAM module also incorporates several flexi- 
ble operating modes: “Read,” “Write,” “Read- 
Modify-Write” cycles, “Page-Mode” operation and 
“RAS-Only” refresh. Proper control of the clock in- 
puts (RAS, CAS and WRITE) allows common I/O 
capability, two dimensional chip selection, and 
extended page boundaries (for operating in page 
mode). 

Features 

• 65,536 X 1 RAM, 16-pin package 

• Row access time: 

150 ns Max. (MN4164-15/MN4164P-15) 

200 ns Max. (MN41 64-20/ MN4164P-20) 

250 ns Max. (MN4164-25/MN4164P-25) 

• Cycle time: 

270 ns Max. (MN4164-15/MN4164P-15) 

330 ns Max. (MN4164-20/MN4164P-20) 

410 ns Max. (MN41 64-25/ MN4164P-25) 

• Low power dissipation: 

275 mW Max. (active) 

27.5 mW Max. (standby) 

• Single 5V supply, ±10% tolerance 

• 128 refresh cycles/2ms 


Pin Assignment (Top View) 





Pin Names 

Function 

Ao A; 

Address Inputs 

RAS 

Row Address Strobe 

CAS 

Column Address Strobe 

WRITE 

Write Enable 

Din 

Data Input 

Dour 

Data Output 

Vcc 

Power (-I-5V) 

Vss 

Ground (OV) 


Th0 levjg specifications are subject to change without prior notice. While every precaution has been taken in the preparation of this data sheet, the publisher 
I ass«>iei no responsibility for patent liability with respect to the use of the information contained herein. 
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WRITE 


Dout 


Din 


Vss 

Vcc 



Absolute Maximum Ratings 


Rating 

Symbol 

Value 

Unit 

Voltage on any Pin relative to Vss 

ViN, VoUT 

-1.0 to +7.0 

V 

Voltage on Vcc Supply relative to Vss 

Vcc 

-1.0 to +7.0 

V 

Operating Temperature 

Top 

Oto +70 

°c 

Storage Temperature 

Tftg 

-55 to +150 


Power Dissipation 

Po 

1 

w 

Short Circuit Current 

los 

50 

mA 


Note: Exceeding Absolute Maximum Ratings may cause permanent device damage. Functional operating of the device is not implied outside the operating 
conditions. Exposure to absolute rhaximum ratings for extended periods of time may impact device reliability. 


Recommonded Oporating Conditions (Referenced to Vss) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Temperature 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

0°C to 
+ 70°C 

Vss 

0 

0 

0 

V 

Input High Voltage, all inputs 

V,H 

2.2 

— 

Vcc +1.0V 

V 

Input Low Voltage, all in|3uts 

V,L 

-1.0 

— 

0.8 

-I 

V 


Capacitance (Ta = 25 °c, f = 1 MHz) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Input Capacitance 

CiN 


— 

10 

PF 

Output Capacitance 

CoUT 

— 

— 

12 

PF 
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DC Characteristics (Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Note 

Operating Current: Average power supply current 
(RAS, CAS cycling: tRc = min) 

Icci 



50 

mA 

1) 

Standby Current: Power supply current 
(RAS = CAS = Vih) 

lea 


— 

5 

mA 


Refresh Current: Average supply current 
(RAS cycling, CAS = Vih; tRc = min) 

lcC3 





40 

mA 

1) 

Page Mode Current: Average power supply current 
(RAS = ViL, CAS cycling; tpc = min) 

ICC4 

— 


40 

mA 

■■ 

Input Leakage Current: Input leakage current, any input 
(OV ^ ViN ^ 5.5V, all other pins not under test = OV) 

lu 

■■ 

0.1 

10 

nA 


Output Leakage Current: (Data out is disable, 

OV ^ VouT ^ 5.5V) 

Ilo 

-10 

0.1 

10 

fiA 


Output Level: Output low voltage (Iol = 4.2 mA) 

VoL 

— 

— 

0.4 

V 


Output Level: Output high voltage (Ioh = —5 mA) 

VoH 

2.4 

— 

— 

V 



Note: 1) Icci, lea, Icc4 depend on cycle rate and output loading. Specifications are for maximum cycle rate and no load. Supply current may be seated 
according to the following equation: , - , _ tuc min x I (tRC min) -i- (tRc — tsc min) x Icq 




AC Characteristics^^’ (Recommended operating conditions unless otherwise noted.) 





MN41 64-15 

MN41 64-20 

MN4164-25 





MN4164P-15 

MN4164P-20 

MN4164P-25 


Parameter 

Symbol 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Notes 

Refresh period 

tREF 

ms 

— 

2 

— 

2 

— 

2 


Random read or write cycle time 

tRC 

ns 

270 

— 

330 

; 

410 

— 


Read-write cycle time 

tRWC 

ns 

310 

— 

375 

— 

515 

— 


Page mode cycle time 

tpc 

ns 

170 

— 

225 

— 

275 

— 


Access time from RAS 

tRAC 

ns 

— 

150 

— 

200 

— 

250 

4). 6), 8) ' 

Access time from CAS 

tcAC 

ns 

— 

100 

— 

135 

— 

165 

5). 6), 8) 

Output buffer turn-off delay 

toFF 

ns 

0 

40 

0 

50 

0 

60 

7) 

Transition time 

tl 

ns 

3 

50 

3 

50 

3 

50 

3) 

R.AS precharge time 

top 

ns 

100 

— 

120 

— 

150 

— 


RAS pulse width 

tRAS 

ns 

150 

10,000 

200 

10,000 

250 

10,000 


RAS hold time 

tRSH 

ns 

100 

— 

135 

— 

165 

— 


CAS precharge time 

tcp 

ns 

50 


80 

— 

100 

— 


CAS pulse width 

. tcAS 

ns 

100 

10,000 

135 

10,000 

165 

10,000 


CAS hold time 

teSH 

ns 

150 

— 

200 

— 

250 

— 


RAS to CAS delay time 

tpCD 

ns 

25 

50 

25 

65 

40 

85 

8) 

CAS to RAS precharge time 

tcRP 

ns 

-20 

— 

-20 

— 

-20 

— 


Row Address set-up time 

tASR 

ns 

0 

— 

0 

— 

0 

— 


Row Address hold time 

tRAH 

ns 

20 

— 

20 

— 

35 

— 


Column Address set-up time 

tASC 

ns 

-5 

— ' 

-5 

— 

-5 

— 


Column Address hold time 

tcAH 

ns 

45 

— 

55 

— 

75 

— 


Column Address hold time 










referenced to RAS 

tAR 

ns 

95 

. — 

120 

— 

160 

— 


Read command setup time 

tRCS 

ns 

0 

— 

0 

— 

0 

— 


Read command hold time 

tpCH 

ns 

0 

— 

0 

— 

0 

— 


Write command set-up time 

twes 

ns 

-20 

— 

-20 

— 

-20 

— 


Write command hold time 

twCH 

ns 

45 

— 

55 

— 

75 

— 


Write command hold time 










referenced to RAS 

twCR 

ns 

95 

— 

120 

— 

160 

■ — 


Write command pulse width 

twP 

ns 

45 

— 

55 

— 

75 

— 


Write command to RAS lead time 

tpWL 

ns 

60 

— 

80 

— 

100 

— 


Write command to CAS lead time 

tewL 

ns 

60 

• — 

80 

— 

100 

•— 


Data-in set-up time 

tos 

ns 

0 

.• — 

0 

— 

0 

— 

9) 

Data-in hold time 

toH 

ns 

45 

— 

55 

— 

75 

— 

9) 

Data-in hold time 










referenced to RAS 

toHR 

ns 

95 

— 

120 

— 

160 

— 


CAS to WRITE delay 

tewD 

ns 

80 

— 

95 

— 

125 

— 

10) 

RAS to WRITE delay 

tRWD 

ns 

130 

— 

160 

— 

200 

— 

10) 

Read command hold time 










referenced to RAS 

tRRH 

ns 

20 

— 

25 

— 

35 

— 
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Note: 

1) Several cycles are required after power up or prolonged 
periods of RAS inactivity (2 ms) before proper device opera- 
tion is achieved. Any 8 cycles which perform refresh are 
adequate for this purpose. 

2) AC measurements assume tr = 5.0 ns. 

3) ViH and Vil are reference levels for measuring signal timings 
and transition times. 

4) Assumes that tRCD ^ tRCD (Max). 

5) Assumes that tRco ^ tRco (Max). 

6) Measure with load equivalent to 2 TTL loads and 100 pF. 

7) toFF defines the time at which the output enters high im- 
pedance state. It is not referenced to levels of Vih and Vn. 

8) Operation within the tsco (Max) limit ensures that tRAc (Max) 
can be met. tRco is specified as a reference point only; if tRco 


is greater than the specified tRco limit, then row access time 

is tRCD + tcAC. 

9) These parameters are referenced to leading edge of CAS 
(Early-Write) or WRITE (Delayed-Write or Read-Modify- 
Write) whichever occurs last. 

10) twcs, tcwD and tRwD are not restrictive operating parameters. 
They are included under AC Characteristics as electrical 
characteristics only. If twcs ^ twcs (Min), the cycle is an 
Early-Write cycle and the data out pins will remain open 
circuit (high impedance) throughout the entire cycle. If 
tcwD ^ tcwD (Min) andtRWD ^ tRwo (Min), the cycle is a Read- 
Modify-Write cycle and the data out will contain data read 
from the selected cell. If neither of the above sets of con- 
ditions is satisfied, the condition of the data out (at access 
time) is indeterminate. 


Read Cycle 



Write Cycle (Early Write) 
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Read-Write/ Read-Modify-Write Cycle Page Mode Read Cycle 




Page Mode Write Cycle “RAS Only” Refresh Cycle 
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Typical Characteristics Curves 


Access time from RAS 
(Relative value) v.s. V^c 





Ta=25°C 


\ 




- 



■ 

■ 

■ 

■ 


4.0 4.5 5.0 5.5 6.0 

Vcc [V] 


Access time from RAS 
(Relative value) v.s. Ta 


V, 

;c=5.0V 


/ 




/ 



X' 











0 25 50 75 

Ta [°C] 


Access time from CAS 
(Relative value) V.S. Vcc 



4.0 4.5 5.0 5.5 6.0 


Vcc [V] 


■cci (tRAS: Constant) 
V3. Vcc 



•cci (tRAS; Constant) 
V.S. Cycle Rate 



Icci (tRAS: Constant) 
V.S. Ta 



0 25 50 75 

Ta [°CJ 


•cci (tRP: Constant) 



4.0 4.5 5.0 5.5 6.0 

Vcc [V] 


•cci (tRP: Constant) 
V.S. Cycle Rate 



1 2 3 4 5 

Cycle Rate (1/tRC) [MHz] 


•cci (tRP: Constant) 
ys. Ta 



© 1C MASTER 1984 


4125 


Panasonic 





















Panasonic 


PANASONIC INDUSTRIAL COMPANY 

Division of Matsushita Eiectric Corporation of America / Electronic Components Division 
Dne Panasonic Way. Secaucus, N.J. 07094 • Tel: (201) 348-5269 • TWX: 710-992-8920 


MN4164, N MOS 65K Bit Dynamic Ram 


Typical Characteristics Curves (Continued) 



4.0 4.5 5.0 5.5 6.0 


Vcc [V] 


•cc2 v.$. Ta 



Icc3 (tRAS: Constant) 

V.S. Vcc 


Icc3 (tRAS: Constant) 
V.S. Cycle Rate 



Icc3 (tRAS: Constant) 
V.S. Ta 


5.0V 

4.5V 
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Typical Characteristics Curves (Continued) 


icc4 (tCAS; Constant) Icc4 (tCAS: Constant) Icc4 (tCAS: Constant) 

V.S. Vcc vJ. Cycle Rate v,s. Ta 



4.0 4.5 5.0 5.5 6.0 2 4 6 0 25 50 75 

Vcc [V] Cycle Rate (1/tPC) Ta [°C] 



Icc4 {tCP: Constant) Icc4 (tCP; Constant) Icc 4 (tCP: Constant) 

V.S. Vcc V.S. Cycle Rate v.s. Ta 
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Typical Characteristics Curves (Continued) 


Addren Input 
y .(. Ta 


1 


■ 

■ 





V|H MIN. 










V|L MAX. 








0 25 50 75 

Ta [°C] 


Data Input 
v,t. Ta 



Clock Input 
V.S. Ta 


1 


■ 

■ 

1 

- 



V(H MIN. 





V|L MAX. 













0 25 50 75 

Ta [°C] 


Typical Supply Current Wave Forms 



TYPICAL SUPPLY CURRENT WAVE FORMS 
READ MODIFY WRITE CYCLE 


Ta-25*C 

50nsec/div. 


READ-WRITE CYCLE RAS ONLY CYCLE PAGE MODE CYCLE 
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Functional Description 

Address Input 

The 16 address bits required to decode 1 of the 65,536-cell 
locations within the RAM module are multiplexed onto the 8 
address inputs and latched into the^n-chip address latches by 
externally applying two negative going TTL level clocks. The 
first clock, Row Address Strobe (RAS), latches the 8 row ad- 
dresses bits into the chip. The second clock, the Column Ad- 
dress Strobe (CAS), subsequently latches the 8 column address 
bits into the chip, (Ao A? are row and column address input.) 
Each of these signals, RAS and CAS, triggers a sequence of 
events which are controlled by different delayed internal clocks. 
The two clock chains are linked together logically in such a 
way that the address multiplexing operation is done outside 
of the critical path timing sequence for read data access. The 
later events in the CAS clock sequence are inhibited until the 
occurrence of a delayed signal derived from the RAS clock 
chain. This “gated CAS” feature allows the CAS clock to be 
externally activated as soon as the Row Address, Hold Time 
(tpAH) has been satisfied and the address inputs have been 
changed from row address to column address information. 

Note that CAS can be activated at any time after tRAH and 
it wiii have no effect on the worst case data access time (Irac) 
up to the point in time when the delayed row clock no longer 
inhibits the remaining sequence of column clocks. Two timing 
specifications result from the internal gating of CAS; they are 
tRco (min) and (rcd (max). No data storage or reading errors will 
result if CAS is applied to the RAM module at a point in time 
beyond the tRco (max) limit. However, access time will then be 
determined exclusively by the access time from CAS (tcAc) 
rather than from RAS (tRAc), and access time from RAS will be 
increased by the amount that tRco exceeds the tRco (max) limit. 

Data Input/ Output 

Data is retrieved from memory in a read cycle by maintain- 
ing WRITE In the inactive or high state throughout the portion 
of the memory cycle in which CAS is active (low). Data read 
from the selected cell will be available at the output within the 
specified access time. 

Data to be written into a selected cell is latched into an on 
chip register by a combination of WRITE and CAS while RAS 
is active. The later of the signals (WRITE or CAS) to make its 
negative transition is the strobe for the Data in register. This 
permits several options in the write cycle timing. In a write 
cycle, if the WRITE input is brought low (active) prior to CAS, 
the Din is strobed by CAS and the set up and hold times are 
referenced to CAS. 

If the input data is not available at CAS time or if it is de- 
sired that the cycle be a Read-Modify-Write cycle, the WRITE 
signal will be delayed until after CAS has made its negative 
transition. In this delayed write cycle, the data input set up 
and hold times are referenced to the negative edge of WRITE 
rather than CAS. (To illustrate this feature. Din is referenced 
to WRITE in the timing diagrams depicting the “Read-Modify- 
Write” cycle while the “WRITE" and “Page-Mode-Write” cycle 
diagrams show Dm referenced to CAS.) 

Data Output 

The normal condition of the data output (Dour) of the RAM 
module is a high impedance state. That is to say, any time 
CAS is at a high level, the Dour pin will be floating. The only 
time the outputs will turn on and contain either a logic 0 or 
logic 1 is at access time during a read cycle. Dour will remain 
valid from access time until CAS is taken back to the inactive 
(high) conditions. 

If the memory cycle in progress is “Read” or “Read-Modify- 
Write” cycle, then the data output will go from the high Im- 
pedance state to the active condition and at access time will 


contain the data read from the selected cell. This output data 
is the same polarity (not inverted) as the input data. Once 
having gone active the output will remain valid until CAS is 
taken to the precharge state, whether or not RAS goes into 
precharge. 

If the cycle in progress is a “Write” cycle (Write active 
before CAS goes active), then the output pins will maintain the 
high impedance throughout the entire cycle. 

Note that with this type of output configuration, the user is 
given full control of the Dout pin simply by controlling the 
placement of WRITE command during write operations, and 
the pulse width of CAS during read operations. Note also that 
even though data is not latched at the output, data can re- 
main valid from access time until the beginning of a subse- 
quent cycle without paying any penalty in overall memory 
cycle time (stretching cycle). This type of output operation 
results in some very significant system implications. 

Common I/O 

If all write operations are handled in the “Write” cycle mode 
(WRITE active before CAS goes active), then Din can be con- 
nected directly to Dour respectively for common I/O data bus. 

RAS and CAS Chip Selection 

Only those devices which receive both RAS and CAS signals 
will execute a read or write cycle. Since Dour is not latched, 

CAS is not required to turn off the outputs of unselected mem- 
ory device in a matrix. This means that both CAS and/or RAS 
can be decoded for chip selection. If a common CAS scheme 
is used where RAS is decoded for module selection, then total 
memory power can be conserved. If both RAS and CAS are 
decoded, then a two dimensional (X, Y) chip select array can 
be realized. 

Page Mode 

The “Page-Mode” feature of the RAM allows for successive 
memory operations at multiple column locations of the same 
row address with increased speed without an increase in 
power. This is done by strobing row address into the chip and 
maintaining the RAS signal at a logic 0 throughout all suc- 
cessive memory cycle in which the row address is common. 

This “Page-Mode” of operation will not dissipate the power 
associated with the negative going edge of RAS. Also, the 
time required for strobing in a new row address is eliminated, 
thereby decreasing the access and cycle times. ^ 

The successive memory operations in “Page-Mode” may be 
any sequence of read, write, or read-modify-write operations. o 

CO 

The page boundary of a single RAM module is limited to cO 
the 256 column locations determined by all combinations of ^ 
the 8 column address bits. However, in system applications ^ 
which utilize more than 65,536 data words (more than one 64K 
msmop/ block), the page boundary can be extended by using 
CAS rather than RAS as the chip select signal. RAS is applied 
to all devices to latch the row address into each device and 
then CAS is decoded and serves as a page cycle select signal. 

Only those devices which receive both RAS and CAS signals 
will execute a read or write cycle. 

Refresh 

Refresh of the dynamic cell matrix is accomplished by per- 
forming a memory cycle at each of the 128 row addresses 
within each 2 ms time interval. Although any normal memory 
cycle will perform the refresh operation, this function is most 
easily accomplished with “RAS-Only" cycles. RAS-Only refresh 
results in a substantial reduction in operating power. This 
reduction in power is reflected in the Icc 3 specification. 
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Product Specifications 


LSI Components 



RAYTHEON 


Field Programmable 
Read-Only Memories 


29000 

Series 


I 63TLir6S JMHaMaMUMBMM 

■ Low Power Schottky 
iGcnnooQv * 

I It ivyiv</^jr gg, ■■■■■ ■■ ■■■■■■■■■■■■■■■■■■• 

■ ■■■■■■ ■■■■■■■■■■■■■■■■■■ 

■ Highly Reliable Nichrome •V'XWXHiSSSSsli? 

ff— -«■■•■■ ■ ■ ■ ■ ■ ■■■■■■■■■■■■■■ 

■ ■ ■ 

■■■■■■■— 

■ SPROM Versions of All " '”'Haiiiia;ijg** 
Configurations as Plug-In PROM 
Replacements 

a Typical SPROM “OFF” Power is 25% of 
Standard Power. 


a SPROMs Feature Guaranteed Access Times 
and Full Vcc Tolerance Under Power- 
Switched Conditions. 

a All Devices Use Same Programming 
Techniques (Generic) 

a All Devices Available in both Commercial 
(0° C to 75° C) and Military (-55° C to +1 25° C) 
Versions. 


Absolute Maximum Ratings 

(Above which the useful life may be impaired). 

Junction Temperature -65°C to +175°C 

Storage Temperature -65°C to +150°C 

Temperature 

Under Bias -55° C to +1 25° C 

Supply Voltage to Ground 

Potential (Continuous) -0.5V to +7.0V 

DC Voltage Applied to 
Outputs (Except During 

Programming) -0.5V to +Vcc Max 

DC Input Voltage 

(Address Inputs) -0.5V to +5. 5V 

DC Voltage Applied to Outputs 

During Programming 26V 

Output Current into Outputs 

During Programming 250mA 

DC Input Voltage 

(Chip Select Input-Pin) -0.5V to +33V 

DC Input Current . . . . . . . . -30mA to +5.0mA 


a Packages Available 

• Flat *0.3 Wide DIP 

• 0.6 Wide DIP • 28 Pin LCC 


Ordering Information 


2 9 6 1 

1 

I A D M B 






~ T 

Bipolar 1 





I — Hi-Rel Screening 

PROM 





B MIL-STD-883, Level B 

Family 





S MIL-STD-883. Level S 

.Memory Size — 





Temperature Range 

1 = 512 X 4 (2K) 




M Military -55 C to 125 C 

2 = 512 X 8 (4K) 




C Commercial 0 C to 75 C 

3 = 1024 X 8 (8K) 





4 = 4096 X 4 (16K) 




Package Type 

'5 = 2048 X 4 (8K) 



D Ceramic Dual-m-Line 

7 = 4096 X 8 (32K) 



F Ceramic Flat pack 

8 = 2048x 8(16K) 



L Leadless Chip Carrier 




S Ceramic "Slim-DIP ' 

Product 




1 = PROM 



3 = SPROM 


None = Standard 



A Select 


The information contained in this data sheet has been carefully compiled; However, it shall not by implication or otherwise become part of the terms and 
conditions of any subsequent sale. Raytheon's liability shall be determined solely by its standard terms and conditions of sale. No representation as to 
application or use or that the circuits are either licensed or free from patent infringement is intended or implied. Raytheon reserves the right to change the 
circuitry and other data at any time without notice and assumes no liability for inadvertent errors. 


RAYTHEON COMPANY • Semiconductor Division •ZSO Ellis Street •Mountain View, CA 94039-7016 

(41 5) 968-921 1 • TWX: 91 0-374-6484 
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29000 Series PROMs 


Common Electrical Characteristics Over Operating Range (unless otherwise noted) 


Parameter 

Description 

Test Conditions 

Min 

Typ' 

Max 

Units 

VOH 

Output High Voltage 

Vcc ~ Iqh = -2.0mA 

V|N = V|HorV|L 

2.4 

3.6 


V 

VOL^ 

Output Low Voltage 

Vcc = Min loL = 8.0mA 

V|N - V|H or V|L loL - 16mA 


0.30 

0.35 

0.4 

0.5 

V 

V|H 

Input High Level 

Guaranteed Input Logical High 
Voltage for All Inputs 

2.0 


5.5 

V 

V|L 

Input Low Level 

Guaranteed Input Logical Low 
Voltage for All Inputs 

0.0 


0.8 

V 

III 

Input Low Current 

Vcc = Max, V|N = 0.4V 


-10 

-250 

uA 

l|H 

Input High Current 

Vcc - Max, V|N = 2.7V 



10 

/iA 

Vcc = Max, V|N = 5.5V 



0.1 

mA 

isc 

Output Short 

Circuit Current 

Vcc = Max, VouT == 0-2V 
(Note 2) 

-12 

-35 

-85 

mA 

V| 

Input Clamp Voltage 

Vcc = Min, l|N = -18mA 



-1.5 

V 

•CEX 

Output Leakage Current 

Vcc = Max Vo = 4.5V 

Chip Disabled Vq = 0.45V 



+100 

-100 
— j 

/xA 


Notes; 1. TypicaMimits are at Vcc = 5.0V and Ta = +25° C. 

2. Not more than one output should be selected at a time. Duration of the short circuit should not be more than one second. 

3. This characteristic cannot be tested prior to programming; it is guaranteed by factory testing. 


SPROM Characteristics 


Part 

Number 

Density 

Lead 

Count 

■ccl 

mA) 

TaaIhS)! 

TEA(nS)l 

Ter (nS)i 

Disable 

Enable 

Mil 

Com 

Mil 

Com 

Mil 

Com 

29633 

1024 X 8 

24 

45 

170 

90 

70 

115 

75 

40 

30 

29633A 

1024x8 

24 

45 

170 

70 

50 

70 

50 

40 

30 

29653 

2048x4 

18 

45 

170 

90 

75 

95 

80 

45 

35 

29653A 

2048 X 4 

18 

45 

170 

75 

65 

80 

70 

45 

35 

29673 

4096 X 8 

24 

55 

195 

105 

85 

95 

125 

50 

45 

29683 

2048 X 8 

24 

50 

180 

105 

85 

105 

85 

50 

45 

29683A 

2048 x8 

24 

50 

180 

70 

50 

80 

65 

45 

35 


PROM Characteristics 


Part 

Number 

Density 

Lead 

Count 

Icc (mA) 

Taa (nSji 

Tea [nS)i 

TER(nS)i 

Mil 

Com 

Mil 

Com 


Com 

29671 

4096 X 8 

24 


100 

80 

50 

40 

45 

40 

29671A 

4096 x8 

24 


80 


45 


35 


29681 

2048 x8 

24 

180 

100 

80 

50 


45 

■■ 

29681 A 

2048 X 8 

24 

180 

70 

50 

45 

35 

35 

■■ 


Note: Test Conditions — Cl = 30pF, Rl = 30011 to Vcc and 600fl to GND (16mA Load). 300(1 resistor opened for t^A and teR 
measurements between HIGH and OFF states. 

^AYTHEOljl 
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29000 Series PROMs 


Pin Out Information 


29671 /A 

29673/A 


Leadless Chip Carrier (28 Pin) 

As As Ay NC Vcc As Ag 

As As Ay NC Vcc As Ag 


29671/A 

29673/A 


Dual-in-Line and Flat Packages 


4 3 2 

1 28 27 26 

1 



5 

25 

sAio Aio 

Vcc As 

Ag Aio PSi An PS2 Os Oy Os O5 O4 

6 

24 

< CSi PSi 

Vcc As 

Ag Aio CSi All CS2 Os Oy Os O5 O4 

7 

23 

22 

s A11 An 
i CS2 PS2 

n n 

nnnnnnnnnn 

8 

24 23 

22 21 20 19 18 17 16 15 14 13 

9 

21 

^NC NC 

1 2 

3 4 5 6 7 8 9 10 11 12 

10 

20 

S Os Os 

uuuuuuuuuuuu 

Ay As As A4 A3 A2 Ai Ag 0 i O2 O3 GND 

11 

12 13 14 

19 

15 16 17 18 

S Oy Oy 

Ay As 

As A4 A3 A2 A] Aq Oi O2 O3 GND 


Pin 20 is also the programming pin (pp). 


O 2 O 3 GND NC O 4 O 5 Os 

O2 O3 GND NC O4 O5 Os 


Pin 24 is also the programming pin (pp). 


29681 /A 

29683/A 


29681 /A 

29683/A 


Leadless Chip Carrier (28 Pin) 

As As Ay NC Vcc As Ag 

As As Ay NC Vcc As Ag 


Dual-in-Line and Flat Packages 


’432 

1 28 27 26 

1 













5 

25 

<1 Aio Aio 















<1 CSi PSi 

1 

Vcc 

As 

Ag 

Aio 

PSi 

PS2 

PS 3 

Os 

Oy 

Os 

O 5 

O 4 

6 


Vcc 

Ae 

Ag 

A10 

CSi 

CS 2 

CS 3 

Or 

O 7 

06 

O5 

0-< 

7 

23 

d CS 2 PS 2 


n 

n 

J1 

n 

n 

n 

Jl 

n. 

Jl 

Jl 

IL 

8 

22 

< CS 3 PS 3 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

13 

9 

21 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

10 

20 


u 

U 

u 

U 

TJ 

IT 

u 

IT 

IT 

IT 

IT 

U 

11 

12 13 14 

19 

15 16 17 18 

joy Oy 

A 7 . 

Ae 

As 

A4 

A 3 

Ag 

Ai 

Ao 

Oi 

O 2 

O3 

GND 

Ay 

As 

As 

A4 

A 3 

Az 

Ai 

Ao 

0i 

Oz 

O 3 

GNO 


O2 O3 GND NC O4 Os Os 

02 O3 GND NC O4 O5 Os 


Pin 20 is also the programming pin (pp). 


Pin 24 is also the programming pin (pp). 
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PRELIMINARY DATA SHEET 


52B13/52B23/52B33 

52B13H/52B23H/52B33H 

Electrically Erasable ROM 


March 1983 


Features 

■ Input Latches 

■ Single 5V Supply 

■ Specified over Vcc ±10% Range 

■ TTL Byte Erase/Byte Write/Chip Clear 

■ 1 ms or 10 ms Byte Erase/Byte Write 

■ 10,000 Erase/Write Cycles per Byte 

■ Silicon Signature™ and DITrace™ 

■ Fast Read Access Time — 250 ns 

■ JEDEC Approved Byte Wide Memory Pinout 
Description 

SEEG’s famiiy of 5 voit, elect ricaiiy erasable read 
only memories, EPROMs, Include three densities. 
The 52B13 and 52B13H are 2048 x 8 bit, the 52B23 
and 52B23H are 4096 x 8 bit, and the 52B33 and 
52B33H are 8192 x 8 bit E^ROM. Each device 
operates on 5 volt TTL levels in the read, write and 
erase modes. In addition, high voltage ( 14-22 volts) 
may be used with the 52B13 for erase and write. All 
devices have a chip clear mode in which the entire 
memory is erased in a single erase cycle. The 52B13 
performs chip clear with a high voltage signal while 

Block Diagram 



the other devices in the family require only a TTL 
level signal on OE. The erasure time for both chip 
clear and byte erase is under 10 ms for all device 
types. Where faster erase/write times are required, 
the “H” product may be used to achieve erase or write 
in under 1 ms. 

Data, addresses, CE, CC and OE are latched on the 
leading edge of WE. The system controller needs 
only to maintain the WE signal during the 
erase/write cycle after the latches are activated. 
Once written, which requires under 10 ms. there is 
no limit to the number of times that the data may be 
read. Each byte may be erased and written at least 
10,000 times. 

This family of EPROMs include Silicon Signature™ 
and DiTrace™, SEEO's on-chip traceability feature. 
This feature provides the ability to trace the history 
of any packaged device back to the wafer level. 
Silicon Signature™ contains device revisions and 
programming information. The process lot numbers 
and data Is written into DiTrace™. 

The members of SEEO's family of latched EPROMs 
are each available In the military (-55° C to +125° C) 
and the extended (-40° C to +85° C) temperature 
ranges. 

Pin Configurations 

52B13/52B13H 52B23/52B23H 52B33/52B33H 


Art 


i/Ojd 

GNDQ 



24 

[l Vcc 

2 

23 

^Aa 

3 

22 

5A9 

* 

21 

JWE 

S 

20 

5oe 

‘ 16K 

19 

jAio 


18 

JCE 

« 

17 

5 I/Os 

9 

16 

JI/O7 

10 

IS 

Jl/Os 

It 

14 

Jl/Os 

12 

13 

JI/O4 



CCI" 

~2a 

^ Vcc 

A,2i; 

2 27 

JWE 

A7t. 

3 2C 

JN/C 


4 25 

J A 0 


5 24 

5 As 

A4^ 

6 23 

JA,, 

Ast; 

' 64K " 

JOE 

A2t 

9 21 

^ A1O 

Alt 

9 20 

JCE 

Aot 

to 19 

Jl/Os 

i/o,(; 

11 18 

JI/O 7 

l/Ost 

12 U 

Jl/Os 

l/Oad 

13 >6 

JI/O 5 

GNDt 

14 15 

JI/O 4 


Pin Names 


igai 

ADDRESSES — COLUMN (LOWER ORDER BITS) 

Ar 

ADDRESSES — ROW 

CE 

CHIP ENABLE 

1^ 

OUTPUT ENABLE 


WRITE ENABLE 

I/O 

DATA INPUT WRITE OR ERASE , DATA OUTPUT READ 

CC 

CHIP CLEAR 

N/C 

NO CONNECT 


eeeo 
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SEEQ Technology 


Absolute Maximum Stress Ratings* 

Temperature 

Storage -65° C to + 100°C 

Under Bias -10° C to +80° C 

All Inputs or Outputs with 

Respect to Ground +6V to -0.3V 

52B13 Only 

WE During Writing/Erasing 

with Respect to Ground + 22 . 51 ^ to -0.3V 

Duration of WE Supply at 

22V During W/E Inhibit 24 Hours 


52B13/52B23/52B33 

52B13H/52B23H/52B33H 

PRELIMINARY DATA SHEET 


'COMMENT: Stresses above those listed under "Absolute 
Maximum Ratings ' may cause permanent damage to the 
device. This is a stress rating only and functional operation 
of the device at these or any other conditions above those 
indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating condi- 
tions for extended periods may affect device reliability. 


Recommended Operating Conditions (AII operating Modes — Reference Table 1) 


Vcc Supply Voltage 


Temperature Range 


52BXX-3 

52BXX-200/-250/-350 

5V ± 5% 

5V±10% 

0to70°C 

0to70°C 


>■ 

cc 

o 

UJ 


D.C. Operating Characteristics During Read or Write/Erase 

I Over the Operating Vcc and Temperature Rangei 


Symbol 

Parameter 

IlN 

Input Leakage Current 

Jo 

Output Leakage Current 



ViL (D.C.i 


ViL (A.C.i 


ViH 



Unit Test Conditions 


Write Enable Leakage ' 

Read Mode 

TTL W/E Mode 
High Voltage W/E Modei2l 
High Voltage W/E Inhibit Modei^i 
Chip Erase — TTL Mode 

Chip Erase — High Voltage 
Model2| 



WE = ViH 


10 

mA 

WE = ViL 

1.5 1 

I mA 

WE - 22V, CE = ViL 


WE - ViL 


Vcc Active Current 

52B13/H 

52B23/H, 52B33/H 


Input Low Voltage (D.C.i 


Input Low Voltage (A.C.I 


Input High Voltage 


WE Read Voltage 


WE Write/Erase Voltage 
TTL Mode 


VOL 

Output Low Voltage 

VOH 

Output High Voltage 

VOE 

^ Chip Erase Voltage 



lOH = -400 mA 


lOE = 10 mA 


Notes: 

1 . Nominal values are for Ta = 25° C and Vcc = 5.0V. 


2. Applies to 52B13 only. 


eeeo 
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52B13/52B23/52B33 

52B13H/52B23H/52B33H 

PRELIMINARY DATA SHEET 

A.C. Operating Characteristics During Read (Over operating Vcc and Temperature Range) 


52BXX/52BXXH 


Symbol 

Parameter 

tACC 

Address to Data Valid 

tCE 

Chip Enable to Data Valid 


Output Enable to Data Valid 

tDPl^l 

Output Enable to High Impedance 

tOH 

Output Hold 

Cin/ 

CoutI^I 

Input/Output Capacitance 


Device Number 
Extension 


-200 


-250 


, -350/-3 


-200 


-250 


-350/-3 


-2 


-250 


-350/-3 


-200 


Min. Nom. I Max. Units I Conditions 


OE = Vil 



CE = Vil 


V|N=^0/VOUT=0, 
Ta = 25°C 


A.C. Operating Characteristics During Wlite/Erase (Over operating Vcc and Temperature Range) 


Symbol 

Parameter 

Mm. 

Q|4I 

Maximum Endurance 

10,000 

ts 

CC, CE, OE or An Setup to WE 

50 


tWRl6l 


READ TIMING 


WE to CE, OE, CC, An or Data Change 


Write Enable, WE, Chip Clear — All Devices 
Pulse Width Modes — 52BXX 

Byte Modes — 52BXXH 


WE to Mode Change 


Units 


Cycles/Byte 


ns 


s 


ns 


ms 


s 


ms 


ns 




OUTPUT i ouT PUTj ^ 

h" Ucc <OH — H 

Kl 

t^vi co. 

1. OE may be delayed upjo t Acc — tOE after the falling edge of CE without impact on tACC 

2. toF is specified from OE or CE, whichever occurs first. 

3. This parameter is periodically sampled. 

4. Maximum endurance, Q, is th e number of write and erase cycles/byte. 

5. After tn, hold time, from WE, the inputs CE, OE, CC. Address and Data are latched and are "Don’t Cares" until twR, Write Recovery 
Time, after the trailing edge of WE. 

6. The Write Recovery Time, twR, is the time after the trailing edge of WE that the latches are open and able to accept the next mode 
set-up conditions. Reference Table 1 (page 2) for mode control conditions. 
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SEEQ Technology 
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CHIP ERASE PERIOD - 


ADDRESS AND I/O PINS ARE “DONT CARE". 

*IN THE BYTE ERASE/WRITE^OR CHIP ERASE MODE, Wl FOR THE 52B13 MAY BE EITHER A 
HIGH OR TTL VOLTAGE. WE FOR THE 52XXH IS TTL ONLY. 

•'IN THE CHIP ERASE MODE, OE IS A HIGH VOLTAGE FOR THE 52B13/S2B13H ONLY. 


-START OF NEXT MODE 


eeeo 
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64K/128KUV EPROM 


PRODUCT DESCRIPTION 


September 1983 


Features 

■ 200 ns Access Times at 0 to 70° C 

■ Programmed Using inteiiigent Aigorithm 
— Typicaiiy 5 ms/byte Programming Time 

— 2 Minutes for 5143 (27128) 

— 1 Minute for 5133 (2764) 

■ JEDEC Approved Bytewide Pin 
Configuration 

— 5133 8Kx 8 Organization 

— 5143 16K X 8 Organization 

U Low Power Dissipation 

— 100 mA Active Current 

— 30 mA Standby Current 

■ Extended Temperature Range Avaiiable 

■ Siiicon Signature^'* 

Biock Diagram 


Description 

SEED’S 5133 and 5143 are ultraviolet light erasable 
EPROMs which are organized 8K x 8 and 16K x 8 
respectively. They are pin for pin compatible to 64K 
and 128K EPROMs, such as the 2764 and 27128 
respectively, in all operational/ programming modes. 
Both devices have access times as fast as 200 ns 
over the 0 to 70° C temperature and Vqc tolerance 
range. The access time is achieved without sacrific- 
ing power since the maximum active and standby 
currents are 100 mA and 30 mA respectively. The 
200 ns allows higher system efficiency by eliminat- 
ing the need for wait states in today’s 8- or 16-bit 
microcomputers. 

Initially, and after erasure, all bits are in the "1 ” state. 
Data is programmed by applying 21 V to Vpp and a 
TTL ‘‘O’’ to pin 27 (program pin). The 5133 and 5143 
may be programmed with an intelligent algorithm 
(continued on page 2) 

Pin Configuration 




NOTE 1; PIN 26 IS A NO CONNECT 
ON THE S133. 


PINS 

3 ml 

OE 

(22) 

(27) 

Vpp 

(1) 

Vcc 

(28) 

Outputs 
(11-13, 15-19) 

Read 

Vil 

Vil 

Vih 

Vcc 

Vcc 

□out 

Standby 

Vih 

X 

X 

Vcc 

Vcc 

High Z 

Program 

Vil 

Vih 

Vil 

Vpp 

Vcc 

Din 

Program Verify 

Vil 

Vil 

Vih 

Vpp 

Vcc 

Dout 

Program Inhibit 

Vih 

X 

X 

vpp 

Vcc 

High Z 

Silicon Signature'" 

Vil 

Vil 

Vih 

Vcc 

Vcc 

Encoded 

Data 


Pin Names 


Ac 

ADDRESSES - COLUMN (LSB) 

Ar 

ADDRESSES - ROW 

CE 

CHIP ENABLE 

OE 

OUTPUT ENABLE 

Oo - O7 

OUTPUTS 

P^ 

PROGRAM 


X can be either Vil or Vih 

For Silicon Signature'”: A0-A3 are toggled. A4 = Vil. Ag = 12V. all other 
addresses are at any TTL level. 


SGGQ 
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SEEQ Technology 


5133/5143 

PRODUCT DESCRIPTION 


that is now available on commercial programmers. 
The programming time is typically 5 ms/ byte or 2 
minutes for all 16K bytes of the 5143. The 5133 
requires only half of this time, about a minute for 8K 
bytes. This faster time improves manufacturing 
throughput time by hours over conventional 50 ms 
algorithms. Commercial programmers (e.g. Data I/O, 
Pro-log, Digelec, Kontron, and Stag) have imple- 
mented this fast algorithm for SEEQ's EPROMs. If 
desired, the 5143 and the 5133 may be programmed 


using the conventional 50 ms programming specifi- 
cation of older generation EPROMs. 

Incorporated on the 5143 and 5133 is Silicon Signa- 
ture^*. Silicon Signature contains encoded data 
which identifies SEEQ as the EPROM manufacturer, 
the product’s fab location, and programming infor- 
mation. This data is encoded in ROM to prevent 
erasure by ultraviolet light. 


Absolute Maximum Stress Ratings 

Temperature 

Storage -65° C to +1 50° C 

Under Bias -10° C to +80° 0 

AH Inputs or Outputs with 

Respect to Ground +7V to -0.6V 

Vpp During Programming with 

Respect to Ground +221/ to -0.6V 

Voltage on Ag with 

Respect to Ground +15.5V to -0.6V 


‘COMMENT: Stresses above those listed under "Absolute 
Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation 
of the device at these or any other conditions above those 
indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating condi- 
tions for extended periods may affect device reliability. 


Recommended Operating Conditions (5ixx = 5133 and 5143) 


Vcc Supply Voltageiii 


Temperature Range (Read Mode) 


Vpp Durinn Pronrammino 


51XX-200, 51XX-250 
51XX-300, 51XX-450 

51XX-2, 51XX-3, 51XX-4 

5V±10% 

5 V ± 5% 

Oto 70° C 

Oto 70° C 

21 ±0.5 V 

21 ± 0.5 V 


DC Operating Characteristics During Read or Programming 


1 


> 

o: 

o 

LU 


Symbol 

Parameter 

IlN 

Input Leakage Current 

lo 

Output Leakage Current 

IPP 2 

Vpp Current Read Mode 


Prog. Mode 

ICCI 2 

Vcc Standby Current 

ICC2 2 

Vcc Active Current 

ViL 

Input Low Voltage 

ViH 

Input High Voltage 

VOL 

Output Low Voltage 

VOH 

Output High Voltage 



NOTES: 

1 . Vqq must be applied simultaneously or before Vpp and removed simultaneously or after Vpp. 


00©Q 


Technology, Incorporated 


Test Conditions 


ViN = Vcc Max. 


VouT = Vcc Max. 


Vpp = Vcc Max. 


Vpp = 21.5V 


CE = Vih 


CE = OE = Vil 



lOL = 2.1 mA 


lOH = -400 pA 


1C MASTER 1984 




































































5133/5143 

PRODUCT DESCRIPTION 


AC Operating Characteristics During Read 




1 Limits (nsec) 




51XX-2 

51XX-200 

51XX-250 

51XX-3 

51XX-300 

51XX-4 

51XX-450 

Test 

Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Conditions 

TaCC 

Address to Data Valid 


200 


250 


300 


450 

> 

II 

ILU 

10 

11 

ILU 

lo 

Tce 

Chip Enable to Data Valid 


200 


250 


300 


450 

_i 

> 

II 

|LU 

lo 

UJ 

o 

1- 

Output Enable to Data 
Valid 


75 

■ 

too 

lull 

120 

■ 

150 

_l 

> 

II 

lUJ 

lo 

Tdf 

Output Enable to Output 
Float 

0 

60 

0 

60 

0 

105 

0 

130 



Output Hold from Chip 
Enable, Addresses, or , 
Output Enable whichever 
occurred first 

0 

1 

1 

0 

■ 

0 

■ 

0 

■ 

> 

II 

|UJ 

10 

11 

|UJ 

lo 


Capacitance^^ 


Symbol 

Parameter 

Typ. 

Max. 

Unit 

Conditions 

CiN 

Input Capacitance 

4 

6 

pF 

> 

o 

II 

z 

> 

Gout 

Output Capacitance 

8 

12 

pF 

VoUT = OV 


A.C. Test Condftions 

Output Load: 1 TTL gate and Ci = 100 pF 
Input Rise and Fall Times: < 20ns 
Input Pulse Levels: 0.45V to 2.4V 
Timing Measurement Reference Level: 
Inputs 1Vand2V 
Outputs 0.8V and 2V 


A.C. Waveforms 



NOTES: 

1. THIS PARAMETER IS SAMPLED AND IS NOT 100% TESTED. 

2. OE MAY BE DELAYED UPJTO IacC - toE AFTER THE FALLING EDGE OF CE WITHOUT IMPACT ON Iacc 

3. Idf is specified from OE OR CE, WHICHEVER OCCURS FIRST. 


L-seeo 


Technology, Incorporated 
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IC MASTER 

ffiLOMGS OM WUR 
BOO^iELF 

If you use IC MASTER frequently, you can obtain your own copy by ordering 
now. Use the order cards contained in this publication, or order by 
telephone as described below. 

IC MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that are 
closest to his specific needs. It is the surest way to find the optimum 
device to answer an engineering design requirement. By ordering now, you 
won’t have to borrow or search for IC MASTER the next time you need it. 

Typical Use of IC MASTER 

Can an engineer find out who makes a 64K dynamic RAM with an access 
time of 120 nanoseconds or faster in less than 30 seconds? 

He can If he turns to the Memory section of IC MASTER and looks for the 
64K organization (words and bits per word) that he needs. 

Because each device is listed in order of access time, he can easily 
determine the devices that satisfy his speed requirements. 

In the United States only: 

You can order IC MASTER simply by charging it to your VISA or Master 
Card credit card. To place your order, call now: (516) 222-2500. 

Ask for Extension 314. 

a®ER MXJR CX)PY 
NOW 




fri|0^C|i&Q ry$0 LQ^tw \irt7 

20 m: m$m 

82S153/e2$153A(T.$.) 

82S159<T.S.) 


24Plrt: 82S467<T.S.) 


28fnr«: 8^100(T.S.)/82S4Q1<0.a) 
8^102(O.C.)/82S103(T.$.) 
; 82S105A<T.S.) 


rams 

256-B<T: 82LS16(T.S)/82LS17(O.C.) 
2034-BIT: 82S2i2A(T.S.) 


- PDrVMe 
rKwIVIS 

256-BIT: 82S23A(O.C.)/82S123A<T.$.) 

1024-BIT: 82S126A<aC.)/82S129A<T.S.) 

2048-8IT: 82S130A(O.C.)/82S131A(T.S.) 
82LS135(T.S.) 

4096-BIT: 82S137A/82S137B(T.$.) 
82S147A(T.S.) 

8192-BIT: 82S181A/82$181B(T.S.) 

82S185A/82$185B(T.$.) 

16,384-BlT: 82$191A(T.S.) 

. 82HS195<IS.) 

32,768-BiT: 82HS321<T.S.) 


a aii^icScry of US. PhB^js Corpofotion 

Signetftes Osnxmatfon 
8i1 E. Arques Awnue 
RO.8OX3409 
Sunnyvale, California 94088-34(^ 
fetephone 408/739-7700 
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BIPOLAR MEMORY DIVISION 




SELECTION GUIDE 


Device 

Org 

Output 

Output 

Access 

Temp 

Pkg 

Pins 

Max 



CKT 

Logic 

Time 




Icc 



1 

2 

3 

4 

5 



FPLAs 









82S100 

16x48x8 

TS 

— 

50 

M,C 

F.N 

28 

170 

82S101 

16x48x8 

be 

— 

50 

M,C 

F.N 

28 

170 

82S152 

18x32x10 

oc 

I/O 

40 

M,C 

FN 

20 

155 

82S152A* 

18x32x10 

oc 

I/O 

30 

M,C 

FN 

20 

155 

82S153 

18x32x10 

TS 

I/O 

40 

M,C 

FN 

20 

155 

82S153A* 

18x32x10 

TS 

I/O 

30 

M,C 

FN 

20 

155 

82S161* 

12x48x8 

TS 

— 

50 

M,C 

F.N 

24 

170 

82S173* 

20x24x11 

TS 

I/O 

25 

M,C 

FN 

24 

170 

FPGAs 









828151* 

18x12 

TS 

I/O 

20 

M,C 

F.N 

20 

155 

8281 03 

16x9 

TS 

— 

35 

M,C 

F.N 

28 

170 

FPLSs 









828105 

16x48x8 

TS 

R 

60 

M,C 

F.N 

28 

180 

8281 05A 

16x48x8 

TS • 

R 

50 

M,C 

F.N 

28 

180 

828155* 

16x32x12 

TS 

l/O.R 

65 

M,C 

FN 

20 

155 

828157* 

16x32x12 

TS 

l/0,R 

65 

M.C 

FN 

20 

155 

828159 

16x32x12 

TS 

l/0,R 

65 

M,C 

FN 

20 

155 

828167 

14x48x6 

TS 

R 

65 

C 

F3.N3 

24 

160 

PROMs 









82823 

32x8 

OC 

— 

50 

M,C 

F.N 

16 

77 

82823A* 

32x8 

OC 

— 

25 

M.C 

FN 

16 

100 

828123 

32x8 

TS 

— 

50 

M.C 

FN 

16 

77 

8281 23A* 

32x8 

TS 

— 

25 

M.C 

F.N 

16 

100 

828126 

256x4 

OC 

— 

50 

M.C 

F.N 

16 

120 

8281 26A* 

256x4 

OC 

— 

35 

M.C 

FN 

16 

120 

828129 

256x4 

TS 

— 

50 

M.C 

FN 

16 

120 

828129A* 

256x4 

TS 

— 

35 

M.C 

F.N 

16 

120 

10149 

256x4 

OE 

— 

20 

C 

F 

16 

150 

100149 

256x4 

OE 

— 

20 

C 

F 

16 

150 

828130 

512x4 

OC 

— 

50 

M.C 

F.N 

16 

140 

8281 30A‘ 

512x4 

OC 

— 

35 

M.C 

F.N 

16 

140 

82S131 

512x4 

TS 

— 

50 

M.C 

F.N 

16 

140 

8281 31 A* 

512x4 

TS 

— 

35 

M.C 

FN 

16 

140 

82L8135 

256x8 

TS 

— 

100 

M.C 

FN 

20 

100 

828135* 

256x8 

TS 

— 

45 

M.C 

FN 

20 

155 

828115 

512x8 

TS 

L 

60 

M.C 

F.N 

24 

175 

828141 

512x8 

TS 

— 

60 

M.C 

FN 

24 

175 

828137 

1024x4 

TS 

— 

60 

M.C 

FN 

18 

140 

8281 37A 

1024x4 

TS 

— 

45 

M.C 

FN 

18 

140 

8281 37B 

1024x4 

TS 

— 

35 

C 

FN 

18 

140 

828147 

512x8 

TS 

— 

60 

M.C 

F.N 

20 

155 

8281 47A 

512x8 

TS 

— 

45 

M.C 

FN 

20 

155 

82L8181 

1024x8 

TS 

— 

150 

M.C 

F.N 

24 

80 

828180 

1024x8 

OC 

— 

70 

M.C 

FN 

24 

175 

828181 

1024x8 

TS 

— 

70 

M.C 

FN 

24 

175 

8281 81 A 

1024x8 

TS 

— 

50 

M.C 

FN 

24 

175 

8281 81 B 

1024x8 

TS 

— 

45 

C 

FN 

24 

175 

828183 

1024x8 

TS 

L 

60 

M.C 

F.N 

24 

175 

8282708 

1024x8 

TS 

— 

90 

M 

FR.G 

24 

185 

828185 

2048x4 

TS 

— 

100 

M.C 

FN 

18 

120 

8281 85A 

2048x4 

TS 

— 

50 

M.C 

FN 

18 

155 

8281 85B 

2048x4 

TS 

— 

45 

C 

FN 

18 

155 

828191 

2048x8 

TS 

— 

80 

M.C 

F.N 

24 

175 

8281 91 A 

2048x8 

TS 

— 

55 

M.C 

F.N 

24 

175 

8281 91 B* 

2048x8 

TS 

— 

45 

M.C 

F.N 

24 

175 

82H8195* 

4096x4 

TS 

— 

30 

M.C 

F.N 

20 

155 

828321* 

4096x8 

TS 

— 

70 

M.C 

F.N 

24 

175 

82H8321* 

4096x8 

TS 

— 

40 

M.C 

FN 

24 

175 

82H8641* 

8192x8 

TS 

— 

45 

M.C 

FN 

24 

175 
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Device 

Org 

Output 

CKT 

1 

Output 

Logic 

2 

Access 

Time 

3 

Temp 

4 

Pkg 

5 

Pins 

Max 

Icc 

CAMS 

I 10155 

8x2 

OE 

— 

13 

C 

F,N 

18 

140 

RAMS 

3101A 

16x4 

OC 

B 

35 

c 

F,N 

16 

105 

54/74S189 

16x4 

TS 

B 

35 

M,C 

F,N 

16 

110 

82S21 

32x2 

OC 

T 

50 

C 

F,N 

16 

130 

82S16 

256x1 

TS 

T 

50 

M.C 

F,N 

16 

115 

82S17 

256x1 

OC 

T 

50 

M,C 

F,N 

16 

115 

74S301 

256x1 

OC 

B 

50 

M,C 

F.N 

16 

115 

82LS16 

256x1 

TS 

T 

40 

M,C 

F,N 

16- 

70 

82LS17 

256x1 

OC 

T 

40 

M,C 

F.N 

16 

70 

74LS301 

256x1 

OC 

B 

40 

M,C 

F,N 

16 

70 

82S09 

64x9 

OC 

T 

45 

M,C . 

F,N 

28 

190 

82S09A 

64x9 

OC 

T 

35 

C 

F,N 

28 

190 

82S19 

64x9 

OC 

B 

35 

M,C 

F.N 

28 

190 

82S210 

256x9 

TS 

B 

60 

M,C 

F.N 

24 

185 

82S212 

256x9 

TS 

B 

45 

M,C 

F.N 

22 

185 

82S212A 

256x9 

TS 

B 

35 

C 

F.N 

22 

185 

8X350 

256x8 

TS 

B 

N/A 

M,C 

FN 

22 

185 


NOTES: 

1 Output circuit 

OE =Open Emitter 
OC = Open Collector 
TS =3 State 

2 Output logic 

T = Transparentinput data appears on output during VVrite 

B = Blankedoutput is blanked during Write 

R = Register 

I/O = Input/Output option 

L = Latch 

3 Commercial (0°C to +75°C) except (82S2708) 

4 Temperature range 

C = Commercial (0°C to +75°C) 

M = Military ( - 55°C to + 1 25'’C) 

A = Automotive (-40°C to +85°C) 

5 Packages: 

F = Hermetic Cerdip Dual In Line 
N = Plastic Dual In Line 
R = Ceramic Flat Pack (Military only) 

G = Ceramic Square Leadless Chip Carrier (Military only) 
’Under development 


(0 

o 

+-> 

0 

c 

O) 

CQ 
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FIELD PROGRAMMABLE GATE ARRAY (18x15x12) 82S151 


INTEGRATED FUSE LOGIC 
SERIES 20 


DESCRIPTION 

The 82S151 is a single level logic element, 
consisting of 12 AND gates with fusible 
link connections for programming I/O 
polarity, I/O direction and output enable 
control. 

All gates are linked to 6 inputs (I) and 12 
bidirectional I/O lines (B). These yield vari- 
able I/O gate configurations via 3 direction 
control gates (D), ranging from 18 inputs to 
12 outputs. 

On chip T/C buffer^ couple either True (I, B) 
or Complement (I, B) input polarities to each 
AND gate. The polarity of all gate out- 
puts is individually programmable through 
a set of EX-OR gates for implementing 
AND/NAND logic functions. Alternately, if 
desired, OR/NOR logic functions can also 
be realized by programming for each gate 
the complement of its inputs and output 
(DeMorgan’s Theorem). 

The 82S151 is field programmable, enabling 
the user to quickly generate custom patterns 
using standard programming equipment. 

This device is available in a 20-pin slim- 
line package. For the commercial tempera- 
ture range (0°C to +75“C) specify N82S151 N 
or F. For the military temperature range 
{ -55*0 to + 125“C) specify S82S151 F only. 


FEATURES 

• Field Programmable (Ni-Cr link) 

• 6 inputs 

• 15 Product Terms: 

12 Logic Terms 
3 Control Terms 

• 12 bidirectional I/O lines 

• Active high or low outputs 

• Programmable output enable 

• Power dissipation: 650mW (typ) 

• I/O propagation delay: 25ns (max) 

• Input loading 

N82S151: -IOO^A(max) 
S82S151: -150^A(max) 

• Output: three-state 

• TTL compatible 


APPLICATIONS 

• Random gating functions 

• Address decoding 

• Code detectors 

• Memory mapped i/0 

• Fault monitors 

• I/O port decoders 


FUNCTIONAL DIAGRAM 



PIN CONFIGURATION 



LOGIC FUNCTIONS 


Typical Output Functions: 

Active-High 

X = A . B . C 

Active- Low 
X = A . B . C • . . . . . 

X = A-(-B-t-C-(- 

NOTES: 

1. For each of the 12 outputs, either function X 
(active-high) or X (active-low) is available, but not 
both. The desired output polarity is programmed 
via the EX-OR gates. 

2. X, A, B, C, etc. are user defined connections to 
fixed inputs (I) and bidirectional pins (B). 
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FIELD PROGRAMMABLE GATE ARRAY (18x15x12) 

82S151 

ABSOLUTE MAXIMUM RATINGS 

INTEGRATED FUSE LOGIC 
SERIES 20 

THERMAL RATINGS 


TEMPERATURE 

Mili- 

tary 

Commer- 

cial 

Maximum junction 

175“C 

ISO^C 

Maximum ambient 

125'’C 

75*0 

Allowable thermal rise 



ambient to junction 

50“C 

75“C 


PARAMETER 

RATING ^ 

UNIT 

B2QII 

Max 

Vqc Supply voltage 


+7 

Vdc 

V||^ Input voltage 


+5.5 

Vdc 

Vqut Output voltage 


+5.5 

Vdc 

l||sj Input currents 

-30 

+30 

mA 

•out Output currents 


+ 100 

mA 

Temperature range 



C° 

Ta Operating 




N82S151 

0 

+75 


S82S151 

-55 

+ 125 


TstG Storage 

-65 

+ 150 



DC ELECTRICAL CHACTERISTICS N82S151: O'C < < +75”C, 4.75V < Vcc ^ 5.25V 

S82S151: -55”C < < + 125'C, 4.5V < Vqc ^ 5.5V 


PARAMETER 

TEST CONDITION 

N82S151 

S82151 

UNIT 

Min 

Typ2 

Max 

Min 

Typ2 

Max 


Input voltage^ 








V 

V|L 

Low 

Yqq = Min 



.80 



.80 


V|H 

High 

Vqc = Max 

2.0 



2.0 




V|C 

Clamp3’^ 

Vqc = 1 in = -12mA 


-.8 

-1.2 


-.8 

-1-2 



Output voltage^ 

Vqc = Min 







V 

YoL 

Low 

•OL = 10mA 



.5 





VoL 

Low 

•OL = 8mA 






.5 


Yoh 

High 

•oh = ~2mA 

2.4 



2.4 





Input Current 

Vqc = Max 







mA 

•iL 

Low 

V|N = 0.45V 



-100 



-150 


IlH 

High 

V|N = 5.5V 



40 



50 



Output Current 

Vqc = max 








•O(OFF) 

Hi-Z state^ 

Vqut = 5.5V 



80 



110 

fiA 


Short circuit 

YoUT = •45V 



-140 



-210 


•os 

Vqut = ov 

-15 


-70 ' 

-15 


-85 

mA 

•cc 

YcC supply current 

Vqc = max 

1 

130 

155 


130 

155 

mA 


Capacitance 

Vqc = 5V 







PF 

C|N 

Input 

V|N = 2.0V 


8 



8 


Cb 

I/O 

Vb = 2.0V 

IH 

15 



15 




AC ELECTRICAL CHACTERISTICS = 470Q. Rj = 1 KQ 

N82S151; 0“C < < +75*C, 4.75V < Vcc -s 5.25V 

S82S151: -55°C < Ta < + 125°C, 4.5V < Vcc ^ 5.5V 


PARAMETER 

TO 

cpnu 

TEST 

CONDITIONS 

N82S151 

S82S151 

unit 

Min 

Typ2 

Max 

Min 

Typ2 

Max 

TpQ Progagation delay 

Output ± 

Input ± 

Cl = 30pF 


20 

25 


20 


ns 

Foe Output enable 

Output— 

Input ± 



25 


20 


ns 

Fqd Output disable® 

Output+ 

Input ± 

Cl = 5pF 


20 

25 


20 


ns 


NOTES 

1 . Stresses above those listed under “Absolute Maximum Ratings' may cause permanent 5. Duration of short circuit should not exceed 1 second. 


damage to the device. This is a stress rating only, and functional operation of the 6. Measured at V-j- = Vql + 0.5V. 

device of these or any other condition above those indicated in the operation of the 7. Iq (OFF) at VouT ^ O includes 1 |l max value and at Vqut = 5.5V includes 
device specifications is not implied. I|l_l max value. 

2. All typical values are at Vcc = 5V. Ta = 25'C. 

3. All voltage values are with respect to network ground terminal. 

4. Test one at a time. 


CO 

o 

’•i-i 

0 

O) 
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FIELD PROGRAMMABLE LOGIC ARRAY (1 8 x 42 X 1 0) 82S153/82S153A (T.S.) 


DESCRIPTION 

The 82S153 and 82S153A are two-level logic 
elements, consisting of 32 AND gates and 
10 OR gates with fusible link connections 
for programming I/O polarity and direction. 

All AND gates are linked to 8 inputs (I) and 
10 bidirectional I/O lines (B). These yield 
variable I/O gate configurations via 10 
direction control gates (D), ranging from 18 
inputs to 10 outputs. 

On chip T/C buff^s_couple either True (I, B) 
or Complement (I, B) input polarities to all 
AND gates, whose outputs can be optionally 
linked to all OR gates. Their output polarity, 
in turn, is individually programmable 
through a set of EX-OR gates for imple- 
menting AND/OR or AND/NOR logic 
functions. 

The 82S153 and the 82S153A are field 
programmable, enabling the user to 
quickly generate custom patterns using 
standard programming equipment. 

Both devices are available in a 20-pin slim 
line package. For the commercial tempera- 
ture range (0°C to +75’‘C) specify N82S153 
N or F and N82S153A N or F. For the military 
temperature range (-55°C to -f 125“C) 
specify S82S153 F only and S82S153A F 
only. 

FUNCTIONAL DIAGRAM 


FEATURES 

• Field Programmable (Ni-Cr links) 

• 8 inputs 

• 32 AND gates 

• 10 OR gates 

• 10 bidirectional I/O lines 

• Active high or low outputs 

• 42 Product Terms: 

32 Logic Terms 
10 Control Terms 

• I/O propagation delay: 

N82S153: 40ns (max) 
N82S153A: 30ns (max) 
S82S153: 60ns (max) 
S82S153A: 45ns (max) 

• Input loading 

N82S1S3: -100/iA(max) 
S82S153: -1S0/4A(max) 

• Power dissipation: 

650mW (typ) 

• Output: three-state 

• TTL compatible 


APPLICATIONS 

• Random logic 

• Code converters 

• Fault detectors 

• Function generators 

• Address mapping 

• Multiplexing 


INTEGRATED FUSE LOGIC 
SERIES 20 


PIN CONFIGURATION 



Typical product term: 

Pn = A.B.C.D- 

Typical logic function: 

At Output Polarity = H 
Z=P0 -kP1-fP2 

At Output Polarity = L 
Z= PO-l- PI + P2-I- 


NOTES: 

1. For each of the 10 outputs, either function Z 
(active-high) or Z (active-low) is available, but not 
both. The desired output polarity is programmed 
via the EX-OR gates. 

2. Z, A, B, C, etc. are user defined connections to 
fixed inputs (I) and bidirectional pins (B). 

I 
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FIELD PROGRAMMABLE LOGIC ARRAY (1 8 X 42 X 1 d) 82S153/82S153A (T.S.) 


INTEGRATED FUSE LOGIC 
SERIES 20 

ABSOLUTE MAXIMUM RATINGS^ THERMAL RATINGS 


TEMPERATURE 

on 

cial 

Maximum junction 

175X 

150X 

Maximum ambient 

125X 

75X 

Allowable thermal rise 



ambient to junction 

j 

SOX 

75X 


PARAMETER 

RATING 

UNIT 

Min 

Max 

Vcc 

Supply voltage 




V|N 

Input voltage 




VOUT 

Output voltage 




l|N 

Input currents 

-30 

+30 


'OUT 

Output currents 


+ 100 

mA 


Ternperature range 



C° 

Ta 

Operating 





N 82S 153/1 53A 

0 

+75 



S82S153/153A 

-55 

+ 125 


TsTG 

Storage 

-66 
■■ ■ 1 

+ 150 



DC ELECTRICAL CHARACTERISTICS N82S153, N82S153A: O’C < Ta < +75’C, 4.75 < Vcc ^ 5.25V 

S82S153, S82S153A; -55“C < T* < +125"C, 4.5V < Vcc ^ 5.5V 




N82S153 

S82S153 


rMnMM'C I CM 

lEST CONuiiiUN 

Min 

Typ2 

Max 

Mjn 

Typ2 

Max 

UNIT 

Input voltage^ 








V 

ViL Low 

Vcc = 



.85 



.80 


V|H High 

Vcc = max 

2.0 



2.0 




V|c Clarnp^'* 

Vcc = = -12mA 


-.8 

-1.2 


-.8 

-1.2 


Output voltage 

Vcc = min 







V 

Vql Low^ ® 

Iql — 15mA 



.5 





Vql Low35 

IqL = 12mA 






■5 


Vqh High36 

Iqh = -2mA 

2.4 



2.4 




Input current 

Vcc = 







mA 

IlL Low 

V|N = 0.45V 



-100 



-150 


l|H High 

ViN = 5.5V 



40 



50 


Output current 

Vcc = max 








'O(OFF) Hi-Z state^° 

VquT = 5.5V 



80 



110 

mA 


VoUT = •'^5V 



-140 



-210 


Iqs Short circuit"^’ ^ 

Vqut = ov 

-15 


-70 

-15 


, -85 

mA 

•CC Vcc supply current® 

Vcc = max 








Capacitance 

Vcc = 5V 








C|M Input 

V|N = 2.0V 


8 



a 



Cb I/O 

Vb = 2.0V 



15 




15 







^ 

O 

AC ELECTRICAL CHACTERISTICS Ra = 470n, Rj = l Kfi % 

N82S153, N82S153A: OX < Ta < +75X, 4.75 < Vcc ^ 5.25V C 

S82S153. S82S153A; -55X < Ta < +125X, 4.5V < Vcc ^ 5.5V .2^ 


DAQAlLiCT-CD 
•-•-knmffwik 1 fcO 

TO 



FROM 

1 

TEST 

CONDITIONS 

N82S153 

S82S153 

UNIT 

Min 

^ _J 

Typ 

Max 








■ 

30 

25 

40 

35 

I 


55 

45 

ns 

Tqd Output disable^ 

Output+ 

Input ± 

Cl = 5pF 


25 

35 


25 

45 

ns 

PARAMETER 

TO 

FROM 

TEST 

CONDITIONS 

N82S153A 

S82S153A 

UNIT 

Min 

Typ 

Max 

Min 

Typ 

Max 

TpD Progagation delay 

TqE Output enable 

Output ± 
Output— 

Input ± 

Input ± 

Cl = 30pF 

■ 

m 

30 

30 

■ 



B 

Tqq Output disable^ 

Output+ 

Input ± 

Cl = 5pF 



30 
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DESCRIPTION 

The 82S159 is a three state output registered 
logic element combining AND/OR gate arrays 
with clocked J/K flip-flops, dynamically converti- 
ble to D-type via a “foldback” inverting buffer 
and control gate ¥ q . It features 8 registered I/O 
outputs (F), in conjunction with bidirectional I/O 
lines (B). These yield variable I/O gate and 
register configurations via control gates (D, L) 
ranging from 16 inputs to 12 outputs. 

The AND/OR arrays consist of 32 logic AND 
gates, 13 control AND gates, and 21 OR gates 
with fusible link connections for programming 
I/O polarity and direction. All AND gates are 
linked to 4 inputs (I), bidirectional I/O lines (B), 
internal flip-flo_g outputs (Q), and Complement 
Array output (C). The Complement Array con- 
sists of a NOR gate optionally linked to all AND 
gates for generating and propagating com- 
plementary AND terms. 

On chip I/C buf^fers cou£le either True (I, B. Q) or 
Complement (7, B, Q, C) input polarities to all 
AND gates, whose outputs can be optionally 
linked to all OR gates. One group of OR gates 
drives bidirectional I/O lines (B), whose output 
polarity is individually programmable through a 
set of EX-OR gates for implementing AND-OR or 
AND-NOR logic functions. Another group drives 
the J-K inputs of all flip-flops, as well as 
asynchronous Preset and Reset lines (P, R), 
(except the 82S158/159, where AND functions 
are provided). 

All flip-flops are positive edge trigger and can be 
used as input, output, or I/O (for interfacing with 
a bidirectional data bus) in conjunction with load 
control gates (L), steering inputs (I), (B), (Q) and 
programmable output select lines (E). 

The 82S159 is field programmable, enabling the 
ussr to Quickly Qsnorsts custcnrt psttsrns usinQ 
standard programming equipment. 

The 82S159 is available in a 20-pin, slim line 
package. For the commercial temperature range 
(0°C to -t- 75-0) specify N82S159N or F. For the 
military range (-55°C to -i- 125°C) specify 
S82S159F only. 


FUNCTIONAL DIAGRAM 


FEATURES 

• Field programmable (Ni-Cr link) 

• 4 dedicated inputs 

• 13 control gates 

• 32 AND gates 

• 21 OR gates 

• 45 product terms: 

32 logic terms 

13 control terms 

• 4 bidirectional I/O lines 

• 8 bidirectional registers 

• J/K, T, or D-type flip-flops 

• Asynchronous Preset/Reset 

• Complement Array 

• Active high or low outputs 

• Programmable O.E. control 

• Positive edge trigger clock 

• Power-on reset on all flip-flops (Fn = “1”) 

• Clock frequency: N82S159: 15 MHz (max) 

S82S159: MHz (max) 

• Input loading: N82S159: - 100^ (max) 

S82S159: -l50(iA(max) 

• Power dissipation: 650mW (typ) 

• TTL Compatible 


APPLICATIONS 

• Random sequential logic 

• Synchronous up /down counters 

• Shift registers 

• Bidirectional data buffers 

« Timing function generators 

• System controllers /synchronizers 

• Priority encoder/registers 


INTEGRATED FUSE LOGIC 
SERIES 20 

PIN CONFIGURATION 


1 F.N PACKAGES 


CK[T 


iEVcc 

‘oU 


EIFt 

HE 


EFe 

I 2 E 


HFs 

82S159 


3DF4 

BoE 


El ^3 

Bid 


iJjFj 

B 2 E 


IUFi 

B 3 E 


tEJFo 

F = Cerdip GNDQo 


m&i. 

1 N “ Plastic 




FLIP-FLOP TRUTH TABLE 

1 r I 1 1 

I Vcc I Sue 1 L CK - - 


L X X H L X X 

L X X L H X X 

L L t L L L L 

L L t L L L H 

L L t L L H L 

L L t L L H H 

H H t L L L H 

H H t L L H L 


-I-IOV 

X 1 

1 X 

X 

L 

H 

X 1 

1 X 

X 

H 

L 




rrn 

1 ^ 

mmmm 

mg 

Q 

L 

1 

H 

Q 

mm 

wm 

Kl 

H 

D 

M 


NOTES 

1. Positive Logic: 

j/K:^To-I-Ti -l-Tg T47 

■•■n = S*(lo*l,»l2. . .)»(Qo»Qv . • . ) 

2. t denotes transition from Low to High level. 

3. X = Don't Care 

4. * s Forced at P„ pin for loading J/K flip-flop in !/0 
mode. L must be enabled, and other active Tf, disabled 
via steering input(s) I, B, or Q. 

5. At P •• R ■> H, Q =« H. The final state of Q depends on 
which is released first. 

6. * * a Forced at F^ pin to load J/K flip-flop independent 
of program code (Diagnostic mode). 
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FIELD PROGRAMMABLE LOGIC SEQUENCER 
(16x45x12) 


ABSOLUTE MAXIMUM RATINGS^ 



Bignotics 


82S159 (T.S.) 


INTEGRATED FUSE LOGIC 
SERIES 20 

THERMAL RATINGS 


PARAMETER 

RATING 

UNIT 


Max 

Vcc 

Supply voltage 


+7 

Vdc 

V|N 

Input voltage 


+5.5 

Vdc 

Vqut 

Output voltage 


+5.5 

Vdc 

■in 

Input currents 

-30 

+30 

mA 

■out 

Output currents 


+ 100 

mA 


Temperature range 



°C 

Ta 

Operating 





N82S159 

0 

+75 



S82S159 

-55 

+ 125 


Tstg 

Storage 

-65 

+ 150 



TEMPERATURE 

MILI- 

TARY 

COM- 

MER- 

CIAL 

Maximum 

junction 

175“C 

150“C 

Maximum 

ambient 

125“C 

75’C 

Allowable thermal 
rise ambient 
to junction 

50“C 

75°C 


DC ELECTRICAL CHARACTERISTICS N82S159. 0° < Ta < +75“C. 4.75V < Vcc ^ 5.25V 

S82S15S: -55''C < Ta < +125®C, 4.5V < Vcc ^ 5.5V 



N82S159 


S82S1S9 


PARAMETER 


V|H 

ViL 

V|C 

Input voltage^ 

High 

Low 

Clamp 

VOH 

Output voltage^ 

High (82S155/7/9) 

VOL 

Low 

VOL 

Low 

■iH 

Input current 

High 

■IL 

. Low 

■IL 

Low (CK input) 

■O(OFF) 

Output current 

Hi-Z state® 

■os 

Short circuit^’® 

•cc 

Vcc supply current^ 

C|N 

Capacitance 

input 

COUT 

Output 


NOTES 

1 . Stresses above those listed under "Absolute Maximum 
Ratings" may cause permanent damage to the device. 
This is a stress rating only, and functional operation of 
the device of these or any other condition above those 
indicated in the operation of the device specifications is 
not implied. 

2. All typical values are at “ SV. T^ * 2S°C. 

3. All voltage values are with respect to network ground 
terminal. 

4. Test one at a time. 

5. Measured with appKed to O.E. 

6. Duration of short circuit should not exceed 1 second. 

7. Iqq is measured with the O.E.- input grounded, all other 
inputs at 4.5V and the outputs open. 

8. Iq (OFF) at Vqut 0-45V includes IjL max value and at 
Vqut = 5.5V includes I|h mcix value. 


TEST CONDITIONS 


Vcc = 

Vqc = Min 

Vcc = Min, l|N = - 12mA 

Vcc “ 

•oh = -2mA 
Iql = 10mA 
Iql = 10mA 

Vcc = Max 
ViN = 5.5V 
V||»4 = 0.45V 
V|N = 0.45V 

Vcc = Max 
Vqut = 5.5V 
Vqut - 0.45V 

Vqut = ov 
Vcc - 
Vcc = 5.0V 

V|N =2.0V 

Vqut = 2.ov 


Typ2 

Max 

Mln Typ2 

Max 

UNIT 





V 



2 




0.80 


0.8 


-0.8 

-1.2 

-0.8 

-1.2 






V 



2.4 



0.35 

0.5 






0.35 

0.5 






mA 

<1 

40 

<1 

50 


-10 

-100 

-10 

-150 


-50 

-250 

-50 

-350 


1 

80 

1 

110 

mA 

-1 

-140 

-1 

-210 



-70 

-15 

-85 

mA 

150 

I 

190 

150 

1 

190 

mA 





PF 

8 


8 



15 


15 i 
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FIELD PI106RAMMABLE LOGIC SEQUENCER 
(16x45x12) 


82S159 (T.S.) 


INTEGRATED FUSE LOGIC 
SERIES 20 


AC ELECTRICAL CHARACTERISTICS Ri = 470fl. R 2 = ikfi 

N82S159: 0°C < Ta < +75“C. 4.75V < Vcc ^ 5.25V 
S82S159: -55°C < Ta < +125°C. 4.5V < Vcc ^ 5.5V 


PARAMETER 

TO 

FROM 

TEST 

N82S159 

S82S159 

UNIT 

CONDITIONS 



Max 

Min 

Typ’ 

Max 


Pulse width 





H 

^■1 




ns 

TcKH 

Clock^ high 

CK- 

CK-I- 


25 

mm 



20 



TCKL 

Clock low 

CK-f- 

CK- 


30 




20 



TCKP 

Period 

CK-I- 

CK+ 


70 

50 



50 



TpRH 

Preset/Reset pulse 

(I.B)+ 

(I.B)- 


40 

30 



20 




Set up time 







w^m 


mm 

ns 

T|S1 

Input 

CK+ 

(I.B)± 


40 

30 



30 

^^m 


T|S2 

Input (through Fp) 

CK-E 

F± 

Cl = 30pF 

— 

10 



5 



T|S3 

Input (through 
Complement array)'* 

CK-I- 

(I.B)± 


65 

40 

■ 

■ 

40 

m 



Hold time 







■mi 


^mi 

ns 

T|H1 

Input 

CK-E 

(I.B)± 



-10 

0 


-10 

^^m 


■'‘IH2 


CK-I- 

F± 



0 

— 

mu 

-5 

mm 



Propagation delay 







■^m 


mm 

ns 

tcko 

Clock 

F± 

CK-E 



25 



25 



TOE! 

Output enable 

F- 

O.E.- 



20 



20 








Tqdi 

Output disable^ 

F-l- 

o.e.-i- 

Cl = 5pF 


20 



20 



TPD 

Output 

B± 

(I.B)± 

Cl = 30pF 


40 

50 


35 



ToE2 

T0D2 

Output enable 
Output disable^ 

B + 

(l,B)-l- 


35 

55 


35 



B+ 

(I.B)- 

Cl = 5pF 


35 

35 

m 

35 

m 


TPRO 

TPPR 

Preset /Reset 
Power-on preset 

F± 

F- 

(I.B)-I- 

Vcc+ 

Cl = 30pF 

■ 

50 

0 

55 

10 

■ 

50 

0 

■ 



NOTE 

1 . All typical values are at Vqq = SV, = 25“C, 

2. To prevent spurious clocking, clock rise time (10%-90%) S 10ns 

3. Measured at Vj = Vq|_ + 0.5 V. 

4. When using the Complement Array Tq(^p = 75ns (min). 

5. Limits are guaranteed with 12 product terms maximum connected to each sum term line. 



TEST LOAD CIRCUIT 


Vcc 



By 

BZ 

PO 

Fn 

<5:1. 


Rl 


=: Cl 


(INCLUDES 
SCOPE AND JIG 
CAPACITANCE) 


VOLTAGE WAVEFORM 
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FIELD PROGRAMMABLE LOGIC SEQUENCER (14 x48 x6) 825167 (T.S.) 


DESCRIPTION 

The 82S167 is a bipolar, programmable 
state machine of the Mealy type. It con- 
tains logic AND-OR gate arrays with user 
programmable connections which control 
the inputs of on-chip state and output 
registers. These consist respectively of 8 
Qp, and 4 Qf edge-triggered, clocked S/R 
flip-flops, with an asynchronous preset 
option. 

All flip-flops are unconditionally preset to 
“1” during power turn-on. 

The AND array combines 14 external in- 
puts, lo.i3, with 8 internal inputs, P0.7, fed 
back from the State register to form up to 
48 transition terms (AND terms). In addi- 
tion, bit-0 and bit-1 of the internal state 
register are brought off-chip to allow ex- 
tending the output register to 6 bits, if so 
desired. 

All transition terms can include True, 
False, or Don’t Care states of the control- 
ling variables, and are merged in the OR 
array to issue next-state and next-output 
commands to their respective registers on 
the low to high transition of the Clock 
pulse. 

Both True and Complement transition 
terms can be generated by optional use of 
the internal variable (C) from the comple- 
ment array. Also, if desired, the Preset in- 

LOGIC DIAGRAM 


FEATURES 

• Field programmable (Ni-Cr link) 

• 14 True/Complement buffered inputs 

• 48 programmable AND gates 

• 25 programmable OR gates 

• 8-bit state register 

• 2-bit shared state/output register 

• 4-bit output register 

• Transition complement array 

• Programmable asynchronous 
preset/output enable 

• Positive edge-trigger clock 

• Power-on preset to logic “1” of all 
registers 

• Automatic logic “HOLD” state via S/R 
flip-flops 

• On-chip test array 

• W)= 13.9MHz (82S167) 

• Power: 650mW (typ) 

• TTL compatible 

• Tri-state outputs 

• Single -i- 5V supply 

• 300 mil wide 24-pin DIP 


put can be converted to output-enable 
function, as an additional user program- 
mable option. 

The device is available in the commercial 
temperature range. For the commercial 
temperature range (O^C to -1- 75 “C) specify 
N82S167F or N. 


INTEGRATED FUSE LOGIC 
SERIES 24 

APPLICATIONS 

e Interface protocols 

• Sequence detectors 

• Peripheral controllers 

• Timing generators 

• Sequential circuits 

• Elevator controllers 

• Security locking systems 

• Counters 

• Shift registers 


PIN CONFIGURATION 



LOGIC FUNCTION 
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FIELD PROGRAMMABLE LOGIC ARRAY (16x48x8) 82S100 (T.S.)/82S101 (O.C.) 


DESCRIPTION 

The 82S100 (tri-state) and 82S101 (open 
collector) are Bipolar, Fuse-Link Program- 
mable Logic Arrays (FPLA). Each device 
utilizes the standard AND/OR/Invert archi- 
tecture to directiy implement custom sum 
of product logic equations. 

Each device consists of 16 dedicated 
inputs and 8 dedicated outputs. Each out- 
put is capable of being activeiy controlled 
by any or all of the 48 product terms. The 
true, complement, or don’t care condition 
of each of the 16 inputs ANDed together 
comprise one P-term. AM 48 P-terms are 
then ORed to each output. The user must 
then oniy select which P-terms will acti- 
vate an output by disconnecting terms 
which do not affect the output. In addition 
each output can be fused as active-high<'^l 
or active-low'K 

The 82S100 and 82S101 are fuliy TTL com- 
patible, and include chip-enable control 
for expansion of input variables, and out- 
put inhibit. They feature either open coi- 
lector or tri-state outputs for ease of 
expansion of product terms and appiica- 
tion in bus-organized systems. 

Both devices are available in commercial 
and military temperature ranges. For the 
commercial temperature range (0°C to 
-(-75°C) specify N82S100/101, F or N, and 
for the military temperature range ( - 55°C 
to + 125°C specify S82S100/101, F, G or R. 


FEATURES 

• Field programmable (Ni-Cr link) 

• Input variables: 16 

• Output functions: 8 

• Product terms: 48 

• Address access time: 

S82S100/101 — 80ns max 
N82S100/101 — 50ns max 

• Power dissipation: 600mW typ 

• Input loading: 

S82S100/101: -150/JLmax 
N82S100/101: -100/JLmax 

• Chip enable input 

• Output option: 

82S100: Tri-state 
82S101: Open collector 

• Output disable function: 

Tri-state — Hi-Z 
Open collector — Hi 

• Separate I/O architecture 

APPLICATIONS 

• CRT display systems 

• Random logic 

• Code conversion 

• Peripheral controllers 

• F unction generators 

• Look-up and decision tables 

• Microprogramming 

• Address mapping 

• Character generators 

• Data security encoders 

• Fault detectors 

• Frequency synthesizers 

• 16 bit-to-8 bit bus interface 

• Random logic replacement 


LOGIC DIAGRAM 
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PIN CONFIGURATION 
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FIELD PROGRAMMABLE LOGIC ARRAY (16x48x8) 82S100 (T.S.)/82S1(M (O.C.) 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Min 

Max 

Vcc 

Supply voltage 


msm 

Vdc 

VlN 

Input voltage 



Vdc 

Vqut 

Output voltage 



Vdc 

l|N 

Input currents 

-30 

+ 30 

mA 

■out 

Output currents 


+ 100 

mA 


Temperature range 



*C 

Ta 

Operating 





N82S100/101 

0 

+ 75 



S82S 100/1 01 

-55 

+ 125 


Tstg 

Storage 

-65 

+ 150 



INTEGRATED FUSE LOGIC 
SERIES 28 


THERMAL RATINGS 


TEMPERATURE 

MILITARY 

COMMERCIAL 

Maximum junction 

175-0 


Maximum ambient 

125°C 


Allowable thermal rise 

50 -C 

75 “C 

ambient to junction 


(0 

o 

0 

C 

D) 

CO 


DC ELECTRICAL CHARACTERISTICS N82S100/101; o°c < T* < + 75°c, 4.75V < Vcc ^ 5.25V 


S82S100/101: -55'’C < Ta < +125“C, 4.5V < Vcc ^ 5.5V 


PARAMETER 

TEST CONDITIONS 

N82S100/101 

S82S100/101 

UNIT 

Min 

Typ2 

Max 

Min 

Typ2 

Max 


Input voltage^ 










V 

V|H 

High 

Vcc = 

2 




2 





V|L 

Low 

Vcc= Min 




0.8 




0.8 


Vic 

Clamp^'’ 

^cc ” Min, Ijisj — — 12mA 



-0.8 

-1.2 



-0.8 

- 1.2 



Output voltage 

Vcc= Min 

■1 

1 



■1 

1 



V 

Vqh 

High (82S100)3’^ 

•oh = ~ 2mA 


1 




1 




VoL 

Low^’® 

loL = 9-6mA 

m 

1 

0.35 

0.45 

■ 

1 

0.35 

0.50 



Input current 







1 



mA 

•iH 

High 

V,n = 5.5V 



<1 

25 


1 

<1 

50 


l|L 

Low 

V,N = 0.45V 



- 10 

- 100 


1 

-10 

- 150 



Output current 

CE = High, Vcc = Max 




■■ 






•OLK 

Leakage^ 

Vout = 5.5V 



1 

mm 



1 

60 

f^A 

•o(OFF) 

Hi-Z state (82S100)^ 

Vout = 5.5V 



1 




1 

60 

,rA 



Vout = 9-45V 



- 1 

mEM 



- 1 

-60 


•os 

Short circuit (82S100)^'® 

CE = Low, Vquj = OV 

- 15 



-70 

- 15 



-85 

mA 

191 

Vcc supply current® 

Vcc= Max 


120 

170 


120 

180 

mA 


Capacitance^ 

^=High, Vcc = 5.0V 


1 







PF 

C|N 

Input 

V|n = 2.0V 


1 

8 




8 



COUT 

Output 

Vout = 2.0V 

H 

1 

17 




17 




AC ELECTRICAL CHARACTERISTICS R, = 4700, R2 = 1 kfi, Cl = 30p F 

N82S100/101: 0"C < Ta < + 75”C, 4.75V < Vcc ^ 5.25V 
S82S100/101: -55°C < Ta < + 125°C, 4.5V < Vcc ^ 5.5V 


PARAMETER 

TO 

FROM 

N82S100/101 

S82S100/101 

UNIT 

Min 

Typ2 

Max 

Min 

Typ2 

Max 


Propagation delay 









ns 

T|a 

Input 

Output 

Input 


35 



35 

80 


Tce 

Chip enable 

Output 

Chip enable 


15 

■■ 


15 

50 



Disable time 









ns 

Tcd 

Chip disable 

Output 

Chip enable 


15 

30 


15 

50 



NOTES: 

1. Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only, and only functional operation of the 
device at these or any other conditions above those indicated in the operation of the device specifications is not implied. 

2. All voltages are at Vcc = 5V, Ta = 25 "C. 

3. All voltage values are with respect to network ground terminal. 

4. Test one at a time. 

5. Measured with V|l applied to CE and a logic high stored. 

6. Measured with a programmed logic condition tor which the output test is at a low logic level. Output sink current is applied through a resistor to Vcc- 

7. Measured with V|h applied to CE. 

8. Duration of short circuit should not exceed 1 second. 

9. Ice is measured with the chip enable input grounded, all other inputs at 4.5V and the outputs open. 
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BPOIAR MEMORY DIVISION 

FIELD PROGRAMMABLE GATE ARRAY (16x9x9) 


BignotiES 

828102 (O.C.)/82S103 (T.S.) 


DESCRIPTION 

The 82S102 and 82S103 are Bipolar, fuse 
programmable, gate arrays. The device 
consists of 9 AND/NAND Gates which 
share 16 common inputs. The type of gate 
is selected by programming the output as 
active-high^*^* or active-low<‘-l Each of the 
16 inputs lo-li 5 can be programmed to pro- 
vide the True (H), Complement (L), or Don’t 
Care (— ) state to each of the 9 AND/NAND 
gates. OR/NOR logic functions can also 
be implemented by complementing the 
inputs and outputs via on-chip inverting 
buffers. 

Both devices are field-programmable, 
which means that custom patterns are im- 
mediately available. 

The 82S102 and 82S103 include chip- 
enable control for output strobing and in- 
hibit. They feature either open collector or 
tri-state outputs for ease of expansion of 
input variables and application in bus- 
organized systems. 

Both devices are available in the commer- 
cial and military temperature ranges. For 
the commercial range (O^C to -i-75°C) 
specify N82S102/103, F or N, and for the 
military range (- 55°C to + 1 25 ®C) specify 
S82S102/103, F, G, and R. 


FEATURES 

• Field programmable (Ni-Cr link) 

• 16 input variables 

• 9 output functions 

• Chip enable input 

• I/O propagation delay: 

N82S102/103: 35ns max 
S82S102/103: 50ns max 

• Power dissipation: BOOmW typ 

• Input loading: 

N82S102/103: -100m A max 
S82S102/103: -150 mA max 

• Output options: 

82S102: Open collector 
82S 1 03: T ri-state 

• Output disable function: 

82S102: Hi 
82S103: Hi-Z 

• Fully TTL compatible 

APPLICATiONS 

• Random logic 

• Address decoders 

• Code detectors 

• Peripheral selectors 

• Fault monitors 

• Machine state decoders 



INTEGRATED FUSE LOGIC 
SERIES 28 


PIN CONFIGURATION 
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BIPOLAR MEMORY DIVISION 


signotics 


FIELD PROGRAMMABLE GATE ARRAY (16x9x9) 82S102 (O.C.)/82S103 (T.S.) 


INTEGRATED FUSE LOGIC 
SERIES 28 


ABSOLUTE MAXIMUM RATINGS THERMAL RATINGS 


PARAMETER 

RATING 

UNIT 


TEMPERATURE 

MILITARY 

COMMERCIAL 

Vcc Supply voltage 

+7 

Vdc 


Maximum junction 

175°C 

150X 

ViN Input voltage 

+5.5 

Vdc 





Output voltage 


Vdc 


Maximum ambient 

125”C 

75 °C 

VoH High (82S102) 

+5.5 



Allowable thermal rise ambient 



Vo Off-state (828103) 

+5.5 




SOX 

/b 

liN Input current 

+30 

mA 





louT Output current 

+100 

mA 




Temperature range 


°C 




Ta Operating 






N82S102/103 

0 to +75 





S82S102/103 

-55 to +125 





Tstg Storage 

-65 to +150 






DC ELECTRICAL CHARACTERISTICS N82S102/103: 0 °C < Ta < +75°c, 4.75V < Vcc < 5,25V 

S82S102/103: -55°C < Ta < +125°C. 4.5V < Vcc < 5.5V 


PARAMETER1 

TEST CONDITIONS 

N82S102/103 

S82S102/103 

UNIT 

Min 

Typ2 

Max 

Min 

Typ2 

Max 


Input voltage 








V 

Vil 

Lowi 

Vcc = Min 



0.8 



0.8 


Vih 

Highi 

Vcc = Max 

2.0 



2.0 




Vic 

Clamp'' ’3 

Vcc= Min, l|fg = - 12mA 


-0.8 

-1.2 


-0.8 

-1.2 



Output voltage 

Vcc = Min 

■i 



■1 



V 

VoL 

Lowi. 4 

lOL = 9.6mA 


0.35 

0.45 

Hi 

0.35 

0.50 


VoH 

High (828103)1.5 

lOH = -2mA 

Qj 



El 





Input current 


mil 






/jA 

IlL 

Low 

ViN = 0.45V 



-100 


-10 

-150 


IlH 

High 

ViN = 5.5V 



25 


<1 

50 



Output current 

Vcc = Max 








lOLK 

Leakage ( 82 S 102)6 

VouT = 5.5V 


1 

40 


1 

60 

«A 

iO(OFF) 

Hi-Z state (823103)5 

Vout - 5.5V 


1 



1 

60 

A^A 



VouT = 0.45V 


-1 

-40 


-1 

-60 


los 

Short circuit (828103)3.7 

Vout = OV 

-15 


-70. 

-15 


-85 

mA 

icc 

Vcc supply currents 

Vcc = Max 


120 



120 

180 

mA 


Capacitance 

Vcc = 5.0V 

■ 



n 



pF 

CiN 

Input 

ViN = 2.0V 


0 



8 



Gout 

Outpute 

Vout = 2.0V 

M 

15 

m 

■ 

15 

■ 



w 

o 

0 

c 

O) 

w 


AC ELECTRICAL CHARACTERISTICS Ri = 470U R 2 = ikfi. Cl = 30pF 


N82S102/103: O'^C < Ta < +75=C, 4.75V < Vcc < 5.25V 
S82S102/103; -55° C < Ta < +125°C. 4.5V < Vcc < 5.5V 


PARAMETER 

TO 

FROM 

N82S102/103 

S82S102/103 

UNIT 

Min 

Typ2 

Max 

Min 

Typ2 

Max 

Progagation delay 
Tia Input 

Tce Chip enable 


Input 

Chip enable 

B 

20 

15 

35 

30 

fl 




Disable time 

Tcd Chip disable 

Output 

Chip enable 

1 

15 

30 


1 

45 

ns 


NOTES 

1. All voltage values are with respect to network ground terminal, 

2. All typical values are at Vcc = 5V, Ta = 25° C. 

3. Test each output one at a time. 

4. Measured with a programmed logic condition for which the output under test 's at a low logic level 
Output sink current is supplied through a resistor to Vcc- 

5 . Measured with Vil applied to Ce and a logic high at the output, 

6. Measured with Vih applied to CE. 

7 . Duration of short circuit should not exceed 1 second. 

8. Icc IS measured with the chip enable input grounded, all other inputs at 4.5V and the outputs open. 
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BIPOLAR MEMORY DIVISION 



FIELD PROGRAMMABLE 
LOGIC SEQUENCER (16x48x8) 


DESCRIPTION 

The 82S105A is a bipolar programmable 
state machine of the Mealy type. It con- 
tains logic AND-OR gate arrays with user 
programmable connections which control 
the inputs of on-chip State and Output 
registers. These consist respectively of 6 
Qp, and 8 Qp edge triggered, clocked S/R 
flip-flops, with an asynchronous Preset 
option. All flip-flops are unconditionally 
preset to “1” during power turn on. 

The AND array combines 16 external inputs 
Iq-is with 6 internal inputs P0.5 fed back 
from the State register to form up to 48 Tran- 
sition terms (AND terms). All Transition 
terms can include True, False, or Don't Care 
states of the controlling variables, and are 
merged in the OR array to issue next-state 
and next-output commands to their respec- 
tive registers on the Low to High transition of 
the Clock pulse. Both True and Complement 
Transition terms can be generated by op- 
tional use of the internal input variable (C) 
from the Complement array. Also, if desired, 
the Preset input can be converted to Output- 
Enable function, as an additional user 
programmable option. 

The device is available in commercial 
temperature range. For the commercial 
temperature range (0°C to-i-75°) specify 
N82S105A, F or N. 


FEATURES 

• Field programmable (Ni-Cr link) 

• 16 input variables 

• 8 output functions 

• 48 transition terms 

• 6-bit state register 

• 8-bit output register 

• Transition complement array 

• Positive edge trigger clock 

• Programmable asynchronous preset 
or output enable 

• Power-on preset to all “1” of internal 
registers 

• f(max) = 20MHz 

• 6S0mW power dissipation (typical) 

• TTL compatible 

• Single + 5V supply 

• Open collector and tri-state versions 

• TRI-STATE outputs 


APPLICATIONS 

• Interface protocols 

• Sequence detectors 

• Peripheral controllers 

• Timing generators 

• Sequential circuits 

• Elevator controllers 

• Security locking systems 

• Counters 

• Shift registers 


signntiES 


82S105A (T.S.) 


INTEGRATED FUSE LOGIC 
SERIES 28 

PIN CONFIGURATION 


F, N PACKAGI 

I* 

CLK [T 


IT 

< 

0 

0 

vEl 


27 ] <8 

'eOI 


H *9 

'5[T 


D'lO 

I 4 [T 


'11 

'3 Cl 


m *12 

12 E 


ID *13 

'1 Cl 


HI <14 

■o Cl 


1^ >15 

F 7 Q 0 


m pr/ot. 



I1]F0 

^5 [jl 


H] Fl 


' 

i1 ]F2 

GND [l4 


Ii]F3 

*F = Cerdip 


N = Plastic 



LOGIC DIAGRAM 


LOGIC FUNCTION 
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sjgnDtics 


FIELD PROGRAMMABLE 

LOGIC SEQUENCER (16x48x8) 

82S105A (T.S.) 


INTEGRATED FUSE LOGIC 


SERIES 28 

absolute maximum ratings^ 

THERMAL RATINGS 


PARAMETER 

RATING 

UNIT 

Min 

Max 

Vcc 

Supply voltage 


■H 

Vdc 

V,N 

Input voltage 



Vdc 

VoUT 

Output voltage 



Vdc 

l|N 

Input currents 

-30 

+ 30 

mA 

loUT 

Output currents 


+ 100 

mA 


Temperature range 




Ta 

Operating 

0 

+ 75 

■H 

Tstg 

Storage 

-65 

+ 150 


Tsdo 

Simultaneous Terms/OR’° 


4 



TEMPERATURE 

MILI- 

TARY 

COM- 

MER- 

CIAL 

Maximum 

junction 

175*C 

150*C 

Maximum 

ambient 

125*C 

75°C 

Allowable thermal 
rise ambient 
to junction 

50*0 

75*C 


DC ELECTRICAL CHARACTERISTICS 0“C <Ta< + 75*0, 4.75V <Vcc:£ 5.25V 


PARAMETER 

TEST CONDITIONS 

N82S105A 

UNIT 

Min 

Typ" 

Max 


Input voltage^ 





V 

V,H 

High 

Vcc “ 

2 




V|L 

Low 

Vcc = Min 



0.8 


V|C 

Clamp'* 

Vq^ = Min, l|f^ ~ — 12mA 


-0.8 

1 

ro 



Output voltage^ 


■■ 



V 

X 

o 

> 

High® 






VoL 

Low® 


!_ 

0.35 

0.45 



input current 





vA 

•iH 

High 

V,n = 5.5V 


<1 

25 


l|L 

Low 

V,N = 0.45V 


-10 

-100 


l|L 

Low (CK input) 

V|N = 0.45V 


-50 

-250 



Output current 

Vcc — Max 





lo(OFF) 

Hi-Z state^ 

Vout = 5.5V 


1 

40 

fiA 



VouT = 0.45V 


-1 

-40 


•os 

Short circuit^’® 

VouT = 0V 

-20 


-70 

mA 

•cc 

Vcc suppiy current® 

Vcc = Max 


120 

180 

mA 


Capacitance^ 





PF 

CiN 

Input 



8 

, 


^OUT 

Output 



10 




NOTES 

1. Stresses above those listed under “Absolute Maximum Ratings" may cause malfunction or permanent damage to the device. This is a stress rating only. Functional operation 
at these or any other condition above those indicated in the operational and programming specification of the device is not implied. 

2. All typical values are at Vqq = 5V, T;^= 25 °C. 

3. All voltage values are with respect to network ground terminal. 

4. Test one at a time. 

5. Measured with V||_ applied to o!e. and a logic high stored, or with V|^ applied to PR. 

6. Measured with a programmed logic condition for which the output is at a low logic level, and Vn_ applied to PR/O.E. Output sink current is supplied through a resistor to Vqq. 

7. Measured with V|h applied to PRfOT.. 

8. Duration of short circuit should not exceed 1 second. 

9. Iqq is measured with the PR/O.E. input grounded, ail other inputs at 4.5V and the outputs open. 

10. See OR DRIVE limitations on page 9. 
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BIPOLAR MEMORY DIVISION 


FIELD PROGRAMMABLE 
LOGIC SEQUENCER (16x48x8) 


SfOnDtiEB 

82S105A (T.S.) 


AC ELECTRICAL CHARACTERISTICS R, = 470«. R 2 = 1 kft, Cl = 30pF 0"C<Ta< +75“C, 4.75V <VccS 5.25V 


PARAMETERS 

TO 

FROM 

N82S105A 

UNIT 

Min 

Typ' 

Max 


Pulse width 






ns 

^CKH 

Clock high^ 

CK- 

CK-l- 

25 

15 



Tckl 

Clock low 

CK-f 

CK- 

25 

15 



^CKPI B 

Period (w/o c-array) 

CK + 

CK-^ 

50 

40 



TckP2 B 

Period (w/c-array) 

CK + 

CK-l- 

80 

50 



TpRH 

Preset pulse 

PR-t- 

PR- 

25 

15 




Set-up time^ 






ns 

Tisi A 

Input 

CK-t- 

Input ± 

40 




T|si B 

Input 

CK-f 

Input ± 

30 




T|S2 a 

Input (through Complement array) 

CK-p 

Input ± 

70 




TtS2 B 

Input (through Complement array) 

CK-t- 

Input ± 

60 




T^vs 

Power-on preset 

CK- 

Vcc + 

0 

-10 



TpRs 

Preset 

CK- 

PRS- 

0 

-10 




Hold time 






ns 

T,h 

Input 

Input ± 

CK-l- 

5 

-10 




Propagation delay 






ns 

^CKO 

Clock 

Output ± 

CK-l- 


15 

20 


Tqe 

Output enable 

Output- 

O.E.- 


20 

30 


Tod 

Output disable 

Output -I- 

O.E.-I- 


20 

30 


TpR 

Preset 

Output + 

PR-l- 


18 

30 


TppR 

Power-on preset 

Output -t- 

< 

o 

o 

-1- 


0 

10 



Frequency of operation 

■ 





MHz 

Wx B 

w/o c-array 





20 


Wx B 

w/c-array 





12.5 



NOTES: 

1. All typical values are at Vqq±5V, Ta=25“C. 

2. To prevectt spurious clocking, clock rise time (10%-90%)£30ns. 

3. See “Speed vs. OR Loading” on page 9. 


(0 

o 

0 

c 

O) 

05 
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256-BIT BIPOLAR RAM (256 X 1 ) 82LS1 6 (T.S.)/82LS'1 7 (O.C.) 



DESCRIPTION 

The 82LS16 and 82LS17 are Read/Write 
memory arrays which feature either open 
collector or 3-state output options for op- 
timization of word expansion in bused 
organizations. Memory expansion is fur- 
ther enhanced by full on-chip address 
decoding, 3 chip enable inputs and PNP in- 
put transistors which reduce input loading. 

During Write operation, the logical state of 
the output of both devices follows the com- 
plement of the data input being written. 
This feature allows faster execution of 
Write/Read cycles, enhancing the perform- 
ance of systems utilizing indirect addres- 
sing modes, and/or requiring immediate 
verification following a Write cycle. 

Both devices have fast Read access and 
Write cycle times, as well as low power re- 
quirements and thus are ideally suited in 
high-speed memory applications such as 
cache, buffers, scratch pads, writable con- 
trol stores, where power limitations are of 
major concern. 

ABSOLUTE MAXIMUM RATINGS 


Both devices are available in the commer- 
cial temperature range (0°C to + 75°C) and 
the military temperature range (-55“C to 
+ 125 "C). They are specified as: N82LS16F 
or N or N82LS17F or N for the commercial 
terhperature range, and S82LS16F, G, or W 
or S82LS17F, G, or W for the military tem- 
jDerature range. Military products are avail- 
able as fully processed to Mil-Std 883 Level 
B or Level C; specify either 883B or 883C. 

See page 4-9 for Truth Table, Timing Dia- 
grams, Test Circuit and Waveform. 

FEATURES 

• Address access time: 

N82LS16/17: 40ns max 
S82LS16/17: 60ns max 

• Write cycle time; 

N82LS16/17: 40ns max 
S82LS16/17: 65ns max 

• Power dissipation: 0.98mW/bit typ 

• Input loading: 

N82LS16/17: -100/iAmax 
S82LS16/17: -250AcAmax 


• Output follows complement of data 
input during Write 

• On-chip address decoding 

• Output option: 

82LS16 3-state 
82LS17 Open collector 

• Schottky clamped 

• TTL compatible 

APPLICATIONS 

• Buffer memory 

• Writable control store 

• Memory mapping 

• Push down stack 

• Scratch pad 

PIN CONFIGURATIONS 


F, N, W PACKAGE 



Order Numbers: 

N82LS16For N82LS16N 
N82LS17For N82LS17N 
F = Cerdip S82LS16F or S82LS16W 
N = Plastic S82LS17ForS82LS17W 
W=FlatPak 

G PACKAGE 


A4 OouT CE3 CE2 CE1 



TOP VIEW 

Order Numbers: 

S82LS16G or S82LS17G 

G = Leadless 


PARAMETER 

RATING 

UNIT 

Vcc 

Supply voltage 

+ 7 

Vdc 

MN 

Input voltage 

+ 5.5 

Vdc 


Output voltage 


Vdc 

Vqut 

High (open collector) 

+ 5.5 



Temperature Range 



Ta 

Operating 


'C 


N grade 

0 to +70 



S grade 

-55 to +125 


Tstg 

Storage 

-65 to +150 

"C 

BLOCK DIAGRAM 


AO 

A1 

A2 

A3 


A4 

AS 

AS 

A7 
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BIPOLAR MEMORY DIVISION 

256-BIT BIPOLAR RAM (256 X 1 ) 


signutiia 

82LS16(T.S.)/82LS17(O.C.) 


DC ELECTRICAL CHARACTERISTICS N82LS16/17: 0X<Ta< -I-75'C, 4.75V <Vcc^ 5.25V 

S82LS16n7: -55 °C<Ta< +125 “C, 4.5V <Vcc^ 5.5V 


PARAMETER 

TEST CONDITIONS 

N82LS16/17 

S82LS16/17 

UNIT 

Min 

Typ' 

Max 

Min 

mm 

Max 


Input voltage^ 




mm 




n 

V,H 

High 

Vqq = max 




2.0 




V,L 

Low 

Vcc = fnin 



MEM 





Vic 

Clamp^ 

Vcc = min, •in= -12mA 


-1.0 



-1.0 


■j 


Output voltage^ 





■■ 



D 

VoH 

High (82LS16)'’ 


2.6 






H 

VoL 

Low® 

HUbH 


0.35 

0.45 

■■ 

0.35 

0.5 

■1 


Input current® 

Vcc = max 







(lA 

l|H 

High 

V,n = 5.5V 


1 

25 


1 

25 


l|L 

Low 

V|N= 0.45V 


-10 

-100 


-10 

- 250 



Output current 








-lA 

•OLK 

Leakage (82 LSI 7)® 

Vout = 5.5V 


1 

40 


1 

40 


\ny 

Hi-Z state (82LS16)® 

Vout = 5.5V 


1 

40 


1 

50 




VouT = 0.45V 


-1 

-40 


-1 

-50 


•os 

Short circuit (82LS16)^ 

Vcc = max, Vq = OV 

-15 


-70 

-15 


-70 


•cc 

Vcc supply current® 

Vcc = max 


50 

70 


50 

100 

mA 


Capacitance 

Vcc = 5.0V 







PF 

C|N 

Input 

V,n = 2.0V 


5 



5 



CouT 



Output 

Vout = 2.0V 


8 




8 

^ 

1 



AC ELECTRICAL CHARACTERISTICS Ri = 270 q, R 2 = soon, Cl = 30pF 

N82LS16/17; 0 °C < Ta <+ 75 °C, 4.75V < Vcc 5.25V 
S82LS16/17: -55 ‘'C<Ta< + 125 “C, 4.5V <Vcc^ 5.5V 


PARAMETER 

TO 

FROM 

N82LS16/17 

S82LS16/17 

UNIT 

Min 

Typ' 

Max 

Min 

Typ’ 

Max 


Access time 






■ 


■1 

ns 

Taa 

Address 

Output 

Address 


30 

40 


30 

Mm 


"Fce 

Chip enable 

Output 

Chip enable 

■ 

15 

25 

■ 

15 




Disable time 


Chip enable 

■ 

15 

25 

■ 

15 

40 

ns 


Valid time 

Kfiim 

Write enable 

■ 

30 

40 

■ 

30 

55 

ns 


Setup and hold time 









ns 

Twsa 

Setup time 

Write enable 

Address 

0 

-5 


10 

-5 



Twha 

Hold time 



0 

-5 


10 

- 5 



Twsd 

Setup time 

Write enable 

Data in 

25 

15 


40 

15 



•wHD 

Hold time 



0 

- 5 


10 

- 5 



Twsc 

Setup time 

Write enable 

CE 

0 

-5 


10 

-5 



Twhc 

Hold time 



0 

-5 


10 

-5 




Pulse width 





■1 



■ 

ns 

"•"wp 

Write enable® 



25 

15 



■ 

40 

15 

■ 



NOTES 

1. All typical values are at Vqq = 5V, Ta + 25'C. 

2. All voltage values are with respect to network ground terminal. 

3. Test each input one at a time. 

4. Measured with a logic low stored and V|l applied to CEI, CE2 and CE3. 

5. Measured with a logic high stored. Output sink current is suppiied through a resistor to Vqq. 

6. Measured with V|n applied to CEI, CE2 and CE3. 

7. Duration of the short-circuit should not exceed 1 second. 

8. Iqq is measured with the Write enable and memory enable inputs grounded, all other inputs at 4.5V. 
and the output open. 

9. Minimum required to guarantee a Write into the slowest bit. 


CO 

o 

0 

c 

O) 

55 


> 

cc 

o 
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BIPOLAR MEMORY DIVISION 


SiQnDtiCS 


2304-BIT BIPOLAR RAM (256 X 9) 82S21 2A (T.S.) 


DESCRIPTION 

The organization of the 82S212A allows 
byte wide storage of data, including parity. 
Where parity is not required, the ninth bit 
can be used as a tag for each word stored. 
The 82S212A is ideal for scratch-pad, 
push-down stacks, buffer memories, and 
other internal memory applications in 
which space and performance require- 
ments dictate a wide data path in favor of 
word depth. 

The 82S212A data inputs and outputs are 
common (common I/O) with separate out- 
put disable (OD) line that allows ease of 
read/write operations using a common 
bus. 

TRUTH TABLE 


The 82S212A is available in the commer- 
cial temperature range. For the commer- 
cial temperature range (0“C to YS^C) spec- 
ify N82S212AF or N: 


FEATURES 

• Address access time: 

N82S212A: 35ns max 

• Power dissipation: 0.3mW/bit 

• Tri-state outputs 

• Schottky clamped TTL 

APPLICATIONS 

• Cache memory 

• Buffer storage 

• Writable control store 


MODE 

WE 

CE 

OD 

On 

IN/OUT 

Disable output 

X 

X 

1 

High Z 

Disable R/W 

X 

1 

X 

High Z 

Write 

0 

0 

1 

Data in 

Read 

1 

0 

0 

Data out 


X = Don't care 


PIN CONFIGURATION 


N, F PACKAGE* 

DsE 


H] Vcc 

DyU 


m A 7 

DslZ 


201 Ag 

DsE 


HjAs 

D 4 E 


~T 8 l A 4 

D3(T 


]I]A3 

D 2 IT 


m Aa 

DiCl 


1] Ai 

DoU 


ig Ag 

odQo 


m « 

GND QI 


n] wi 

*F = Cerdip 

N = Plastic 

TOP VIEW 



Vi 

o 

0 

c 

O) 

o5 



BLOCK DIAGRAM 


Aq 

*1 

Aa 

As 

A 4 

As 

As 

A/ 

WE 

Cl 

OD 



Dq Di D2 D3 D4 D5 Og O7 Dg 


ABSOLUTE MAXIMUM RATINGS 



PARAMETER 

RATING 

UNIT 

vcc 

Supply voltage 

+7 

Vdc 

V|N 

Input voltage 

-1-5.5 

Vdc 

Vo 

Off-state output voltage 

-f5.5 

Vdc 

Ta 

TsTG 

Temperature range 

Operating 

Storage 

0 to -F 75 

-65 to -1-150 

“C 


TYPICAL I/O STRUCTURE 
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BIPOLAR MEMORY DIVISION 

2304'BIT BIPOLAR RAM (256 x9) 


signotics 

82S212A(T.S.) 


DC ELECTRICAL CHARACTERISTICS' N 82 S 212 A: OX s T, s + 75 X, 4 . 76 V s Voc £ 5 . 25 V 


PARAMETER 

TEST CONDITIONS 

N82S212A 

UNIT 

Min 

Typ 

Max 


Input voltage 





V 

V|L 

Low 

Vcc=Min 



0.8 


V,H 

High 

Vcc= Max 

2.0 




V|C 

Clamp2 

Vcc= Min, l|N= - 12mA 



- 1.5 



Output voltage 





V 

VoL 

Low^ 

Vec “ Min, Iqi_ = 8.0mA 



0.5 


VOH 

High 

Iqh = ~ 2mA 

2.4 





Input current 





^A 

i|L 

Low 

V,N = 0.45V 



-100 


l|H 

High 

V,n = 5.5V 



25 



Output current 






•oz 

Hi-Z state 

CE = High or OD= High, VouT= 5-5V 



40 

aA 



CE=High orOD=High, Vout = 0.5V 



-100 


•os 

Short circuit^’ ^ 

CE = OD=Low, VouT = 0V 

-15 


-70 

mA 

Ice 

Vec supply current 

Vqq— Msx 


135 

185 

mA 


Capacitance 

Vec = 5.0 V 




PF 

C|N 

Input 

V,n = 2.0V 


5 



Cqut 

Output 

Vout=2.0V 


8 




AC ELECTRICAL CHARACTERISTICS' R, = 470Q, R 2 = Ikn, Cl = 30pF 

N82S212A; O'C < < + 75°C, 4.75V < S/qq ^ 5.25V 


PARAMETER 

TO 

FROM 

N82S212A 

UNIT 

Min 

Typ3 

Max 


Access time 






ns 

< 

< 

1- 

Address 

Output 

Address 



35 



Enable time 






ns 

"•"OE 

Output 

Output 

OD 



25 


"•"CE 

Output 

Output 

Chip enable 



25 



Disable time 






ns 

Tod^ 

Output 

Output 

OD 



25 


Tcd^ 

Output 

Output 

Chip enable 



25 



Pulse width 






ns 

Twp 

Write 



25 




"•"wsc 

Setup time 

Write 

Chip enable 

5 




Twhc 

Hold time 

Chip enable 

Write 

5 




"•"wSD 

Setup time 

Write 

Data 

25 




"•"wHD 

Hold Time 

Data 

Write 

5 




"•"wSA 

Setup time 

Write 

Address 

5 




"•"WHA 

Hold time 

Address 

Write 

5 




Tso 

Setup time (from disabled state) 

Chip enable 

OD 

50 




T 

' HO . 

Hold time 

\JU 

Chip enable 

50 





NOTES 

1. The operating embient temperature ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a 2 minute warmup. 
2 All voltages are with respect to network ground terminal. 

3. All typical values are at Vcc = 5V, T;^ = 25''C. 

4. Measured on one pin at a time. 

5. Duration of Iqs 'est should not exceed one second. 

6. Measured at a delta of 0.5V from Logic Level with R.| = 7500, R 2 = 7500 and Cl= 5pF. 


(0 

o 

(D 

C 

O) 

</) 
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BIPOLAR MEMORY DIVISION 


Bignotics 

82S23A (O.C.)/82S123A (T.S.) 


256-BIT BIPOLAR PROM (32 X 8) 


DESCRIPTION 

The 82S23A and 82S123A are field pro- 
grammable, which means that customer 
patterns are immediately available by fol- 
lowing the fusing procedure given in this 
data manual. The 82S23A and 82S123A de- 
vices are supplied with all outputs at 
logical low. Outputs are programmed to a 
logic high level at any specified address 
by fusing a Ni-Cr link matrix. 

These devices include on-chip decoding 
and 1 chip enable input for memory expan- 
sion. They feature either open collector or 
tri-state outputs for optimization of word 
expansion in bused organizations. 

Both 82S23A and 82S123A devices are 
available in the commercial and military 
temperature ranges. For the commercial 
temperature range (O'C to -i- 75 °C) specify 
N82S23A/123A, N or F, and for the military 
temperature range (-55°C to -i- 125*0) 
specify S82S23A/123A, F or W. 


FEATURES 

• Address access time: 

N82S23A/123A: 25ns max 
S82S23A/123A; 35ns max 

• Power dissipation: 1.3mW/bit typ 

• Input loading: 

N82S23A/123A: -lOO^Amax 
S82S23A/123A: - 150/(A max 

• On-chip address decoding 

• Output options: 

82S23A: Open collector 
82S123A: Tri-state 

• No separate fusing pins 

• Unprogrammed outputs are low level 

• Fully TTL compatible 

APPLICATIONS 

• Prototyping/volume production 

• Sequential controllers 

• Format conversion 

• Hardwired algorithms 

• Random logic 

• Code conversion 


PIN CONFIGURATION 


F,N,W, PACKAGE 

Old 


iH Vcc 

02U 


Tfjci 

03 d 


dl A4 

04 d 


dJAa 

ogE 


1] A2 

Oed 


11] A1 

o/d 


To] Ao 

GND [F 


TJog 

W = Flat Pak 

F = Cerdip 

N =, Plastic 

TOP VIEW 



LOGIC DIAGRAM 


CO 

o 

0 

c 

O) 

CO 




Of O2 O3 O4 O5 Ofi O7 Og 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Vcc 

Supply voltage 

+7 

Vdc 

ViN 

Input voltage 

+5.5 

Vdc 


Output voltage 


Vdc 

VOH 

High (82S23) 

+5.5 


Vo 

Off-state (82S 123) 

+5.5 



Temperature range 


°C 

Ta 

Operating 




N82S23A/123A 

0 to +75 



S82S23A/123A 

-55 to +125 


Tstg 

Storage 

-65 to +150 
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256-BIT BIPOLAR PROM (32x8) 


sjonatics 

82S23A (O.C.)/82S123A (T.S.) 


DC ELECTRICAL CHARACTERISTICS N82S23A/123A: OX < < -t-75°C, 4.75V < .Vcc ^ 5.25V 

S82S23A/123A: -55X < < -!- 125 °C, 4.5V < Vcc ^ 5.5V 


PARAMETER 

TEST CONDITIONS^’ ^ 

N82S23A/123A 

S82S23A/123A 

UNIT 

Min 

ki73i 

Max 

Min 

Typ 

Max 


Input voltage 








V 

VlL 

Low 




0.8 



0.8 


ViH 

High 


2.0 



2.0 

^^1 



Vic 

Clamp 

Ii^= - 12mA 



-1.2 


Bl 

-1.2 



Output voltage 

CE= Low 


iim 


■ 

I^B 


V 

VoL 

Low 

louT = 16mA 

Hi 


0.45 

Hi 


0.5 


VOH 

High 

louT = -2mA 

Bl 



Bl 

■^1 




Input current 








mA 

IlL 

Low 

ViN = 0.45V 



-100 



-150 


IlH 

High 

ViN = 5.5V 


Bl 

50 

^B 


50 



Output current 



■B 






lOLK 

Leakage (82S23A) 

CE = High, VouT = 5.5V 



40 



50 

mA 

Iqz 

Hi-Z state (82S123A) 

CE = High, VouT = 5.5V 



40 



50 

mA 



nP = Vr'* = n (;\/ 



-An 



-.RO 


los 

Short circuit (82S123A)^ 

CE = Low, VouT = OV. High stored 

-15 

Bl 

.-90 

-20 

Bl 

-100 

mA 

Icc 

Vcc suppiy current 

Vcc=^®^ 



96 



110 

mA 


Capacitance 

CE = High, Vcc = 5.0V 



■mil 

n^m 



pF 

CiN 

Input 

ViN = 2.0V 


5 



5 



COUT 

Output 

VouT = 2.0V 


8 

Bil 


8 




AC ELECTRICAL CHARACTERISTICS Ri = 270Q, R 2 = 600 fl, Cl= 30pF 

N82S23A/123A: 0°C < < -l- 75 X, 4.75V < Vcc ^ 5.25V 

S82S23A/123A: - 55X < < -»- 125X, 4.5V < Vcc :S 5.5V 


PARAMETER 

TO 

FROM 

N82S23A/123A 

S82S23A/123A 

UNIT 

Min 

Typ5 

Max 

Min 

Typ 

Max 

Access time 

T 4 
' AA 

Tce 

Output 

Output 

Address 

Chip enable 

■ 

20 

25 

18 

■ 

1 

35 

22 

ns 

Disable time 

Tcd 

Output 

Chip disable 

■ 


18 

■ 


22 

ns 


NOTES 

1. Positive current is defined as into the terminal referenced. 4. Tested at an address cycle time of Vsec. 

2. All voltages with respect to network ground. 5. Typical values are at Vcc = 5V, T^ = 25 °C. 

3. Duration of short circuit should not exceed 1 second. 


(O 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM .2 
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BIPOLAR MEMORY DIVISION 


SigODtiGS 

1 024-BIT BIPOLAR PROM (256 X 4) 82S1 26A (O.C.)/82S129A (T.S.) 


DESCRIPTION 

The 82S126A and 82S129A are field pro- 
grammable, which means that customer 
patterns are immediately available by fol- 
lowing the fusing procedure given in this 
data manual. The 82S126A and 82S129A 
devices are suppiied with ail outputs at 
logicai low. Outputs are programmed to a 
logic high ievel at any specified address 
by fusing a Ni-Cr link matrix. 

These devices include on-chip decoding 
and 2 chip enable input for ease of mem- 
ory expansion. They feature either open 
coiiector or tri-state outputs for optimiza- 
tion of word expansion in bused organiza- 
tions. 

Both 82S126A and 82S129A devices are 
.available in the commercial and military 
temperature ranges. For the commercial 
temperature range (0°C to -i- 75 “C) specify 
N82S126A/129A, F or N, and for the miii- 
tary temperature range (-SS’C to 
+ 125’C) specify S82S126A/129A, F or R. 


FEATURES 

• Address access time: 

N82S126A: 30ns max 
N82S129A: 27ns max 
S82S126A/129A: 35ns max 

• Power dissipation: O.SmW/bit typ 

• Input loading: 

N82S126A/129A: -100/tAmax 
S82S126A/129A: -ISO/tA max 

• On-chip address decoding 

• Output options: 

82S126A: Open collector 
82S129A: Tri-state 

• No separate fusing pins 

• Unprogrammed outputs are low level 

• Fully TTL compatible 

APPLICATIONS 

• Prototyping/volume production 

• Sequential controllers 

• Microprogramming 

• Hardwired algorithms 

• Coiitrol store 

• Random logic 

• Code conversion 


PIN CONFIGURATION 


F,N,R PACKAGE* 

As [I 


iH Vcc 

As Cl 


ID A7 

A4 d 


m CE2 

lET 

CO 

< 


m CE^ 

ET 

o 

< 


jEo, 

Ai \± 


E]02 

Aj d 


iE 03 

GND d 


1]04 

*F = Cerdip 

TOP VIEW 


N = Plastic 


R = Flat Pak 



CO 

o 


0 

c 

O) 



BLOCK DIAGRAM 



ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Vcc 

Supply voltage 

+7 

Vdc 

ViN 

Input voltage 

+5.5 

Vdc 


Output voltage 


Vdc 

VOH 

High (82S126) 

+5.5 


Vo 

Off-state (82S129) 

+5.5 



Temperature range 


“C 

Ta 

Operating 




N82S126A/129A 

0 to +75 



S82S126A/129A 

-55 to +125 


Tstg 

Storage 

-65 to +150 
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82S126A (O.C.)/82S129A (T.S.) 


BIPOLAR MEMORY DIVISION 


1024-BIT BIPOLAR PROM (256x4) 


DC ELECTRICAL CHARACTERISTICS N82S126A/129A: 0“C < < +75“C, 4.75V < Vcc :£ 5.25V 

.S82S126A/129A; -55“C < < +125“C, 4.5V < Vcc ^ 5.5V 



PARAMETER 

ViL 

Input voltage 

Low 

ViH 

High 

Vie 

Clamp 


TEST CONDITIONS^' ^ 


,= -12mA 


N82S126A/129A 


Min 


S82S126A/129A 


Output current 

Leakage (82S126A) 

Hi-Z state (82S129A) 

Short circuit (82S129A)^ 

j 

^1 or ^2 = High, Vqut = 5.5V i 
CEi or CE 2 = High, Vout = 5.5V | 
CEi or CE 2 - High, Vqut = 0.5V ! 
CEi ,2 = Low, VouT = OV, stored highj 

Vcc supply current 

Vcc=^^®^ : 

Capacitance 

Input 

Output 

CEi or CE 2 = High Vcc = 5.0V ! 

ViN = 2.0V 1 

Vout = 2.0V i 

1 L 


Max Min Typ Max 


0.8 










60 

mA 

60 

juA 


125 mA 



AC ELECTRICAL CHARACTERISTICS = 270fi, Rg = 600n, Cl = 30pF 

N82S126A/129A: 0*C < T^ < + 75*C, 4.75V < Vcc ^ 5.25V 
S82S126A/129A: -55*C < T^ < + 125'C, 4.5V < Vcc ^ 5.5V 



PARAMETER 

TO 

FROM 

N82S129A 

N82S126A 

S82S126A 

82S129A 

UNIT 





Min 

BJ3 

Max 

Min 


Max 

Min 

Typ 

Max 


j[K| 


Output 

Address 


17 

27 


17 

30 



35 

ns 

IS 


Output 

Chip enable 


10 

20 


10 

20 



20 

ns 

^CD 

Output disable 

Output 

Chip enable 


6 

15 


6 

15 



15 

ns 


NOTES 3. Duration of short circuit should not exceed 1 second. 

1. Positive current is defined as into the terminal referenced. 4. Tested at an address cycle time of Vsec. 

2. All voltages with respect to network ground. 5, Typical values are at Vcc = 5V, T/^=25°C. 


TEST LOAD CIRCUIT 



VOLTAGE WAVEFORM 
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2048-BIT BIPOLAR PROM (512x4) 82S130A (O.C.)/82S131 A (T.S.) 


DESCRIPTION 

The 82S130A and 82S131A are field pro- 
grammable, which means that customer 
patterns are immediately available by fol- 
lowing the fusing procedure given in this 
data manual. The standard 82S130A and 
82S131A are supplied with all outputs at 
logical low. Outputs are programmed to a 
logic high level at any specified address 
by fusing a Ni-Cr link matrix. 

These devices include on-chip decoding 
and 1 chip enable input for ease of mem- 
ory expansion. They feature either open 
collector or trI-state outputs for optimiza- 
tion of word expansion in bused organiza- 
tions. 

Both 82S130A and 82S131A devices are 
available in the commercial and military 
temperature ranges. For the commercial 
temperature range (0°C to + 75°C) specify 
N82S130A/131A, F or N, and for the mil- 
itary temperature range (-55‘’C to 
+ 125°C) specify S82S130A/131A, F or R. 


FEATURES 

• Address access time; 

N82S130A: 33ns max 
N82S131A: 30ns max 
S82S130A/131A: 35ns max 

• Power dissipation; 0.3mW/bit typ 

• Input loading; 

N82S130A/131A; -100^ max 
S82S130A/131A; -150/tA max 

• On-chip address decoding 

• Output options; 

82S130A; Open collector 
82S131A; Tri-state 

• No separate fusing pins 

• Unprogrammed outputs are low level 

• Fully TTL compatible 

APPLICATIONS 

• Prototyping/volume production 

• Sequential controllers 

• Microprogramming 

• Hardwired algorithms 

• Control store 

• Random logic 

• Code conversion 


PIN CONFIGURATION 


F,N,R PACKAGE* 

AeH: 


iUvcc 

As U 


]|]A7 

A41I; 


m As 

A31Z 


^ cl 

AoCE 


jHoi 

Ai[T 


iUoa 

ajEI 


03 

gnd[T 


Ii]04 

*F = Cerdip 

N = Plastic 

R = Flat Pak 

TOP VIEW 



BLOCK DIAGRAM 




ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Vcc 

Supply voltage 

+7 

Vdc 

ViN 

Input voltage 

+ 5.5 

Vdc 


Output voltage 


Vdc 

VoH 

High (82S130) 

+ 5.5 


Vo 

Off-state (82S1 31) 

+ 5.5 



Temperature range 


°C 

Ta 

Operating 




N82S130A/131A 

0 to -1-75 



S82S130A/131A 

-55 to +125 


Tstg 

Storage 

-65 to +150 
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82S130A (O.C.)/82S131A (T.S.) 


BIPOLAR MEMORY DIVISION 


2048-BIT BIPOLAR PROM (512x4) 


DC ELECTRICAL CHARACTERISTICS N82S130A/131A: 0“C < < + 75“C, 4.75V < Vcc ^ 5.25V 

S82S130A/131A: -55‘’C < < -f 125‘’C, 4.5V < Vcc ^ 5.5V 


PARAMETER 

TEST CONDITIONS’- 2 

N82S130A/131A 

S82S130A/131A 

UNIT 

Min 

Typ5 

Max 

Min 

Typ 

Max 


Input voltage 








V 

VlL 

Low 




0.8 



0.8 


ViH 

High 


2.0 



2.0 




Vic 

Clamp 

lii^ = — 12mA 




-1-2 



-1.2 



Output voltage 


■i 

■■■ 





V 

VoL 

Low 




0.45 



0.5 


VoH 

High (82S131) 


El 



2.4 

■ 




Input current 


^■jH 

miiiiii 


■■■ 



mA 

IlL 

Low 

ViN = 0.45V 



-100 



-150 


IlH 

High 

ViN = 5.5V 



40 

■ 

HH 

50 



Output current 



^■jE 






lOLK 

Leakage {82S130A) 

CE = high, Vqut = 5.5V 



40 



60 

mA 

loz 

Hi-Z state(82S131A) 

CE = high, VouT = 5.5V 



40 



60 

mA 



CE = high, VOUT = u.bv 



-40 



-60 


los 

Short circuit (82S131A)^ 

CE = Low, VouT = OV, Stored high 

-15 

lllllllll 

-70 

-15 


-85 

mA 

Icc 

Vcc supply current 

Vcc = Max 



140 



140 

mA 


Capacitance 

CE = High, Vcc = 5.0V 

■■I 


niiiiiii 




PF 

ClN 

Input 

ViN = 2.0V 


5 



5 



COUT 

Output 

VouT = 2.0V 

■ 

8 

■ 

1^1 

8 

■ 



AC ELECTRICAL CHARACTERISTICS Ri = 270Q, R2=600«, Cl=30pF 

N82S130A/131A: 0“ < < +75'’C, 4.75V < Vcc ^ 5.25V 

S82S130A/131A; -55‘’C < < +125‘’C, 4.5V < Vcc ^ 5.5V 



PARAMETER 

TO 

FROM 

N82S131A 

N82S130A 

S82S130A 

N82S131A 

UNIT 





Min 

Typ® 

Max 

Min 

Typ® 

Max 

Min 

Typ 

Max 


tm 


Output 

Address 


18 

30 


18 

33 



35 

ns 

PH 


Output 

Chip enable 


10 

20 


10 

20 



20 

ns 

PPI 


Output 

Chip enable 


6 

15 


6 

15 



15 

ns 


notes 3. Duration of short circuit should not exceed 1 second. 

1. Positive current is defined as into the terminal referenced. 4. Tested at an address cycle time of Vsec. 

2. All voltages with respect to network ground. 5. Typical values are at Vqq=5V, T;^= 25°C. 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM 
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BIPOLAR MEMORY DIVISION 

2048-BIT BIPOLAR PROM (256 X 8) 


sjgnDtiEs 

82LS135 (T.S.) 


DESCRIPTION 

The 82LS135 is field-programmable, which 
means that custom patterns are immedi- 
ately available by following the fusing pro- 
cedure given in this data manual. The 
standard devices are supplied with all 
Outputs at logical low. Outputs are pro- 
grammed to a logic high level at any 
specified address by fusing a Ni-Cr link 
matrix. 

The 82LS135 includes on-chip decoding 
and two chip enable inputs for ease of 
memory expansion, and features tri-state 
outputs for optimization of word expan- 
sion in bused organizations. 


FEATURES 

• Address access time: 100ns max. 

• Power dissipation: 200/tW/bit typ 

• input ioading: -1 OO^A max 

• Two chip enabie inputs 

• On chip address decoding 

• No separate fusing pins 

• Fuily TTL compatibie 

APPLICATIONS 

• Prototyping/voiume production 

• Sequentiai controiiers 

• Microprogramming 

• Hardwired algorithms 

• Control store 

• Random logic 

• Code conversion 


The 82LS135 device is available in the 
commercial temperature range (O'C to 
75*0), and is specified as N82LS135F or N. 


PIN CONFIGURATION 



F PACKAGE 

AoE 


zol VcQ 

Ai[T 


IE A? 

A2 [T 


] 8 ] Afi 

A3CII 


IE As 

A4IT 



oi[r 


H] CI2 

02IT; 


IE Ob 

H 

CO 

0 


IHo/ 

04 [T 


II ]°6 

gndQo 


IEO5 

N = Plastic 

TOP VIEW 


P = Cerdip 



BLOCK DIAGRAM 



O5 ^6 

OUTPUT LINES 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Vcc 

Power supply voltage 

-1-7 

Vdc 

ViN 

Input voltage 

-f-5.5 

Vdc 


Output voltage 


Vdc 

Vo 

Off-state 

+5.5 

Vdc 


Temperature range 


"C 

Ta 

Operating 

- 40 to +85 


Tstg 

Storage 

-65 to +150 




4170 


® 1C MASTER 1984 






BIPOLAR MEMORY DIVISION 


2048-BIT BIPOLAR PROM (256 X 8) 82LSi 35 (T.S.) 


DC ELECTRICAL CHARACTERISTICS o*C < < +75”C, 4.75V < Vcc ^ 5.25V 


PARAMETER 

TEST CONDITIONSI’2 

LIMITS 

UNIT 

Min 

TypS 

Max 


Input voltage 





V 

ViL 

Low 




.80 


ViH 

High 


2.0 




Vic 

Clamp 

hn “ "" 12rnA 



-1.2 



Output voltage 





V 

VoL 

Low 


Hi 


.50 


VOH 

High 

CEi, CE 2 =Low, 1out= -2mA, High stored 

B 





Input current 





/uA 

IlL 

Low 

ViN = 0.45V 





IlH 

High 

ViN — 5.5V 






Output current 






lOLK 

Leakage 

CEi, CE 2 = High, Vout = 5-5V 



40 

mA 


LJj_7 

CEi, CE 2 = High, VonT = 0.5V 



-An 

/'A 

*02 


CEi , CE 2 = High, Vqut = 5-5V 



40 


los 

Short circuits 

VouT = 0V 

-15 


-75 

mA 

Icc 

Vcc supply current 

Vcc = Max 


80 

100 

mA 


Capacitance 

Vcc = 5.0V - High 




pF 

CiN 

Input 

ViN = 2.0V 


5 



Gout 

Output 

VouT = 2.0V 


8 




AC ELECTRICAL CHARACTERISTICS Ri = 10 kQ, R 2 = 20 kfl, Cl = 90 pF, O'C < Ta < + 75 "C, 4.75V < Vcc ^ 5-25V 


PARAMETER 

TO 

FROM 

LIMITS 

UNIT 

Min 

TypS 

Max 

Access time 






ns 

Taa'* 

Output 

Address 


70 

100 


Tce 

Output 

Chip enable 


30 

50 


Tcd Disable time 

Output 

Chip disable 


30 

50 

ns 


NOTES 

1. Positive current is defined as into the terminal referenced. 4. Tested at an address cycle time of Vsec. 

2. All voltages with respect to network ground. 5. Typical values are at Vcc = 5V, Ta = 25°C. 

3. Duration of short circuit should not exceed 1 second. 


TEST LOAD CIRCUIT 



VOLTAGE WAVEFORM 






































(0 

o 

Q> 

c 

O) 


> 

cc 

o 
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BIPOLAR MEMORY DIVISION 


SjOIIDtiGS 


4096-BIT BIPOLAR PROM (1024x4) 82S137A/82S137B (T.S.) 


DESCRIPTION 

The 82S137 is field programmable, which 
means that custom patterns are immedi- 
ately available by following the fusing pro- 
cedure given in this data manual. The 
82S137 is supplied with all outputs at 
logical low. Outputs are programmed to a 
logic high level at any specified address 
by fusing a Ni-Cr link matrix. 

These devices include on-chip decoding 
and 2 chip enable inputs for ease of mem- 
ory expansion. They feature tri-state out- 
puts for optimization of word expansion in 
bused organizations. 

The 82S137 device is available in the com- 
mercial and military temperature ranges. 
For the commercial temperature range 
(O'C to + 75°C) specify N82S137AF or N, 
or N82S137BF or N, and for the military 
temperature range (-SS’C to -i-125°C) 
specify S82S137AF or R. 


FEATURES 

• Address access time: 

N82S137A: 45ns max 
N82S137B: 35ns max 
S82S137A: 70ns max 

• Power dissipation: 13mW/bit typ 

• Input loading: 

N82S137: -100/JLmax 
S82S1 37: - 1 50/iA max 

• On-chip address decoding 

• No separate fusing pins 

• Unprogrammed outputs are low level 

• Fully TTL compatible 


PIN CONFIGURATION 


F,N,R PACKAGE* 

H d 


jU Vcc 

As [I 


H] A? 

A4 [T 


Tel Ag 

A3 d 


dl A9 

aq d 


d] oi 

Ai d 


^ 02 

A2 d 


HI 03 

d 


jD O4 

GND [T 


'iol CE2 

’F - Cerdip 

TOP VIEW 


N = Plastic 


R = Flat Pak 



BLOCK DIAGRAM 



Oi ©2 O3 O4 


OUTPUT LINES 


(0 

o 

<D 

C 

D) 

CO 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Vcc 

Supply voltage 

+7 

Vdc 

V|N 

Input voltage 

+5.5 

Vdc 


Output voltage 


Vdc 

Vo 

Off-state 

+5.5 



Temperature range 


°C 

Ta 

Operating 




N82S137 

0 to -1-75 



S82S137 

-55 to -1-125 


TsTG 

Storage 

-65 to -1-150 
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BIPOLAR MEMORY DIVISION 


sigliDtiCs 

4096-BIT BIPOLAR PROM (1024x4) 82S137A/82S137B(T.S.) 


DC ELECTRICAL CHARACTERISTICS N82S137A/N82S137B: 0°C < T* <2 *75°C, 4.75V < Vcc ^ 5.25V 

S82S137A; - 55“C < < + 1 25 “C, 4.57 < Vcd 5.5V 


PARAMETER 

TEST CONDITIONS^’ ^ 

N82S137A/N82St37B 

S82S137A 



Typ® 

Max 


Typ 

Max 

Input voltage 

V|L Low 

V|H High 

V|c Clamp 

l|N = -12mA 

2.0 

-0.8 

0.8 

-1.2 

2.0 

1 

0.8 

-1.2 

■ 

Output voltage 

Vql Low 

Vqh High 

CE-| 2 “ Low 
•out = IS'T’A 
•out = -2mA 

■ 

■ 

0.45 

■ 

■ 


a 

Input current 
l|L Low 

l|H High 

V|N = 0.45V 

V|N = 5=5V 

■ 

■ 

-100 

40 

■ 

■ 

-150 

50 

juA 

Output current 

Iqz Hi-Z state 

IqS Short circuit^ 

^1,2 = High. VoUT = 0-5V 
CB-\ 2 = High, VouT = 5.5V 
CE'1^2 Low, VquT - OV, 
Stored High 

-15 

1 

40 

—40 

-70 

-16 

1 

60 

-60 

-85 

fiA 

mA 

mA 

•CC Ycc supply current 

Vcc=Max 


85 

140 



150 

mA 

Capacitance 

C|N Input 

COUT Output 

^1,2 = High, Vcc = 5.0V 

V|N = 2.0V 

VoUT = 2.0V 

■ 

5 



5 

8 


PF 


AC ELECTRICAL CHARACTERISTICS Ri = 270fl,R2 = 600(2, Cl = 30pF 

N82S137A/N82S137B: 0"C < Ta < -1-75*0, 4.75V < Vcc 5.25V 
S82S137A: - 55°C < Ta < -I- 125*C, f 5V < Vcc ^ 5.5V 


PARAMETER 

TO 

FROM 

N82S137A 

N82S137B 

S82S137A 

UNiT 

Min 

Typ® 

Max 

Min 

Typ 

Max 

Min 

Typ 

Max 

" Access time 

Tce 

dill 

I 

Address 
Chip enable 


35 

15 

m 

■ 

30 

m 

■ 


70 

40 

ns 

Tqd Disable time 

Output 

Chip disable 


15 

30 



25 



40 

ns 


NOTES 

1. Positive current is defined as into the terminal referenced. 

2. All voltages with respfect to network ground. 

3. Duration of short circuit should not exceed 1 second. 

4. Tested at an address cycle time of 1;isec. 

5. Typical values are at Vcc = 5V, Ta = 25'’C. 


TEST LOAD CIRCUIT VOLTAGE WAVEFORM o 
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BIPOLAR MEMORY DIVISION 


sjgnDtiES 


4096-BIT BIPOLAR PROM (512x8) 


82S147A(T.S.) 


DESCRIPTION 

The 82S147A is field-programmable, which 
means that custom patterns are immedi- 
ately available by following the fusing pro- 
cedure given in this data manual. The 
standard devices are supplied with all out- 
puts at logical low. Outputs are program- 
med to a logic high level at any specified 
address by fusing a Ni-Cr link matrix. 

The 82S147A includes on-chip decoding 
and one chip enable input for ease of 
memory expansion, and features tri-state 
outputs for optimization of word expan- 
sion in bused organizations. 

The 82S147A device is available in the com- 
mercial temperature range (O'C to -i- 75 °C), 
and is specified as N82S147A, F or N. 


FEATURES 

• Address access time: 45ns max 

• Power dissipation: 853mW max 

• input ioading:-100MA max 

• One chip enabie input 

• On chip address decoding 

• No separate fusing pins 

• Fully TTL compatible 

APPLICATIONS 

• Prototyping/volume production 

• Sequential controllers 

• Microprogramming 

• Hardwired algorithms 

• Control store 

• Random logic 

• Code conversion 


PIN CONFIGURATION 


F,N PACKAGE 

Afl [T 


^cc 

*1 \T 


19 ] Ag 

A2[T 



A3CI 


13*6 



1 ]A 5 

o,[I 


15 ]« 

02[r 



03U 


13] 07 

04 [L 


12] Og 

gndQo 


iilos 

F = Cerdip 

N = Plastic 

TOP VIEW 



BLOCK DIAGRAM 



Oi O2 O3 O4 O5 Og O7 Og 


OUTPUT LINES 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Vcc 

Power supply voltage 

+7 

Vdc 

ViN 

Input voltage 

+5.5 

Vdc 


Output voltage 


Vdc 

Vo 

Off-state 

+5.5 

Vdc 


Temperature range 


X 

Ta 

Operating 

0 to +75 


Tstg 

Storage 

-65 to +150 
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BIPOLAR MEMORY DIVISION 


4096-BIT BIPOLAR PROM (51 2x8) 


sijiniitiGS 


82S147A(T.S.) 


DC ELECTRICAL CHARACTERISTICS N82S147A; 0°C < < -i-75“C, 4.75V < Vcc ^ 5.25V 

S82S147: -55“C < < -I- 125‘*C, 4.5V < Vcc ^ 5.5V 



PARAMETER 

V,L 

V,H 

Vic 

Input voltage 

Low 

High 

Clamp 

VoL 

Vqh 

Output voltage 

Low 

High 

l|L 

IlH 

Input current 

Low 

High 


Output current 

•oz 

Hi-Z State 

los 

Short circuit^ 


TEST CONDITIONi-2 


— — 1 2rnA 


GE = Low 
Iqut ~ 9.6mA 
louT = ~ 2mA 


N82S147A 


S82S147A 




Vcc supply current 


Capacitance 

Input 

Output 



CE = High, Vcc = 5.0V 
V|n = 2.0V 
Yqut = 2.0V 



AC ELECTRICAL CHARACTERISTICS R1 =470i2, R2 = iko, Cl = 30pF 

N82S147A: 0°C<Ta< +75°C, 4.75V < Vcc ^ 5.25V 
S82S147A: -55 X<Ta< +125 °C, 4.5V < Vcc ^ 5.5V 


S82S147A 


Typ 


Address 
Chip enable 


PARAMETER 

Taa" 

Tce 

Access time 

Tcd 

Disable time 



Chip disable 


NOTES 

1. Positive current is defined as into the terminal referenced. 

2. All voltages with respect to network ground. 

3. Duration of short circuit should not exceed 1 second. 



N82S147A 1 

TypS 

Max 

45 

45 

20 

30 

20 

30 



4. Tested at an address cycle time of Vsec. 

5. Typical values are at Vq 0 = 5V, Ta = 25°C. 


TEST LOAD CIRCUIT 


VOLTAGE WAVEFORM 
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Signetics 


BIPOLAR MEMORY DIVISION 


81 92-BIT BIPOLAR PROM (1 024 X 8) 


82S181A/82S181B(T.SJ 


PIN CONFIGURATION 


F,N,R PACKAGE* 

A 7 GI 


^Vcc 

hIL 


HAS 

AsU 


HJAg 

A4[L 



AsLL 


l^CEj 

AzE 


iUcEa 

AiE 


II]CE4 

AoE 


17 ] Og 

01 E 


] 6]07 

O2Q0 


Il]06 

Oglu 


ISOs 

GND[t2 
*F = Cerdip 


II]04 


N = Plastic 

R ° Flat Pak 

TOP VIEW 



DESCRIPTION 

The 82S181 is field-programmable, which 
means that custom patterns are immedi- 
ately available by following the fusing pro- 
cedure given in this data manual. The 
82S181 is supplied with all outputs at 
logical low. Outputs are programmed to a 
logic high level at any specified address 
by fusing a Ni-Cr link matrix. 

This device includes on-chip decoding and 
4 chip enable inputs for ease of memory 
expansion. It features 2 tri-state outputs 
for optimization of word expansion in bus- 
ed organizations. 

The 82S181 is available in both the com- 
mercial and military temperature ranges. 
For the commercial temperature range 
(0°C to +75°C) specify N82S181AF or N 
or N82S181BF or N, and for the military 
temperature range (-55“C to -i-125®C) 
specify S82S181A, R, F, G. 

BLOCK DIAGRAM 


FEATURES 

• Address access time: 

N82S181A: SSns max 
N82S181B: 45ns max 
S82S181A: 80ns max 

• Power dissipation: 76/iW/bit typ 

• Input loading: 

N82S181: -lOO/iAmax 
S82S1 81 : - 1 50/JV max 

• On-chip address decoding 

• Output: 

82S181: tri-state 

• No separate fusing pins 

• Unprogrammed outputs are low level 

• Fully TTL compatible 

APPLICATIONS 

• Prototyping/volume production 

• Sequential controllers 

• Microprogramming 

• Hardwired algorithms 

• Control store 

• Random logic 

• Code conversion 




Oi O2 O3 O4 O5 Og O7 Og 
OUTPUT LINES 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Vcc 

Supply voltage 

+7 

Vdc 

ViN 

Input voltage 

+5.5 

Vdc 

Vo 

Output voltage 

Off-state 

+5.5 

Vdc 

Ta 

Temperature range 

Operating 

N82S181 

S82S181 

0 to -1-75 
-55 to +125 

°C 

Tstg 

Storage 

-65 to +150 
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BIPOLAR MEMORY DIVISION 

8i92-BIT BIPOLAR PROM (1024x8) 


signotiGS 

82S181A/82S181B(T.S.) 


DC ELECTRICAL CHARACTERISTICS N82S181A/N82S181B: O^C < < +75'C, 4.75V < Vcc ^ 5.25V 

S82S1S1 A: - 55*C < < + 125°C, 4.5V < Vcc 5.5V 


PARAMETER 

TEST CONDmONSi-2 

N82S181A/N82S181B 

S82S181A 

UNIT 

Min 

TypS 

Max 

Min 

Typ 

Max 


Input voltage 








V 

ViL 

Lovy 




0.8 



0.8 


ViH 

High 


2.0 



2.0 




Vic 

Clamp 

liN= - 12mA 


-0.8 

-1.2 



-1.2 



Output voltage 

CEi ,2 =" Low, CE3,4 = High 







V 

VoL 

Low 

louT = 9.6mA 



0.45 



0.5 


VOH 

High 

louT = -2mA 

2.4 



2.4 





Input current 








MA 

IlL 

Low 

ViN = 0.45V 



-100 



-150 


IlH 

High 

V|N = 5.5V 



40 



50 



Output current 









Iqz 

Hi-Z state 

CEi ,2 = High, CE 3.4 = Low, VouT = 5.5V 



40 



60 

mA 



CEi ,2 = High, CE 3,4 = Low, VouT = 0.5V 



-40 



-60 

ma 

los 

Short circuit^ 

CEi ,2 = Low, CE3,4 = High, Vqut = OV 

-15 


-70 

-15 


-85 

mA 



High Stored 








Icc 

Vcc supply current 

Vcc = Max 


125 

175 



185 

mA 


Capacitance 

^ 1.2 = High, Vcc = 5.0V 







PF 

CiN 

Input 

ViN = 2.0V 


5 



5 



COUT 

Output 

VouT = 2.0V 


8 



8 




AC ELECTRICAL CHARACTERIStiCS Ri = 470 Q, R 2 =lkQ, Cl= 30 pF 

N 82 S 181 A/N 82 S 181 B: 0 “C < < + 75 "C, 4 . 75 V < Vcc ^ 5 . 25 V 

S 82 S 181 A; - 55 X < Ta ^ + 125 °C, 4 . 5 V < Vcc 5 . 5 V 


PARAMETER 

TO 

FROM 

N82S181A 

N82S181B 

S82S181A 

UNIT 

Min 

Typ= 

Max 

Min 

Typ 

Max 

Min 

Typ 

Max 

T ^ 

Access time 

■CE 

Output 

Output 

Address 
Chip enable 


45 

20 

55 

35 



45 

30 



80 

45 

ns 


Output 

Chip disable 


20 

35 



30 



45 

ns 


NOTES 

1. Positive Current is defined as into the terminal referenced. 

2. All voltages with respect to network ground. 

3. Duration of short circuit should not exceed 1 second. 

4. Tested at an address cycle time of Vsec. 

5. Typical values are at Vcc“5'*i Ta^SS^G. 


(0 

_o 

+-• 

Q> 

C 

D) 

CO 
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BIPOLAR MEMORY DIVISION 


signotiES 


81 92-BIT BIPOLAR PROM (2048X4) 82S1 85A/82S1 85B (T.S.) 


DESCRIPTION 

The 82S185 is field programmable, which 
means that custom patterns are immedi- 
ately available by following the fusing pro- 
cedure given in this data manual. The 
standard 82S185 is supplied with all out- 
puts at logical low. Outputs are program- 
med to a logic high level at any specified 
address by fusing a Ni-Cr link matrix. 

This device includes on-chip decoding and 
1 chip enable input for memory expansion. 
It features tri-state outputs for optim- 
ization of word expansion in bused 
organizations. 

The 82S185 device is available in the com- 
mercial and military temperature ranges. 
For the commercial temperature range 
(O^C to + 75"C) specify N82S185A, F, N or 
N82S185B, F, or N, and for the military 
temperature range (-55*0 to -i-125“C) 
specify S82S185A, F or R. 


FEATURES 

• Low power dissipation: 70;tW/bit typ 

• Address access time: 

N82S18SA: 50ns max 
N82S185B: 45ns max 
S82S185 A: 80ns max 

• Input loading: 

N82S185: -100/tAmax 
S82S185: -150/iAmax 

• On-chip address decoding 

• No separate fusing pins 

• Unprogrammed outputs are low level 

• Fully TTL compatible 


F,N,R PACKAGE 

a 6 [i; 


iHvcc 

AsEE 


IZ ]*7 

A4IT 


16 ] Ag 

A 3 [I 



AoEL 


BjOi 

AiU 


n] 02 

A2IT 


31 ] 03 

AloUI 


1304 

GND[T 


3351 

F = Cerdip 

N = Plastic R = 

TOP VIEW 

Flat Pak 



ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Vcc 

Supply voltage 

+7 

Vdc 

V|N 

Input voltage 

+5.5 

Vdc 


Output voltage 


Vdc 

Vo 

Off-state 

+5.5 



Temperature range 


°C 

Ta 

Operating 




N82S185 

0 to +75 



S82S185 

-55 to +125 


Tstg 

Storage 

-65 to +150 



to 

4 -* 

CD 

c 

D) 

CO 


BLOCK DIAGRAM 



O') O2 O3 O4 

OUPTUT LINES 
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BIPOLAR MEMORY DIVISION 

8192-BIT BIPOLAR PROM (2048X4) 


BijnBtiCB 

82S185A/82S185B(T.S.) 


DC ELECTRICAL CHARACTERISTICS N82S185A/N82S185B; 0“C < < -hTSoC, 4.75V < Vcc ^ 5.25V 

S82S185A: -55“C < Ta < -i- 125“C, 4.5V < Vcc ^ 5.5V 


— 

PARAMETER 

TEST CONDITIONS^ 2 

N82S185A/B 

S82S185A 

UNIT 

Min 

Typ5 

Max 

Min 

Typ 

Max 


Input voltage 








V 

ViL 

Low 







0.8 


ViH 

High 


2.0 







Vie 

Clamp 

l,N= - 12mA 


-0.8 



m 

-1.2 



Output voltage 

CE = Low 

■ 

■nn 


■ 




VOL 

Low 

louT = 16mA 




n 


0.5 


Vqh 

High 

•out - -2mA 

Bl 



Bl 





Input current 


■ 







IlL 

Low 

ViN= 0.45V 








.IlH 

High 

ViN = 5.5V 

1 



■ 





Output current 








■■I 

Iqz 

Hi-Z state 

CE = High, VouT = 0.5V 



-40 



-60 

mA 



CE = High, VouT = 5.5V 



40 



60 


ios 

Short circuit^ 

CE = Low, v'ouT = OV nigh Stored 

4 C 

— 


-70 

15 


-85 

rr^A 

icc 

Vcc supply current 

Vcc= 


110 

155 



160 

mm 


Capacitance 

CE - High, Vec = 5.0V 







PF 

CiN 

input 

ViN = 2.0V 


5 



5 



COUT 

Output 

VouT == 2.0V 



8 



8 




AC ELECTRICAL CHARACTERISTICS Ri = 270Q, R2= 600Q, Cl= 30pF 

N82S185A/N82S185B: O'C < Ta < -l-75°C, 4.75V < Vcc ^ 5.25V 
S82S185A; - 55 °C < Ta < -i- 125°C, 4.5V < Vcc ^ 5.5V 


PARAMETER 

TO 

FROM 

N82S185A 

N82S185B 

S82S185A 

UNIT 

Min 

TypS 

Max 

Min 

Typ 

Max 

Min 

Typ 

Max 

Access time 

Taa" 

Tce 

Output 

Output 

Address 
Chip enabie 

■ 

40 

20 

50 

30 

■ 

■ 

45 

25 

B 

■ 

80 

40 

ns 

Disable time 

TCD 

Output 

Chip disable 

■ 

20 

30 

■ 


25 

■ 

■ 

40 

ns 


NOTES 

1. Positive current is defined as into the terminai referenced 

2. Ali voltages with respect to network ground. 

3. Duration of short circuit should hot exceed 1 second. 


4. Tested at an address cycle time of Vsec. 

5. Typical values are at Vcc = 5V, Ta = 25°C 


TEST LOAD CIRCUIT 


VOLTAGE WAVEFORM 




All inputs; tr = tf = 5ns (10% to 90%l 


o 

4 -- 

<D 

C 

Ui 

05 
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MEMORY 


B IPOLAR MEMORY DIVISION 

16,384-BIT BIPOLAR PROM (2048 X 8) 


SiOnOtiCB 

82S191A(T.sT 


DESCRIPTION 

The 82S191 is field programmable, which 
means that custom patterns are immedi- 
ately available by following the fusing pro- 
cedure given in this data manual. The 
82S191 is supplied with all outputs at a 
logical low. Outputs are programmed to a 
logic high level at any specified address 
by fusing a Ni-Cr link matrix. 

This device includes on-chip decoding and 
3 chip enable inputs for ease of memory 
expansion. It features tri-state outputs for 
optimization of word expansion in bused 
organizations. 

The 82S191 device is available in the com- 
mercial and military temperature ranges. 
For the commercial temperature range 
(O'C to + 75“C) specify N82S191A, F or N, 
and for the military temperature range 
(-55'C to + 125 *C) specify S82S191A, F, 
R or G. 

FEATURES 

• Address access time: 

N82S191A: 55ns max 
S82S181A: 70ns max 

• Power dissipation: 40MW/bit typ 

• input loading: 

N82S191A: - 100,tA max 
S82S191A: -150/iAmax 

• 3 chip enable inputs 

• On-chip address decoding 

• No separate fusing pins 

• Unprogrammed outputs are low level 

• Fully TTL compatible 

APPLICATIONS 

• Prototyping/volume production 

• Sequential controllers 

• Microprogramming 

• Hardwired algorithms 

• Control store 

• Random logic 

• Code conversion 

(0 

.9 

<D 

c 

O) 

CO 


PIN CONFIGURATIONS 



F, 

N, R PACKAGE 

A7IIL 


w 

< 

0 

0 

AelX 


U As 

AslZ 


m Ag 

*4 [± 


ID A10 

A3E 



A2 [T 


Tg] CE2 

AlU 


HjCEs 

Ao[F 


IE Os 

OiU 


TeJO? 

O2 [TF 


15] Os 

O3DI 


14 ] O5 

gnd [22 


IE04 

F = Cerdip 

TOP VIEW 


R = Flat Pak 


N = Power Plastic 




Ol O4 O5 O5 Of Og 

OUTPUT LINES 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Vcc 

Supply voltage 

-1-7 

Vdc 

ViN 

Input voltage 

+5.5 

Vdc 


Output voltage 


Vdc 

Vo 

Off-State 

+5.5 



Temperature range 


“C 

Ta 

Operating 




N82S191 

0 to +75 



S82S191 

-55 to +125 


Tstg 

Storage 

-65 to +150 
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BIPOUR MEMORY DIVISION 

16,384-BIT BIPOLAR PROM (2048 >< 8) 


82S191A(T.S.) 


DC ELECTRICAL CHARACtERISTICS N82S191A: 0°C < T* < -t-75°C, 4.75V < Vcc 5.25V 

S82S191A: -55“C < Ta < -l- 125°C, 4.5V < Vcc ^ 5.5V 


PARAMETER 

TEST CONDITIONSi>2 

N82S191A 

S82S191A 

UNIT 

Min 

Bjg 

Max 

HQ 

Typ® 

Max 


Input voltage 






■■ 



V 

ViL 

Low 








0.8 


ViH 

High 


2.0 








Vic 

Clamp 

12rnA 


- 0.8 





-1.2 



Output voltage 

CEi = Low. CE 2.3 = High 





■■ 




VoL 

Low 

louT -- 9.6mA 


• 

0.45 




0.5 


VOH 

High 

louT = -2mA 

2.4 



i 

■ 





Input current 







1 



IlL 

Low 

ViN = 0.45V 



-100 



1 



IlH 

High 

ViN - 5.5V 






1 

|H|l 



Output current 










Iqz 

Hi-Z state 



CEi = High, CE 2.3 = Low, 



-40 




-60 

■ 



VouT = 0.5 











CEi = High, CE 2.3 = Low, 



40 




60 




VouT = 5.5 









los 

Short circuit^ 

CEi = Low, CE 2,3 = High, 

-15 


-70 

-15 



-85 




VouT = OV 








■HI 

Icc 

Vcc supply current 

Vcc = Max 


130 

175 



185 

mA 


Capacitance 









PF 



Vcc = 5.0V 









CiN 

Input 

ViN = 2.0V 


5 



5 




Gout 

Output 

VouT - 2.0V 


8 



8 





AC ELECTRICAL CHARACTERISTICS R, = 470Q, R2=ikQ, Cl=30pF 

N82S191A: 0“C < < -i- 75'’C, 4.75V < Vcc ^ 5.25V 

S82S191A: - 55“C < Ta < H- 125*0, 4.5V < Vqc ^ 5.5V 


PARAMETER 

TO 

FROM 

N82S191A 

S82S191A 

UNIT 

Min 

Typ® 

Max 

Min 

Typ 

Max 

Access time 







BH 


ns 

Taa'* 

Output 

Address 


40 

55 



70 


TcE 

Output 

Chip enable 

m 

20 

30 

HU 

IBB 

35 


Disable time 




■i 






Tcd 

Output 

Chip disable 

■ 

B 

30 

B 


35 



NOTES: 

1. Positive current is defined as into the terminal referenced. 4. Tested at an address cycle time of 1/tsec. 

2. All voltages with respect to network ground. 5. Typical values are at Vcc = 5V, Ta = 25'C. 

3. Duration of short circuit should not exceed 1 second. 
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MEMORY 


B IPOLAR MEMORY DIVISION 

16,384-BIT BIPOLAR PROM (4096 x4) 


signotics 

82HS195(T.S.) 


Advance Information 


DESCRIPTION 

The 82HS195 is field programmable, which 
means that custom patterns are immedi- 
ately available by following the Generic II 
fusing procedure. The standard 82HS195 
is supplied with all outputs at logical high. 
Outputs are programmed to a logic low 
level at any specified address by fusing a 
programmable matrix. 

This device includes on-chip decoding and 
2 chip enable inputs for memory expan- 
sion. It features tri-state outputs for 
optimization of word expansion in bused 
organizations. 

The 82HS195 device is available in the 
commercial and military temperature 
ranges. For the commercial temperature 
range (0“C to -i-ZS'C) specify N82S195, F 
or N, and for the military temperature 
range (-SS^C to -i- 125®C) specify 
S82S195, F. 


FEATURES 

• Low power dissipation: 35/iW/bit typ 

• Address access time: 

N82HS195: 30ns max 
S82HS195: 40nsmax 
‘ • input loading: 

N82HS195: -lOOMAmax 
S82HS195: -150/iAmax 

• On-chip address decoding 

• No separate fusing pins 

• Unprogrammed outputs are high levei 
^ • Fuily TTL compatibie 


PIN CONFIGURATION 


F, N PACKAGE 

AbEI 


Hvcc 

AtEI 


Ts] Ag 

AfiEI 


iH *10 

As [± 



A 4 [T 


iUcii 

A3 [Z 


'tbI cig 

A 2 EI 


mJOi 

Ai CE 


j3]02 

AoEI 


U 03 

gnd[To 


TT ]04 

F = Cerdip 

N = Plastic 

TOP VIEW 



ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

Vcc 

Supply voltage 

+7 ^ 

Vdc 

ViN 

Input voltage 

+5.5 

Vdc 


Output voltage 


Vdc 

Vo 

Off-state 

+5.5 



Temperature range 


°C 

Ta 

Operating 




N82HS195 

0 to +75 



S82HS195 

-55 to +125 


Tstg 

Storage 

-65 to +150 



(0 

_o 

'•p 

0 

c 

Ui 

(55 


BLOCK DIAGRAM 



Oi O2 O3 O4 
OUTPUT LINES 
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BIPOLAR MEMORY DIVISION 

16,384-BIT BIPOLAR PROM (^96x4) 


SjOnOtiCB 

82HS195(T.S.) 


Advance Information 


DC ELECTRICAL CHARACTERISTICS N82HS195: OX < Ta < + 75X, 4.75V < Vcc^ 5.25V 

S82HS195; ~ 55X < < + 125X, 4.5V < Vcc ^ 5.5V 


PARAMETER 

TEST CONDITIONS^ 2 

N82HS195 

S82HS195 

UNIT 

Min 

Typ5 

Max 

Min 

Typ 

Max 


Input voltage! 








V 

ViL 

Low 




0.8 



0.8 


ViH 

High 


2.0 



2.0 




Vie 

Clamp 

i|N “ “ 12mA 


-0.8 

-1.2 


mu 

-1.2 



Output voltage! 

CEi & CE 2 = Low 

■ 



■ 

■jjH 


V 

VoL 

Low 

louT= 16mA 



0.45 



0.5 


VOH 

High 

Iqut— ~ 2mA 

Bl 



Bl 

mi 




Input current 


■ 

mui 


■ 

mi 


mA 

III 

Low 

ViN= 0.45V 



-100 



-150 


ilH 

High 

ViN = 5.5V 

1 


40 

■ 

1^1 

50 



Output current 


1 

1 






Iqz 

Hi-Z state 

CEi &CE 2 =High, Vout=0.5V 



-40 



-60 

mA 



CEi & CE 2 = High, VouT= 5.5V 



40 



60 


los 

Short circuit^ 

CEi & CE 2 =Low, Vout= 0V High Stored 

- 15 


-70 

-15 


-85 

mA 

Icc 

Vcc supply current 

Vcc = Maic 


110 

155 



165 

mA 


Capacitance 

CEi & CE 2 = High, Vcc = 5.0V 








CiN 

Input 

V|n = 2.0V 


5 



5 



COUT 

Output 

Vout = 2.0V 

1 

8 


■ 

8 




AC ELECTRICAL CHARACTERISTICS Ri = 270Q, R2=600£2, Cl= 30pF 

N82HS195: OX < < -1-75X, 4.75V < Vcc ^ 5-25V 

S82HS195: -55X < T* < -I- 125X. 4.5V < Vcc ^ 5.5V 


PARAMETER 

TO 

FROM 

N82HS195 

S82HS195 

UNiT 

Min 

Typ® 

Max 

Min 

Typ 

Max 

Access time 

Taa^ 

Tce 

Output 

Output 

Address 

Chip enable 

■ 

25 

20 

30 

20 

■ 

■ 

40 

25 

ns 

Disable time 

TCD 

Output 

Chip disable 


20 

20 


■ 

25 

ns 


NOTES 


1. All voltage values are with respect to network ground terminal. 4. Tested at an address cycle time of ljusec. 

2. Positive current is defined as into the terminal referenced. 5. All typical values are at Vcc = 5V, T^ = 25°C. 

3. Duration of the short circuit should not exceed 1 second. 
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Signetics 


BIPOLAR MEMORY DIVISION 


signotiGS 


32,768-bit bipolar PROM (4096 x 8) 82HS321 (T.S.) 


Preliminary 


DESCRIPTION 

The 82HS321 is field programmable, which 
means that custom patterns are immedi- 
ately available by following the Generic II 
fusing procedure. The 82HS321 is sup- 
plied with all outputs at a logical high. 
Outputs are programmed to a logic low 
level at any specified address by fusing a 
programmable matrix. 

This device includes on-chip decoding and 
2 chip enable inputs for ease of memory 
expansion. It features tri-state outputs for 
optimization of word expansion in bused 
organizations. 

The 82HS321 device is available in the 
commercial and military ranges. For the 
commercial temperature range (0“C to 
+ 75°C) specify N82HS321, F, N, and for 
the military temperature range (- 55°C to 
-I- 125“C) specify S82HS321, F, R or G. 

FEATURES 

* Address access time: 

N82HS321: 45ns max 
S82HS321: 60ns max 

* Power dissipation: 20/(W/bit typ 

* input loading: 

N82HS321: -100;^ max 
S82HS321: - 150/J\ max 

* 2 chip enable inputs 

- Cn-chip address decoding 

* No separate fusing pins 

* Unprogrammed outputs are high level 

* Fully TTL compatible 

APPLICATIONS 

* Prototyping/volume production 

* Sequential controllers 

* Microprogramming 

* Hardwired algorithms 

* Control store 

* Random logic 

* Code conversion 


PIN CONFIGURATIONS 



G PACKAGE 



0 .( NC Ag A.| A2 A3 A4 

R R FI nn rn R R 


02 (« 


TjAs 

03 [« 


IJAS 

GND[u 


TJA; 

NCjw 


Unc 

04[w 


^Vcc 

05(21 


^Ae 

06 (w 


w] A9 


blj ll?! I2IJ l!ij (Hi 1^ l£!j 

O7 O3 NC CE2 A.j.| CE.| A.|q 



TOP VIEW 


G= Lead less 



BLOCK DIAGRAM 


F, N, R PACKAGE 

Aj [T 


m]Vcc 

Ae [T 


m As 

AsU 


Ua* 

AslZ 


IDAio 

AsU 



A2[I 


IjAii 

Aid 


til CE 2 

Aod 


ill®# 

Old 


16 ] O7 

Ojfio 


isjOg 

OadI 


ifjOs 

GNod 


11} O4 

F = Cerdip 

R = Flat Pak 

TOP VIEW 


N = Power Plastic 




^2 ®3 Os 

OUTPUT LINES 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

VcC 

Supply voltage 

+7 

Vdc 

V|N 

Input voltage 

+5.5 

Vdc 


Output voltage 


Vdc 

Vo 

Off-state 

+5.5 



Temperature range 


°C 

Ta 

Operating 




N82HS321 

0 to +75 



S82HS321 

-55 to +125 


Tstg 

Storage 

-65 to +150 
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BIPOLAR MEMORY DIVISION 


sfonotiCB 


32,768-BIT BIPOLAR PROM (4096 X 8) 82HS321 (T.S.) 


Preliminary 


DC ELECTRICAL CHARACTERISTICS N82S321: 0°C < Ta < +75° C, 4.75V < Vcc < 5,25V 


S82S321: -55° C < Ta < +125°C, 4.5V < Vcc < 5.5V 


PARAMETER 

TEST CONDITIONS^- ^ 

N82S321 

S82S321 


Min 

Typ® 

Max 

Min 

Typ 


' 

Input voltage 








V 

I ViL 

Low 







0.8 


ViH 

High 





2.0 




Vic 

Clamp 




-1.2 



-1.2 



Output voltage 

CEi = Low, CE 2 = High 







V 

VOL 

Low 

louT = 9.6mA 



0.45 



0.5 


VOH 

High 

louT = -2mA 

2.4 

1 


2.4 



... 


Input current 








fiA 

i IlL 

Low 

ViN = 0.45V 



-100 



-150 


I IlH 

High 

ViN = 5.5V 



40 



50 


i 

Output current 








mA 

I 'oz 

Hi-Z state 

CEi = High, CE 2 = Low, 



-40 



-60 




VouT = 0.5 










CEi = High, CE 2 = Low. 



40 



60 




VouT = 5.5 








los 

Short circuit^ 

CEi = Low, CE 2 = High, 

-15 


-70 

-15 


-85 

mA 



VouT = OV 








icc 

Vcc supply current 

Vqq= Max 


130. 

175 



185 

mA 


Capacitance 

CEi = High, CE 2 = Low, 





1 

pF 



Vcc - 5.0V 








CiN 

Input 

ViN = 2.0V 


5 



5 



COUT 

Output 

VouT = 2.0V 


8 



8 

1 

1 


AC ELECTRICAL CHARACTERISTICS Ri = 470a R2 = 1 kn, Cl = 30 pF 


N82S321: 0°C < Ta < +75° C, 4.75V < Vcc < 5.25V 
S82S321: -55° C < Ta < +125°C, 4.5V < Vcc < 5.5V 


Parameter 

TO 

FROM 

N82S321 

S82S321 

UNIT 

Min 

Typ® 

Max 

Min 

Typ 

Max 

Access time 

Taa' 

Tce 

Output 

Output 

Address 

Chip enable 



35 

25 

■ 

■ 

■ 

ns 

Disable time 

Tcd 

Output 

Chip disable 


■ 


■ 

■ 

30 

ns 


NOTES 

1. Positive current is defined as into the terminal referenced. , 4. Tested at an address cycle time of Vsec. 

2. All voltages with respect to network ground. 5. Typical values are at Vqq = 5V, T^=25'C. 

3. Duration of short circuit should not exceed 1 second. 
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of us Phips CorpoKflfon 


27C64 
27C12e 
27128 

ROMs 

2364-15/20 
2664-15/20 
26S64-30/45 
23128-15/20 
23128-25/30/45 
23256A- 20/25/30/45 

yts5-^< Y,>’ 
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MOS MEMORY DIVISION 


signiitiGS 

65,536-BIT CMOS EPROM (8192x8) 27C64 


Advance Information 


DESCRIPTION 

The Signetics 27C64 EPROM is a static 
complementary MOS (CMOS) 5V only, 
65,536-bit electrically programmable and 
ultraviolet light erasable read only 
memory, organized as 8192 words by 8 
bits. 

The 27C64 has a separate Output Enable 
control (G) from the Chip Enable Control 
(E), in order to eliminate bus contention in 
multiple bus systems. 

The 27C64 typically consumes_only 5/iW 
power either in standby mode (E = Vcc) or 
in quiescent active mode (E = Vss pausing 
on one address location with V|n = Vcc o'” 
Vss)- 


FEATURES 

• Low CMOS power consumption — 
5/tW typ. (standby or quiescent active) 
25mW typ. (active) 

• 200ns access time 

• TTL compatible 

• Single -i- 5V power supply 

• Industry standard pinout 

• Three-state outputs 

• Two line controls 

• Fast programming 


BLOCK DIAGRAM 


DATA OUTPUTS 

Vcc O POo-DQy 



PIN CONFIGURATION 


vpp [T 

— 'U — 

^ Vcc 

Ai 2 (T 


27] PGM 

A? |T 


^ NC 

A 6 [T 


m As 

As [T 


As 

aa it 


m A11 

As Cl 


^ G 

A 2 [I 


13 A10 

Ai [T 


^ E 

Ao Qo 


31 ] DQ7 

DQo [lT 


33 dqs 

PQi [12 


3 z] dqs 

DQo j -13 


33 DO4 

Vss [14 


33 dqs 


TOP VIEW 



PIN NAMES 


CM 

< 

1 

0 

< 

ADDRESSES 

E 

Chip Enable 

G 

Output Enable 

DQq"DQ7 

Data Inputs/ 

Outputs 

PGM 

Program Enable 

N.C. 

No Connect 


0 ) 

(D 

C 

O) 

a5 


1 . Stresses beyond the limits listed under "Absolute Maximum Ratings" may cause damage to the device. These are 
stress ratings only. Functional operation at these or any other conditions beyond those indicated in the opera- 
tional sections of this specification is not implied. Exposure to absolute maximum rated conditions for extended 
periods of time may affect device reliability. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


PARAMETER 

RATING 

UNIT 

Temperature Range 



Storage 

- 65 to -F 125 

«c 

Bias 

-10 to -f-80 


Operating Mode 

Oto 70 


Program Mode 

25 ±5 


Applied Voltage with Respect to Ground Potential 



Input 

- 0.5 to -F 7 

V 

Output 

- 0.5 to -F 7 


Supply Voltage with Respect to Ground Potential 

- 0.5 to -F 6 

- 0.5 to -F 22 

— 

V 


NOTE 
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MOS MEMORY DIVISION 


65,536-BIT CMOS EPROM (8192x8) 


signotiCB 


27C64 


\> 

cr 


Advance Information 


DC ELECTRICAL CHARACTERISTICS DURING READ (Note 2) 1^=0* to -h70“C, Vcc=5.0V ±10%, unless otherwise 

specified, Vpp=Vcc 


LIMITS 


SYMBOL 


PARAMETER 

TEST CONDITIONS 

Input Voltage Low 

Input Voltage High 

Output Voltage Low 

Iql ~ 3.2mA 

Output Voltage High 

Iqh ~ ~ 400^ 

Input Load Current 

V|n = 5.5V or 0.45V 

Output Leakage 

Vout= 5.5V or 0.45V, 

E = Vcc 

Vcc Standby Current 

ml 

II 

< 

o 

o 

Vcc Standby Current 

X 

> 

II 

|UJ 

Vcc Active Current (Ouiescent) 

E=G = Vss 

All Addresses at 
either Vgg or Vcc 

Vcc Active Current (Ouiescent) 

E=G = V,c 

All Addresses at 
either V|l or V,h 

Vcc Active Current (Operating) 

E = G = Vss 

All addresses changing 
between Vss and Vcc 

Vcc Active Current (Operating) 

E = G = V,l 

All addresses changing 
between V|l and V,h 

Input Capacitance (Note 3) 

V,N = 0V, f=1MHz 

Output Capacitance (Note 4) 

VouT = 0V, f=1MHz 



Max 


0.8 

Vcc+ 1 
0.45 
Vcc 
10 
10 


NOTES 

2. Typical values are for T/^ = 25°C and nominal power supply voltages. 

3. Typical values are for Ta = 25°C and nominal power supplies. 

4. These parameters are periodically sampled and are not 100% tested. 


AC ELECTRICAL CHARACTERISTICS 


DURING READ (Notes) TA = 0‘’to -i- 70“C, Vcc=5V ±10%, unless otherwise 
specified, Vpp= Vcc 







LIMITS 


COMMON 

SYMBOL 

PARAMETER 

TEST CONDITIONS (Note 5) 

27C64-20 

27C64-25 

27C64-30 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


Ucc 

Address Access Time 

-i 

> 

II 

IC3 

II 

lUJ 


200 


250 


300 

ns 

^CE 

Chip Select Delay 

G = V,l 


200 


250 


300 

ns 

*OE 

Output Enable Delay 

E = V,L(Note6) 

10 

70 

10 

100 

10 

150 

ns 


Chip Deselect Delay 

E = V,l 

0 

60 

0 

90 

0 

130 

ns 


(Note 7) 

tpf: is measured at Vol= 0-8 
to tri-state (High-Z) transition 



1 





*OH 

Previous Output Data 
Holding Time 

j 

From Addresses, E or G 
whichever occurred first 

E = G = V,l 

0 


0 


0 


ns 


NOTES 

5. AC TEST CONDITIONS: 

Output load 2 TTL gates and Cl= lOOpF 
Input rise and fall times: <20ns 
Input pulse levels: 0.8V to 2.2V 
Timing measurement reference levels: 
Inputs 1.5V 
Outputs 0.6V and 2.2V 


6. G may oe delayed up to IavqV" •glQV '^® edge of E without impact on tAVQV- 

7. tgpiQx is specified from G or E, whichever occurs first. 
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MOS MEMORY DIVISION 


sjgnDtiEs 

65,S36-BIT CMOS EPROM (81 92 X 8) 27C64 


Advance Information 


AC ELECTRICAL CHARACTERISTICS DURING PROGRAMMING (Note 10)1^=25 ±5»C, Vcc = 5V ±5%, Vpp = 2iv 

± 0.5V 


STANDARD 

COMMON 

PARAMETER 

TEST CONDtTIONS(Note 2) 

LIMITS 

UNIT 

SYMBOL 

SYMBOL 

Min 

Typ 

Max 

UvPL 

Us 

Address Set-up Time 


2 



iiS 

Idvpl 

fos 

Data Set-up Time 


2 



fiS 

tpHDX 

toH 

Data Hold Time 


2 



mS 

fvHPL 

Upps 

Vpp Set-up Time 


2 



nS 

^ELPL 

Ues 

CE Set-up Time 


2 



iiS 

^PLPH 

tpw 

PGM Pulse Width 

During Programming 

V 

25 

50 

55 

mS 

^GHPL 

toES 

OE Set-up Time 


2 



liS 

^GHQZ 

Up 

Chip Deselect Delay 
(Note 9) 

> 

II 

|UJ 

lo 

0 


130 

ns 

^PHAX 

Uh 

Address Hold Time 





(iS 


Note: 

9. tQHQx is specified from G or E, whichever occurs first. 
10. The input reference level is 1V for V|Land 2V forV^. 


TIMING DIAGRAM DURING PROGRAMMING 
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Signetics 


MOS MEMORY DIVISION 


SigPDtiCS 


65.536-BIT CMOS EPROM (81 92 X 8) 27C64 


Advance Information 


MODE SELECTION 


MpDE/PINS 

E(20) 

G(22) 

PQM(27) 

Vpp(l) 

Vcc(28) 

DQo-DQy (11-13,15-19) 

Read 

VlL 

V|t 

V,H 

Vcc 

Vcc 

DQout 

Standby 

V|H 

X 

X 

^cc 

Vcc 

High Z 

Program 

''ll- 

V|H 

V|L 

Vpp 

Vcc 

DQ|n 

Program Verify 

V|L 

V|L 

V,H 

Vpp 

Vcc 

DQout 

Program Inhibit 

V|H 

X 

X 

Vpp 

Vcc 

High Z 

X can be either Vql or Vqh- 


TIMING DIAGRAM DURING READ 




DC ELECTRICAL CHARACTERISTICS DURING PROGRAMMING (Notes) 1^=25 ±5“C, Vcc = 5V ±5%, Vpp=2iv 

±0.5V 


SYMBOL 

PARAMETER 

TEST CONOmONS 

LIMITS 

UNIT 

Min 

Typ 

Max 

V|L 

Input Voltage — Low 


-0.1 


0.8 

V 

V|H 

Input Voltage — High 


2.0 


< 

o 

o 

+ 


o 

> 

Output Voltage During 

Verify — Low 

loL = 3.2mA 



0.45 

V 

I 

o 

> 

Output Voltage During 

Verify — High 

'oH~ ^30/^ 

m 




'Ll 

Input Load Current 

V|N = 5.25V or V,L 



10 


'CCA3 

Vcc Supply Current — Active 



20 

30 

mA 

'PP2 

Vpp Supply Current During 
Programming Pulse 

E=PGM = V,, 

Vpp = 21.5V, DQo-DQ7=V,l 

m 


30 

mA 


Note: 

8. Wqq must be applied before and removed after Vpp. Vpp should never exceed 21.5V (including transients). If PGM = Vn_, Vpp should not be switched. 
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MOS MEMORY DIVISION 


sionntiCB 


131 ,072-BIT CMOS EPROM (16,384x8) 27C128 


Preview 


DESCRIPTION 

The Signetics 27C128 EPROM is a static 
complementary MOS (CMOS) 5V only, 
131,072-bit electrically programmable and 
ultraviolet light erasable read only mem- 
ory, organized as words by bits. 

The 2701^8 has a separate Output Enable 
control (G) from the Chip Enable Control 
(E), in order to eliminate bus contention in 
multiple bus systems. 

The 27C128 typically consume^only 5fi\N 
power either in standby mode (E = Vcc) or 
in quiescent active mode (E = Vss pausing 
on one address location with V||v, = Vcc or 
Vss)- 


BLOCK DIAGRAM 


FEATURES 

• Low CMOS power consumption — 
5/iW typ. (standby or quiescent active) 
25mW typ. (active) 

• 250ns access time 

• TTL compatible 

• Single -i-5V power supply ±10% 

• Industry standard pinout 

• Three-state outputs 

• Two line controls 

• Fast programming 


PIN CONFIGURATION 




Vpp [T 

O' 

H Vcc 

Ai 2 [T 


27] PGM 

A? IT 


U Ai 3 

As (T 


U As 

> 

R 


24] As 

Aa (T 


H] All 

As (T 


22] G 

Az U 


ill Aio 

Ai [T 


E 

Ao Qo 


31 ] DQt 

DQo RT 


Tl DQe 

M 

d 

o 


IE DQs 

nr\. rrr 

IIP 


"m 

lOI UV4I4 

Vss Hi 


Tsl DQs 


TOP VIEW 



PIN NAMES 


Afl-Aia 

ADDRESSES 

E 

Chip Enable 

G 

Output Enable 


Data Inputs/ 


Outputs 

PGM 

Program Enable 


DATA OUTPUTS 

Vcc O 



(0 

o 

Q 

c 

O) 

CO 


1. Stresses beyond the limits listed under “Absolute Maximum Ratings" may cause damage to the device. These are 
stress ratings only. Functional operation at these or any other conditions beyond those indicated in the opera- 
tional sections of this specification is not implied. Exposure to absolute maximum rated conditions for extended 
periods of time may affect device reliability. 


ABSOLUTE MAXIMUM RATINGS (Note i) 


PARAMETER 

RATING 

UNIT 

Temperature Range 



Storage 

-65 to I- 125 

"C 

Bias 

- 10 to -f 80 


Operating Mode 

0 to 70 


Program Mode 

25 ±5 


Applied Voltage with Respect to Ground Potential 



Input 

- 0.5 to -i- 7 

V 

Output 

- 0.5 to I- 7 


Supply Voltage with Respect to Ground Potential 

- 0.5 to - 1 - 6 

- 0.5 to + 22 

V 


NOTE 
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MEMORY 


MOS MEMORY DIVISION 

1 31 ,072-BIT CMOS EPROM (1 6,384 X 8) 


sjgnDtics 

27C128 


Preview 


DC ELECTRICAL CHARACTERISTICS DURING READ (Note 2) Ta=0Mo -i-70*C,ycc = 5.0V ± 10%, unless otherwise 

specified, Vpp=Vcc 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

LIMITS 

UNIT 

Min 

Typ 

Max 

V|L 

Input Voltage Low 


-0.1 


0.8 

V 

V,H 

Input Voltage High 


2.0 


< 

o 

o 

-1- 

V 

_i 

o 

> 

Output Voltage Low 

loL = 3.2nriA 

— 


0.45 

V 

I 

o 

> 

Output Voltage High 

loH ~ ~ 400/tA 

2.4 


< 

o 

o 

V 

ly 

Input Load Current 

V|N = 5.5V or 0.45V 

— 


10 

mA 

•lo 

Output Leakage 

Vout= 5-5V or 0.45V, 

E = Vcc 

— 


10 


•ccsi 

Vcc Standby Current 

ml 

II 

< 

o 

o 

— 

1 

100 

fiA 

Iccs2 

Vcc Standby Current 

E = V,h 

— 


1 

mA 

•CCQI 

Vcc Active Current (Quiescent) 

E=G = Vss 

All Addresses at 
either Vgs or Vcc 


1 

100 

/iA 

•CCQ2 

Vcc Active Current (Quiescent) 

I=G = V,l 

All Addresses at 
either V,l or V|h 


1.3 

15 

mA 

'CCAI 

Vcc Active Current (Operating) 

E = G = Vss 

All addresses changing 
between Vss and Vcc 

— — 

5 

25 

mA 

ICCA2 

Vcc Active Current (Operating) 

E^ = V,l 

All addresses changing 
between Vjl and V,h 


20 

30 

mA 

C|N 

Input Capacitance (Note 3) 

V|N = 0V, f=1MHz 


4 

6 

PF 

Cqut 

Output Capacitance (Note 4) 

VouT=0V, f=1MHz 


8 

12 

PF 


NOTES 

2. T ypical values are for = 25 “C and nominal power supply voltages. 

3. Typical values are for T^ = 25'C and nominal power supplies. 

4. These parameters are periodically sampled and are not 100% tested. 


AC ELECTRICAL CHARACTERISTICS DURING READ (Notes) 1^ = 0* to +70*C, Vcc = 5V ± 10%, unless otherwise 


(0 

0 

c 

pi 

W 


NOTES 

5. AC TEST CONDITIONS: 6. G may be delayed up to ^GLOV falling edge of E without impact on t/^vQy. 

Output load 2 TTL gates and Cl = lOOpF j specified from G or E, whichever occurs first. 

Input rise and fall times: £20ns 
input pulse levels: 0.6V to 2.2V 
Timing measurement reference levels: 

Inputs 1.5V 
Outputs 0.6V and 2.2V 


specified, Vpp = Vcc 


STANDARD 

SYMBOL 

COMMON 

SYMBOL 



LIMITS 


PARAMETER 

TEST CONDITIONS (Note 5) 

27C1 28-20 

27C1 28-25 

27C1 28-30 

UNIT 



Min 

Max 

Min 

Max 

Min 

Max 


UVQV 

Ucc 

Address Access Time 

E = G = V,l 


200 


250 


300 

ns 

^ELQV 

tcE 

Chip Select Delay 

G = V,l 


200 


250 


300 

ns 

^GLQV 

toE 

Output Enable Delay 

E = V|L(Note6) 

10 

70 

10 

100 

10 

150 

ns 

^HQZ 

tpF 

Chip Deselect Delay 
(Note 7) 

E = V,l 

tpp is measured at VoL= 0-8 
to tri-state (High-Z) transition 

0 

60 

0 

90 

0 

130 

ns 

UxQZ 

toH 

Previous Output Data 
Holding Time 

From Addresses, E or G 
whichever occurred first 

E = G = V,l 

■ 


0 


0 


ns 
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SYMBOL 

PARAMETER 

TEST CONDITIONS 

LIMITS 

UNIT 

Min 

Typ 

Max 

V,L 

Input Voltage — Low 


-0.1 


0.8 

V 

V,H 

Input Voltage — High 


2.0 


Vcc+ 1 


-j 

o 

> 

Output Voltage During 

Verify — Low 

loi.= 3.2mA 



0.45 

V 

X 

o 

> 

Output Voltage During 

Verify — High 

Iqh = 400;iA 

m 




'li 

Input Load Current 

V|N = 5.25V or V,L 



10 

mA 

lcCA3 

Vcc Supply Current — Active 



20 

30 

mA 

Ipp2 

Vpp Supply Current During 
Programming Pulse 

E=P^ = V,|^ 

Vpp = 21.5V, DQo-DQ7=V|l 

H 


30 

mA 


8. Vcc must be applied before and removed after Vpp, Vpp should never exceed 21.5V (including transients). If PGM = V|l, Vpp should not be switched. 
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EMORY 


MOS MEMORY DIVISION 


sigiiQtios 


1 31 ,072-6ITNMOS EPROM (16,384x8) 27128 


Preview 


DESCRIPTION 

The Signetics 27128 EPROM is an NMOS, 
5V only, 131,072-bit electrically program- 
mable and ultraviolet light erasable read 
only memory, organized as 16,384 words 
by 8 bits. The 271J8 has a separate Output 
Enable control (G) from the Chip Enable 
control (E), in order to eliminate bus con- 
tention in multiple bus systems. 

The 27128 has a standby mode to reduce 
the power dissipation with no increase in 
access time. The maximum active current 
is 100mA while the standby current is 
40mA from the power supply. This mode is 
initiated by placing a TTL-high signal on 
the E input. 


BLOCK DIAGRAM 


FEATURES 

• 250ns access time 

• TTL compatible 

• Single -t- 5V power supply ±10% 

• Industry standard pinout 

• Power down mode with 30mA 
maximum power supply current 

• Three-state outputs 

• Two line controls 


PIN CONFIGURATION 


vpp [T 



U Vcc 

Ai2 |T 


27] ^ 

A7 |T 


111 Ai3 

Ae [T 


m As 

As [T 


m As 

A4 (T 


m All 

AaCE 


m G 

Az [T 


m A 10 

Ai [T 


20] E 

Ao Qo 


jU DQ7 

DQo QT 


m DQe 

DQi [i? 


Tt] dqs 

DQz [13 


16] DQ4 

Vss Q4 


is] DQ 3 


PIN NAMES 


Aq-A^S 

ADDRESSES 

E 

Chip Enable 

G 

Output Enable 

DQq*DQ7 

Data Inputs/ 

Outputs 

PGM 

Program Enable 


DATA OUTPUTS 

Vcc O DQ0-DQ7 



DC ELECTRICAL CHARACTERISTICS DURING READ (Note i) Ta= 0“ to -i-70'C, Vcc = 5.ov ± io%, unless 


V) 


0 

c 

O) 

CO 


I NOTE 


Otherwise specified, Vpp= Vcc 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

LIMITS 

^ — 

UNIT 

Min 

Typ 

Max 

V,L 

Input Voltage — Low 


-0.1 


0.8 

V 

V,H 

Input Voltage — High 




+ 

0 

0 

> 


_i 

0 

> 

Output Voltage — Low 

Iql = 3.2mA 

Hi 


0.45 

V 

I 

0 

> 

Output Voltage — High 

Iqh = “ 4(X)/tA 



< 

0 

0 


III 

Input Load Current 

V|n = 5.5V or 0.45V 

WM 


10 

nfK 

Ilo 

Output Leakage 

Vout = 5.5V or 0.45V, 

E = V,h 

■ 


10 

UiA 

•cci 

Vcc Supply Current — Standby 

X 

> 

II 

lai 


15 

30 

mA 

•CC2 

Vcc Supply Current ^ Active 

E = G = V,l 


50 

100 

mA 

IpPI 

Vpp Supply Current — Read Mode 

Vpp = 5.25V 

mM 


5 

mA 
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MOS MEMORY DIVISION 


131 ,072-BIT NMOS EPROM (16,384x8) 


signotics 


27128 


AC ELECTRICAL CHARACTERISTICS DURING READ (Note 2) T;^ = 0°to -i- 70®C, Vcc=5V ± 10%, unless otherwise 

specified, Vpp= Vcc 







1 LIMITS 


STANDARD 

SYMBOL 

COMMON 

SYMBOL 

PARAMETER 

TEST CONDITIONS (Note 2) 

27128-20 

27128-25 

27128-30 

UNIT 





Min 

Max 

Min 

Max 

Min 

Max 


UvQV 

> 

o 

o 

Address Access Time 

E=G = V,l 


200 


250 


300 

ns 

^ELOV 

tcE 

Chip Select Delay 

G = V|l 


200 


250 


300 

ns 

tQLQV 

<OE 

Output Enable Delay 

E = V,i,(Note 3) 

10 

70 

10 

100 

10 

150 

ns 

i 

^EHQX 

^GHQX 

^DF 

Chip Deselect Delay 
(Note 4) 

E=V,u 

top is measured at Vql = 0-5 
' to tri-state (High-Z) transition 

0 

60 

0 

90 

0 

130 

ns 

UxQX 

'oh 

Previous Output Data 
Holding Time 

From Addresses, E or G 
whichever occurred first 

E=G = V,l 

0 


0 

1 


0 


ns 


NOTES 

2. AC TEST CONDITIONS: 

Output load 2 TTL gates and Cl= tOOpF Timing measurement reference levels: 

Input rise and fall times; s20ns Inputs 1.5V 

Input pulse levels: 0.8V to 2.2V Outputs 0.6V and 2.2V 


3. G may be delayed up to tAVQV“ 'GLQV ^ without impact on Iavqv- 

4. tgjjQv is specified from G or E. whichever occurs first. 


DC ELECTRICAL CHARACTERISTICS DURING PROGRAMMING (Note 5) 1^=25 ±5X, Vcc = 5V ±5%, 

Vpp = 21V±0.5V 



SYMBOL 

PARAMETER 

TEST CONDITIONS 

V|L 

Input Voltage — Low 


V|H 

Input Voltage — High 


—1 

o 

> 

Output Voltage During 

Verify — Low 

loL = 3.2mA 

X 

o 

> 

Output Voltage During 

Verify — High 

loH = 400/iA 

'Ll 

Input Load Current 

V,N = 5.25V or V|L 

lcC2 

Vcc Supply Current ~ Active 


Ipp2 

Vpp Supply Current During 
Programming Pulse 

E=PGM = V,^ 

Vpp = 21.5V, DQo-DQ7=V,l 


LIMITS 


Typ 



Max 


0.8 

Vcc+ I 
0.45 



5. Vqq must be applied before and removed after Vpp. Vpp should never exceed 21.5V (including transients). If PGM = V|l, Vpp should not be switched. 

AC ELECTRICAL CHARACTERISTICS DURING PROGRAMMING (Note?) 1^=25 ±5“C, Vcc = 5V ±5% 

Vpp = 21 V± 0.5V 


PARAMETER 


TEST CONDITIONS (Note 2) 



LIMITS 

Typ 


NOTES 

6. tQHQX specified from G or E, whichever occurs first. 

7. The input reference level is IV for V||_ and 2V for V|n. 
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Signetics 


MOS MEMORY DIVISION 


afgnDtics 

65,536-BIT STATIC MOS ROM (81 92x8) 2364-15/20 


DESCRIPTION 

This ROM is designed for memory applica- 
tions where high performance, large bit 
storage, and simple interfacing are impor- 
tant design objectives. 

The four Chip Select inputs are program- 
mable. Active-high or active-low level Chip 
Select input can can be defined by the de- 
signer and the desired chip select logic 
level is fixed during the masking process. 
The programmable Chip Select input, as 
well as OR-tie compatibility on the out- 
puts, facilitates easy memory expansion. 

The 2364 Read-Only Memory is fabricated 
with n-channel silicon gate technology. 
This technology provides the designer 
with high performance, easy-to-use MOS 
circuits. 


FEATURES 

• Fast access time 

• Industry standard pinout — JEDEC 
approved 

• Completely TTL compatible 

• One -fSV ±10% power supply 

• Low power dissipation 

• Three-state output — OR-tie capability 

• Four programmable Chip Select inputs 
for easy memory expansion or no 
connection option 

• Inputs protected — all inputs have 
protection against static charge 

• 2764 EPROM compatible 


PIN CONFIGURATION 


NC [T 

^ 

m vcc 

Ai2 [F 


27] S3/S3/NC 

A7 it 


m S4/S^NC 

As [T 


m As 

As [T 


^ As 

AaCE 


m All 

As [T 


ID S2/S2 

Aa \T 


m Aio 

Al [F 


ID si/^ 

Ao Qo 


IE qt 

Qo QT 


H] Os 

Qi [T 


13 Os 

02 01 


H] 04 

GND Oi 


m Os 


TOP VIEW 


PACKAGE AVAILABILITY 

See Ordering Information 


ABSOLUTE MAXIMUM RATINGS (Note i) 


PARAMETER 

RATING 

UNIT 

Operating Temperature 2364-XX 

0 to -I- 70 

°C 

2364E-XX 

- 40 to - 1 - 85 

“C 

Storage Temperature 

- 65 to -f- 150 

“C 

Voltage on Any Pin Relative to Ground 

- 2 to +7 

V 

Power Dissipation 

1 

Watt 

Electrostatic Discharge Rating Relative to Ground (Note 2) 

±2000 

V 


NOTES 


1. Stresses above those listed under “Absolute Maximum Ratings" may cause permanent damage to the device. 
These are stress ratings only. Functional operation of this device at these any any other conditions above those 
indicated in the operational sections of this specification is not implied and exposure to absolute maximum rating 
conditions for extended periods may affect device reliability. 

2. Test condition. Discharge lOOpF through 1500 ohms, MIL-STD883, method 3015.1. 



ORDERING INFORMATION 


TEMPERATURE RANGE 

PACKAGE TYPE 

ORDER NUMBER BY ACCESS TIME 

150ns 

200ns 

0°C to -f-70°C 

Plastic 

2364-1 5N 

2364-20N 

0°C to + 70*C 

Cerdip 

2364-1 5F 

2364-20F 

0°C to " 1 “ 70°C 

Ceramic 

2364-151 

2364-201 

— 40°Cto -l-85'’C 

Plastic 

2364E-15N 

2364E-20N 

-40°C to -f 85“C 

Cerdip 

2364E-15F 

2364E-20F 

-40“C to -l-85°C 

Ceramic 

2364E-15I 

2364E-20I 


PIN NAMES 


CM 

< 

O 

< 

Address Inputs 

S1-S4 

Chip Selects 

0 

c> 

1 

o 


< 

o 

o 

Power 

GND 

Ground 

NC 

Not Connected 


BLOCK DIAGRAM 
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MOS MEMORY DIVISION 


SignDtiES 

65,536-BIT STATIC MOS ROM (81 92x8) 2364-15/20 


DC ELECTRICAL CHARACTERISTICS Vcc=5 0V ±10% 


PARAMETER 

TEST CONDITIONS 

2364E-15 

2364E-20 

2364-15 

2364-20 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Input voltage 

V,L Low (Note 3) 

V|H High 


-2.0 

2.0 

0.8 

Vcc 

-2.0 

2.0 

0.8 

Vcc 

-2.0 

2.0 

0.8 

Vcc 

-2.0 

2.0 

0.8 

Vcc 

V 

Output voltage 

Vql Low 

VoH High 

lot = 3.2mA 

Iqh " 400^A 

■ 

< o 

8 

■ 

< o 

8 

i 

O > 

■ 

0.4 

Vcc 

V 

Ili Input load current 

OV < V,N < 5.5V 


1 


1 


1 


1 

mA 

Ilo Output leakage 

Chip deselected. Vout= +0.4V to Vcc 


5 


5 


5 


5 

jiA 

Icc Supply current 

Chip deselected. Vcc = 5.5V, V|n = Vcc 


120 


110 


110 


90 

mA 

Capacitance (Note 4) 
C|N Input 

^ouT Output 

Ta= 25'’C, f= 1 MHz, all pins except 
pin under test tied to Qround 

■ 

i 

■ 

H 

■ 

i 

■ 

■ 

PF 


NOTES 

3. Input levels that swing more negative than - 2.0V may alter AC electrical characteristics. 

4. This parameter is periodically sampled and is not 100% tested. 


AC ELECTRICAL CHARACTERISTICS Vcc=5.ov ±10% 


PARAMETER 

-15 

-20 

UNiT 

Min 

Max 

Min 

Max 

UvQV 

Address access time 


150 


200 

ns 

^VQV 

(Note 5) 

Chip select delay 


100 


100 

ns 

^SXQZ 

(Note 6) 

Chip deselect delay 


75 


100 

ns 

UxQX 

Previous data valid after address change delay 

0 


0 


ns 


NOTES 

5. tsvQv is at value indicated, provided the valid address leads the chip select by (tAVQVtSVQV) '’s or more. 

6. tsxQZ is measured at Vql = 0-5V on the "0 " to High-2 state transition, with AC test load connected to the output. 


TIMING DIAGRAM 


AC TEST LOAD 


0 ) 

o 
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Signetics 


MOS MEMORY DIVISION 


sionorics 


65,536-BIT STATIC MOS ROM (81 92 X 8) 


2664A-15/20 



DESCRIPTION 

This ROM is designed for memory applica- 
tions where high performance, large bit 
storage, and simple interfacing are impor- 
tant design objectives. 

The Chip Select input is programmable. 
Active-high or active-low level Chip Select 
input can be defined by the designer and 
the desired chip select logic level is fixed 
during the masking process. The program- 
mable Chip Select input, as well as OR-tie 
coijipatibility on the outputs, facilitates 
easy memory expansion. 

The 2664A Read-Only Memory is fabricated 
with n-channel silicon gate technology. 
This technology provides the designer with 
high performance, easy-to-use MOS 
circuits. 


FEATURES 

• Fast access time 

• Low power dissipation 

• Industry standard pinout — JEDEC 
approved 

• Completely TTL compatible 

• One -t-5V ±10% power supply 

• Three-state output — OR-tie capability 

• One programmable chip select input 
for easy memory expansion or no 
connection option 

• Inputs protected — all inputs have 
protection against static charge 

• 2764 EPROM compatible 


PIN CONFIGURATION 


Ay Cl 


HlVcc 

As Cl 


1I]As 

Asd 


Has 

A 4 IT 


Ai2 

As Cl 


13 S/S 

A 2 IT 


HJAio 

At Cl 


IEAii 

AoCl 


13 Qy 

Qod 


lIjQe 

oiQo 


HJOs 

QiQT 


33 Q4 

GND[i2 


I1]Q3 


TOP VIEW 


PACKAGE AVAILABILITY 

See Ordering Information 



ABSOLUTE MAXIMUM RATINGS (Note 1) 


PARAMETER 

RATING 

UNIT 

Operating Temperature 2664A-XX 

0 to -F 70 

“C 

2664AE-XX 

- 40 to - 1 - 85 

'C 

Storage Temperature 

-65 to - 1 - 150 

"C 

Voltage on Any Pin Relative to Ground 

- 2 to -F 7 

V 

Power Dissipation 

1 

Watt 

Electrostatic Discharge Rating Relative to Ground (Note 2) 

±2000 

V 


NOTES 


1. Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. 
These are stress ratings only. Functional operation of this device at these any any other conditions above those 
indicated in the operational sections of this specification is not implied and exposure to absolute maximum rating 
conditions for extended periods may affect device reliability. 

2. Test condition. Discharge lOOpF through 1500 ohms, MIL-STD 883, method 3015,1. 


ORDERING INFORMATION 


TEMPERATURE RANGE 

PACKAGE TYPE 

ORDER NUMBER BY ACCESS TIME 

150ns 

200ns 

0°C to -f70°C 

Plastic 

2664A-15N 

2664A-20N 

-40'C to -f85°C 

Plastic 

2664AE-15N 

2664AE-20N 

-40°C to -f 85“C 

Cerdip 

2664AE-15F 

2664AE-20F 

-40“C to -f85°C 

Ceramic 

2664A.E-15! 

2664AE-20! 


PIN NAMES 


> 

O 

1 

> 

Address Inputs 

s 

Chip Select 

Qo-Q? 

Data Outputs 

< 

O 

O 

Power 

GND 

Ground 


BLOCK DIAGRAM 


DATA OUTPUTS 
Q0-Q7 



ADDRESS 

INPUTS 
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MOS MEMORY DIVISION 

65,536-BIT STATIC MOS ROM (81 92 X 8) 


signutics 

2664A-15/20 


DC ELECTRICAL CHARACTERISTICS Vcc = 5 . 0 V ± 10 % 


PARAMETER 

TEST CONDITIONS 

2664AE-15 



2664AE-20 

2664A-15 

2664A-20 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


Input voltage 










V 

V,L 

Low (Note 3) 


-2.0 

0.8 

-2.0 

0.8 

-2.0 

0.8 

-2.0 

0.8 


V,H 

High 


2.0 

Vcc 

2.0 

Vcc 

2.0 

Vcc 

2.0 

Vcc 



Output voltage 


■ 


■ 


■ 


■ 


B 

VoL 

Low 

loi.= 3.2mA 

Hi 

0.4 

Hi 

0.4 

Hi 

0.4 

Hi 

0.4 

B 

VOH 

High 

1 QH = — 400^ A 


Vcc 

HI 

Vcc 

Hi 

Vcc 

HI 

Vcc 

B 

Ili 

Input load current 

OV < V,N :< 5.5V 


1 


1 


1 


1 

mA 

*LO 

Output leakage 

Chip deselected. Vout= +0.4V to Vqc 


5 


5 


5 

' 

5 

^A 

'cc 

Supply current 

Chip deselected. Vcc=5.5V, V|n = Vqc 


120 


110 


110 


90 

mA 


Capacitance (Note 4) 



■■ 

n 

■■ 




■I 

' PF 

C|N 

Input 

T;^= 25'’C, f = 1MHz, all pins except 


HI 


Hi 




HI 


Cqut 

Cutout 

: 1 

pin under test tied to ground 


■1 

H 

HI 

1^1 


HI 

HI 



NOTES 

3. Input levels that swing more negative than - 2.0V may alter AC electrical characteristics. 

4. This parameter is periodically sampled and is not 100% tested. 


AC ELECTRICAL CHARACTERISTICS Vcc = 50 V ± 10 % 


PARAMETER 

-15 

-20 

UNIT 

Min 

Max 

Min 

Max 

UvQV 

Address access time 


150 


200 

ns 

^SVQV 

(Note 5) 

Chip select delay 


100 


100 

ns 

^SXQZ 

(Note 6) 

Chip deselect delay 


75 


100 

ns 

UxQX 

Previous data valid after address change delay 

0 


0 


ns 


NOTES 

5- tsVQV '® indicated, provided the valid address leads the chip select by (tAVOV^SVav) hs or more. 

’SXQZ measured at Vql = 0.5V on the 'O" to High-Z state transition, with AC test load connected to the output. 


TIMING DIAGRAM AC TEST LOAD 


<D 

C 

O) 

CO 


DEVICE 

UNDER 

TEST 


2.17V 

5550 


-O OUTPUT 


:= Cl = 30pF 


Input transition time -^Sns 
Input signal levels: 0.4V to 2.4V 
Timing reference levels: 

Input = 1.5V 
Output = 0.6V and 2.2V 


CHIP 

SELECT 

INPUTS 


DATA 
OUTPUTS 


VDnrmyj-" 

AlwyAi^lQ/yV jn 

IllllllllljK 







r- tSVQV 

II 



HIGH 

IMPEDANCE 









mm 

j♦»SXQZ♦ 


HIGH 
IMPEDANCE 
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MEMORY 


MOS MEMORY DIVISION 


signotics 


1 31. 072rBIT STATIC MOS ROM (16,384x8) 23128-15/20 


DESCRIPTION 

This ROM is designed for memory applica- 
tions where high performance, large bit 
storage, and simple interfacing are impor- 
tant design objectives. 

The three Chip Select inputs are program- 
mable. Active-high or active-low level Chip 
Select input can can be defined by the de- 
signer and the desired chip select logic 
level is fixed during the masking process. 
The programmable Chip Select input, as 
well as OR-tie compatibility on the out- 
puts, facilitates easy memory expansion. 

The 23128 Read-Only Memory is fabricated 
with n-channel silicon gate technology. 
This technology provides the designer 
with high performance, easy-to-use MOS 
circuits. 


FEATURES 

• Fast access time 

• Industry standard pinout — JEOEC 
approved 

• Completely TTL compatible 

1 One -h 5V ± 10% power supply 

• Low power dissipation 

• Three-state output — OR-tie capability 

• Four programmable Chip Select inputs 
for easy memory expansion or no 
connection option 

• Inputs protected — all inputs have 
protection against static charge 

• 27128 EPROM compatible 


PIN CONFIGURATION 



ABSOLUTE MAXIMUM RATINGS (Note i) 


PARAMETER 

RATING 

UNIT 

Operating Temperature 23128-XX 

0 to -F 70 

“C 

23128E-XX 

— 40 to -f 85 

°C 

Storage Temperatqre 

-65to -F 150 

»c 

Voltage on Any Pin Relative to Ground 

- 2 to -F 7 

V 

Power Dissipation 

1 

Watt 

Electrostatic Discharge Rating Relative to Ground (Note 2) 

±2000 

V 


NOTES 


1. Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. 
These are stress ratings only. Functional operation of this device at these any any other conditions above those 
indicated in the operational sections of this specification is not implied and exposure to absolute maximum rating 
conditions for extended periods may affect device reliability. 

2. Test condition. Discharge lOOpF through 1500 ohms. MIL-STD 883, method 3015,1. 


ORDERING INFORMATION 


TCMDPDATIIDP DAKirtP 

TVDP 

ORDER NUMBER BY ACCESS TIME 

1 lailwll L»IUllLJlVia ■ 1#%I « U Lb 

I ALvfix^viUi 1 I ■ C 

150ns* 

200ns 

O’C to -f70°C 

Plastic 

231 28-1 5N 

23128-20N 

0"C to -f70'C 

Ceramic 

23128-151 

23128-201 

-40''C to -f85‘’C 

Plastic 

23128E-15N 

23128E-20N 

-40X to -f85°C 

Ceramic 

23128E-15I 

23128E-20I 


‘Preliminary 


PIN NAMES 



Address Inputs 
Chip Selects 
Data Outputs 
Power 
Ground 


BLOCK DIAGRAM 
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MOS MEMORY DIVISION 


signotiES 


1 31 . 072 -BIT STATIC MOS ROM ( 16 , 384 x 8 ) 


23128 - 15/20 


DC ELECTRICAL CHARACTERISTICS Vcc= 5 . 0 V ± 10 % 


PARAMETER 

TEST CONDITIONS 

23128E-15* 

23128E-20 

1 

23128-15* 

23128-20 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


Input voltage 










HI 

V,L 

Low (Note 3) 


-2.0 

0.8 

-2.0 

0.8 

-2.0 

0.8 

-2.0 

0.8 

HI 

V,H 

High 


2.0 

Vcc 

2.0 

Vcc 

2.0 

Vcc 

2.0 

Vcc 

HI 


Output voltage 


■ 


■ 


■ 


■ 


D 

VoL 

Low 

loL= 3.2mA 

Hi 

0.4 

Hi 

0.4 

Hi 

0.4 

Hi 

0.4 


VOH 

High 

loH = “ 4(X)^A 

Bl 

Vcc 

HI 

Vcc 

HI 

Vcc 

HI 

Vcc 

■ 

Ili 

Input load current 

OV < V,N :£ 5.5V 


1 


1 


1 


1 

^A 

•lo 

Output leakage 

Chip deselected. Vout= + O-^V to Vcc 


5 


5 


5 


5 

#tA 

•cc 

Supply current 

Chip deselected. Vcc = 5.5V, V|n = Vcc 

n 

120 


120 


110 


100 

mA 


Capacitance (Note 4) 



H 


■1 

jm 



■ 

PF 

CiN 

Input 

T;i^=25'’C, f=1MHz, all pins except 


HI 


HI 


HI 


Hi 


CouT 

Outout 

• 

Din under test tied to around 
: 


HI 


mm 


HI 


HI 



NOTES 

3. Input levels that swing more negative than - 2.0V may alter AC electrical characteristics. 

4. This parameter is periodically sampled and is not 100% tested. 


AC ELECTRICAL CHARACTERISTICS Vcc = 5 .ov ± 10 % 


PARAMETER 

-15* 

-20 

UNIT 

Min 

Max 

Min 

Max 

UvQV 

Address access time 


150 


200 

ns 

^SVQV 

(Note 5) 

Chip select delay 


100 


100 

ns 

^SXQZ 

(Note 6) 

Chip deselect delay 


75 


100 

ns 

UxQX 

Previous data valid after address change delay 

0 


0 


ns 


NOTES 

5. isVQV is at value indicated, provided the valid address leads the chip select by (tAVQV~*SVQV) or more. 

6. t 3 )(Q 2 is measured at Vql = 0.5V on the "O ' to High-Z state transition, with AC test load connected to the output. 

'Preliminary 


TIMING DIAGRAM 


CHIP 

SELECT 

INPUTS 


DATA 

OUTPUTS 


HIGH 

IMPEDANCE 


ZT" 

LllllllllI/K 

/KJi//II/////lTn?ru/i///////////. 






— 





mil 

■ 



■M 


|*ISXQZ-» 


HIGH 
IMPEDANCE 


AC TEST LOAD 
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MEMORY 


MOS MEMORY DIVISION 


signotiES 


131 ,072-BIT STATIC MOS ROM (16,384X8) 231 28/231 28E/23128M 


DESCRIPTION 

This ROM is designed for memory applica- 
tions where high performance, large bit 
storage, simple interfacing and wide oper- 
ating temperature range are important 
design objectives. 

The Chip Select inputs are programmable. 
Active-high or active-low level Chip Select 
input can be defined by the designer and 
the desired chip select logic level is fixed 
during the masking process. The program- 
mable Chip Select input, as well as OR-tie 
compatibility on the outputs, facilitates 
easy memory expansion. 

The 23128 Read-Only Memory is fabricated 
with n-channel silicon gate technology. 
This technology provides the designer with 
high performance, easy-to-use MOS 
circuits. 


FEATURES 

• Fast access time 

— 250ns max. 23128-25 

— 300ns max. 231 28M 

• Industry standard pinout — JEDEC 
approved 

• Completeiy TTL compatibie 

• Single -t-5V ±10% power supply 

• Low power dissipation 

• Three-state output — - OR-tie capability 

• Three programmable Chip Select inputs 
for easy memory expansion 

• Inputs protected — all inputs have 
protection against static charge 

• 27128 compatible 


PIN CONFIGURATION 


NC |T 

L.2 

w 

< 

o 

o 

Ai2 hi 


27] S3/S3 

At (T 


D Ai3 

A« [T 


m As 

As [T 


if] As 



m All 

As Cl 


^ S2/S2 

As [T 


m Aio 

AiCl 


2^ SI/ST 

IT 


M Qt 

Qo [n 


H] Qs 

Qi QI 


m Qs 

O 

JIL 


lU Q4 

GND Ol 


H] Qs 


TOP VIEW 



PACKAGE AVAILABILITY 

See Ordering Information 


ABSOLUtE MAXIMUM RATINGS (Note i) 


PIN NAMES 


(0 

o 

0 

c 

O) 

CO 


PARAMETER 

RATING 

UNIT 

Operating Temperature 23128-XX 

0 to -F 70 

“C 

23128E-XX 

- 40 to + 85 

'C 

23128M-XX 

- 55 to -F 125 

“C 

Storage Temperature 

- 65 to -F 150 

°c 

Voltage on Any Pin Relative to Ground 

- 2 to -F 7 

V 

Power Dissipation 

1 

Watt 

Electrostatic Discharge Rating Relative to Ground (Note 2) 

±2000 

V 


TEMPERATURE 

RANGE 

PACKAGE 

TYPE 

ORDER NUMBER BY ACCESS TIME 

250ns 

300ns 

450ns 

0°C to -fTOX 

Plastic 

23128-25N 

23128-30N 

23128-45N 

O^C to -f70°C 

Ceramic 

23128-251 

23128-301 

23128-451 

-40°C to -f85°C 

Plastic 

23128E-25N 

23128E-30N 

23128E-45N 

-40‘’C to -f85°C 

Ceramic 

23128E-25I 

23128E-30I 

23128E-45I 

-55°Cto -F 125X 
(Note 3) 

Ceramic 

23128M-25 

23128M-30I 

23128M-45I 


Aq-Ais 

Address Inputs 

SI -S3 

Chip Selects 

Qq-Qt 

Data Outputs 

< 

o 

o 

Power 

GND 

Ground 


NOTES 

1, Stresses above those listed under “Absolute Maximum Ratings" may cause permanent damage to the device. 
These are stress ratings only. Functional operation of this device at these or any other conditions above those 
indicated in the operational sections of this specification is not implied and exposure to absolute maximum rating 
conditions for extended periods may affect device reliability. 

2. Test condition; Discharge lOOpF through ISOOohm, MIL-STD-883, method 3015.1. 


ORDERING INFORMATION 


BLOCK DIAGRAM 


NOTE 

3. Also available processed to MIL-STD-883, Method 5004, Class B. 
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MOS MEMORY DIVISION 

131 ,072-BIT STATIC MOS ROM (16,384x8) 


signotiCB 

231 28/231 28E/23128M 


DC ELECTRICAL CHARACTERISTICS Vcc=6.0V ± 10% 


PARAMETER 

TEST CONDITIONS 

23128BM 

23128-25 

23128-30/45 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 


Input voltage 








V 

V,L 

Low (Note 4) 


-2.0 

0.8 

-2.0 

0.8 

-2.0 

0.8 


VlH 

High 


2.0 

< 

o 

o 

2.0 

< 

o 

o 

2.0 

Vcc 



Output voltage 








V 

VoL 

Low 

loL = 3.2nnA 

Hi 

0.4 


0.4 


0.4 


^OH 

High 

Iqh = — 400/iA 

Hi 

< 

o 

o 

2.4 

< 

o 

o 

2.4 

< 

o 

o 


Ili 

Input load current 

OV < V|N < 5.5V 


1 


1 


1 

/lA 

•lo 

Output leakage 

Chip deselected. Vout= 1-0.4V to Vqq 


5 


5 


5 



Supply current 





100 


90 

mA 


Capacitance (Note 5) 








PF 

C,N 

Input 

T/^= 25°C, f = 1MHz, all pins except 




7 


7 


CoUT 

Output 

pin under test tied to ground 




10 


10 



NOTES 


4. Input isvsis that swipig Micr8 nsgstivs thsn — 2.0V msy 3lt6r AC 6'i6CiriCcil chsrsuiynbtiub. 

5. This parameter is periodically sampled and is not 100% tested. 


AC ELECTRICAL CHARACTERISTICS Vcc=5.ov ±io% 


PARAMETER 

-25 

-30 

-45 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

UvQV 

Address access time 


250 


300 


450 

ns 

^SVQV 

(Notes) 

Chip select delay 


120 


150 


150 

ns 

tsXQZ 
(Note 7) 

Chip deselect delay 


100 


100 


100 

ns 

UxQX 

Previous data valid after address change delay 

0 


0 


0 


ns 


NOTES 

6. isVQy i® value indicated, provided the valid address leads the chip select by (tAVOV’SVOV) rnore. 

7. t 5 xQ 2 is measured at Vol= *° High-Z state transition, with AC TEST LOAD as shown below. 


TIMING DIAGRAM 


%nr\ocec 


CHIP 

SELECT 

INPUTS 


DATA 

OUTPUTS 


m7T}n))\j — 

7/INVALID//Y VALID 

llJJ±LLLdJ\ 

wmmmamm. 

1 1 







HIGH 

IMPEDANCE 

miHiiiiiiii 



-tsVQV- 


[♦•SXQZ-^ 


HIGH 
IMPEDANCE 


AC TEST LOAD 


DEVICE 

UNDER 

TEST 


T 2.17V 
555n 


©OUTPUT 

Cl= 100 pF 


Input transition time < 5ns 
Input signal levels: 0.8V to 2V 
Timing reference levels: Input = 1.5V 

Output = 0.6V and 2.2V 


(0 

_o 

0 

c 

O) 

O) 
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Signetics 


MOS MEMORY DIVISION 


SigilDtiGS 


262,144-BIT STATIC MOS ROM (32,768x8) 


23256A 


Preliminary 


DESCRIPTION 

The 23256A is a 262,144-bit read-only 
memory organized as 32,768 words by 8 
bits. The pinout conforms to JEDEC stan- 
dards for byte-wide memories. 

The 23256A is a fully static device; it goes 
into low power, standbyjno^ when pin 20 
(E), is held high. Either G or E may be used 
for output control to eliminate bus conten- 
tion. 

The 23256A is fabricated using high per- 
formance n-channel silicon gate MOS 
technology. 


FEATURES 

• Completely TTL compatible, 2 TTL loads 

• Single -fSV ±10% power supply 

• Three-state outputs 

• Fast access time — 200ns 

• Fully static 

• Low standby power 

• JEDEC approved byte-wide pinout 

• Inputs and outputs protected against 
static charge 


PIN CONFIGURATION 


NC [T 

KJ 

H Vcc 

Ai2 [T 


13 A, 4 

A7 


H A,J 

Ae (T 


m A. 

As [T 


E A. 

A4(T 


H A„ 

As IZ 


MI Q 

Az [T 


M] A 10 

Ai (T 


MI E 

Ao Qo 


m 07 

Qo Bi 


jH Os 

Qi Ql 


ID Os 

Cte Qa 


jU 04 

GND 0 ? 


]ii 03 


TOP VIEW 


PACKAGE AVAILABILITY 

See Ordering Information 


PIN NAMES 


A0-A14 

Address Inputs 

E 

Chip Enable 

G 

Output Enable 

Qq-Q? 

Data Outputs 

v'cc 

Power 

GND 

Ground 

NC 

Not Connected 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


PARAMETER 

RATING 

UNIT 

Operating Temperature 

0 to -1-70 

"C 

Storage Temperature 

- 65 to -1- 150 

•c 

Voltage on Any Pin Relative to Ground 

- 2 to -1- 7 

V 

Power Dissipation 

1 

Watt 

Electrostatic Discharge Rating Relative to Ground (Note 2) 

±2000 

V 


NOTES 


1. Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. 
These are stress ratings only. Functional operation of this device at these or any other conditions above those 
indicated in the operational sections of this specification is not implied and exposure to absolute maximum rating 
conditions for extended periods may affect device reliability. 

2. Test condition. Discharge lOOpF through 1500 ohms, MIL-STD88.3, method 3015.1. 



ORDERING INFORMATION 


TEMPERATURE 

RANGE 

PACKAGE 

TYPE 

ORDER NUMBER BY ACCESS TIME 

200ns 

250ns 

300ns 

450ns 

0“C to -l-70'’C 

Plastic 

23256A-20N 

23256A-25N 

23256A-30N 

23256A-45N 


BLOCK DIAGRAM 


DATA OUTPUTS 


Q0-Q7 
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MOS MEMORY DIVISION 

262,144-BIT STATIC MOS ROM (32,768x8) 


signotiCB 

23256A 


Preliminary 


DC ELECTRICAL CHARACTERISTICS Vcc=5.ov ± 10 % 


PARAMETER 

TEST CONDITIONS 

Mjn 

Max 

UNIT 


Input voltage 





VlL 

Low (Note 3) 


-2.0 

0.8 

V 

V|H 

High 


2.0 

Vcc 

V 


Output voltage 





VoL 

Low 

loL= 3.2mA 


0.4 

V 

VOH 

High 

Iqh ~ ~ 400/tA 

HEH 

Vcc 

V 

Ili 

Input load current 

OV < V|N < 5.5V 


1 

/jlA 

•lo 

Output leakage 



5 

IJlA 


Supply current 





•cc 

Active 

Output unloaded 


90 

mA 

•ccz 

Standby 

E=V,h 


10 

mA 


Capacitance (Note 4) 





C|N 

Input 

Ta = 25X, f=1MHz 


7 

PF 

^OUT 

Output 

Ail pins except pin under test tied to ground 


12 

PF 


NOTES 

3. Input levels that swing more negative than - 2.0V may alter AC eleetrica! characteristics. 

4. This parameter is periodically sampled and is not 100% tested. 


AC ELECTRICAL CHARACTERISTICS Vcc=5.ov ± 10 % 


PARAMETER 

-20 

-25 

-30 

-45 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

< 

D 

< 

Address access time 


200 


250 


300 


450 

ns 

^ELQV 

Chip enable to output delay 


200 


250 


300 


450 

ns 

^GLQV 

Output enable to output valid delay (Note 5) 




120 


150 


180 

ns 

^EHQZ 

^GHQZ 

Chip disable delay (Note 6) 

■ 

100 

■ 

100 

■ 

120 

■ 

150 

ns 

UxQZ 

Previous data valid after address change delay 

0 



0 


0 


0 


ns 


NOTES 

*ELQV is value indicated provided the valid address leads output enable by(t/^yQy/- tQLQv) 

*EHQZ3'^'^ 'OHOZ^r® measured at Vql= 0.5V on the “O" to High-Z state transition with load as shown below connected to output. 


TIMING DIAGRAM 


ADDRESS 


CHIP ENABLE 


OUTPUT ENABLE 


OUTPUT- 


I 


ADDRESS VALID 


\ 


~‘ELQV- 


\ 


•avqv 


-*GLQV- 


X 


/ 


»axqzH 


OUTPUT LOAD 


/ 


•ghqzH 




VALID OUTPUT 




AC TEST LOAD 


DEVICE 

UNDER 

TEST 


I 


2.17V 

5550 


-O OUTPUT 


CL=100pF 


Input transition time <5ns 
Input signal levels: 0.4V to 2.4V 
Timing reference levels: 

Input = 1.5V 
Output = 0.6V and 2.2V 
* for 23256A-20 C|_ = 30pF. 


CO 

o 

(D 

C 

D) 
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MEMORY 


MOS MEMORY DIVISION 


sjjnptics 

65,536-BIT STATIC MOS ROM (TWO 4096 x 8 BANKS) 26S64-30/45 


DESCRIPTION 

The 26S64 is a mask-programmable, 8192 
words by 8 bits Read-Only Memory, parti- 
tioned into two banks of 4096 words by 8 
bits. Each half can be accessed by a 12-bit 
address, Aq through A^,, and switching 
from one bank to the other is effected by a 
pair of bank-select addresses, FF8 and 
FF9. The address FF8 accesses the bank 
containing locations 0000 through OFFF, 
and FF9 accesses the bank containing 
locations 1000 through 1FFF. The bank- 
select locations, 1FF8 and 0FF9, must be 
programmed with a no-operation (NOP) 
instruction. 

The 26S64 has two user-programmable 
chip selects, along with three-state out- 
puts, allowing easy memory expansion. It 
is suitable for applications where 12 ad- 


dress lines must be used to access 8192 
words of memory, the 13th address bit is 
internally generated and latched, in re- 
sponse to bank select address FF8 or FF9. 

The 26S64 is manufactured with n-channel 
silicon gate MOS technology, and all in- 
puts and outputs are TTL compatible. 

FEATURES 

• Fast access time 

• Organized as two 4K x 8 banks 

• Access 8K bytes with 4K system 
address capabiiity 

• industry standard pinout 

• Low power dissipation 

• TTL compatibie inputs and outputs 

• Single -i-5V ±10% power supply 

• Three-state outputs — OR-tie capability 

• Electrostatic discharge protection 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


PARAMETER 

RATING 

UNIT 

Operating Temperature 

0 to +70 

X 

Storage Temperature 

- 65 to -F 150 

X 

Voltage on Any Pin Relative to Ground 

- 2 to - 1 - 7 

V 

Power Dissipation 

1 

Watt 

Electrostatic Discharge Rating Relative to Ground (Note 2) 

±2000 

V 


NOTES 


1. Stresses above those listed under "Absolute Maxim’um Ratings" may cause permanent damage to the device. 
These are stress ratings only. Functional operation ot this device at these any any other conditions above those 
indicated in the operational sections of this specification is not implied and exposure to absolute maximum rating 
Gonditiorrs for wXtsndsc! psriccls rnsy Siffsct dsvics rolisbility 

2. Test condition. Discharge lOOpF through 1500 ohms, MIL-STD 883. method 3015.1. 


PIN CONFIGURATION 


AtIT 


mvcc 

As [T 


IUas 

AsIT 


IUAs 

A4IT 


2T|S2/S2 

As IT 


2 o 1 si/sT 

A2 [T 


IEAio 

Ai CE 


18] All 

Ao[T 


17] 0/ 

qoCE 


HjOe 

Qi Qo 


llJOs 

02 Ei 


3I]Q4 

gndQI 


13] Q3 


TOP VIEW 


PACKAGE AVAILABILITY 

See Ordering Information 


PIN NAMES 



Address inputs 

Qq-Qt 

Data outputs 

S1/S2 

Chip selects 

v'cc/GND 

Power/ground 


(0 

o 


0 

c 

O) 

(/) 


BLOCK DIAGRAM 


DATA OUTPUTS 
Qq-Q? 



ORDERING INFORMATION 


TEMPERATURE RANGE 

PACKAGE TYPE 

ORDER NUMBER BY ACCESS TIME 

300ns 

450ns 

OX to -f70X 

Plastic 

26S64-30N 

26S64-45N 

OX to -(-70X 

Cerdip 

26S64-30F 

26S64-45F 
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MOS MEMORY DIVISION 

65,536-BIT STATIC MOS ROM (TWO 4096x8 BANKS) 


SigpOtiGS 

26S64-30/45 


DC ELECTRICAL CHARACTERISTICS Vcc = 5 . 0 V ± 10 % 


PARAMETER 

TEST CONDITIONS 

26S64 

UNIT 

Min 

Max 

Input voltage 

V||_ Low (Note 3) 

V|H High 


-2.0 

2.0 

0.8 

Vec 

V 

Output voltage 

Vql Low 

VoH High 

loL=1-6mA 

Iqh— ~ 100/lA 

m 

< o 

V 

ly Input load current 

OV < V|N < 5.5V 



/lA 

Ilo Output leakage 

Chip deselected. Vout= + O-^V to Vqq 


5 

liA 

Ice Supply current 

Chip deselected. Vcc = 5.5V, V|n = Vec 


100 

BuQI 

Capacitance (Note 4) 
CiN input 

Gout Output 

T;^= 25°C, f = 1MHz, all pins except pin under test tied to ground 


7 

10 

PF 

i 


NOTES 

3. Input levels that swing more negative than - 2.0V may alter AC electrical characteristics. 

4. This parameter is periodically sampled and Is not 100% tested. 


AC ELECTRICAL CHARACTERISTICS Vcc= 5 .ov ± 10 % 


PARAMETER 

26S64-30 

26S64-45 

UNIT 

Min 

Max 

Min 

Max 

UvQV 

Address access time (Note 5) 


300 


450 

ns 

^SVQV 

Chip select delay (Note 6) 


120 


150 

ns 

tsXQZ 

Chip deselect delay (Note 7) 


100 


100 

ns 

UxQX 

Previous data valid after address change delay 

0 


0 


ns 


NOTES 


5. Following a change of banks, at least two times t^^yQy must elapse before a valid access may be exercised. 

6. t 3 vQv is at value indicated, provided the valid address leads the chip select by (tAVQV^SVQV) more. 

7. tsxQZ measured at Vq|_ = 0.5V on the ‘0 ’ to High-Z state transition, with AC test load connected to the output. 

8. Bank select can be effected only while chip is selected, and bank switch address is held valid for at least 100ns. 

9. At power-up the 26S64 may come up in either bank; proper initialization is required. 


TIMING DIAGRAM 


AC TEST LOAD 


ADDRESS 

INPUTS 

CHIP 

SELECT 

INPUTS 


DATA 

outputs' 


HIGH 
IMPEDANCE 


INVALID ^ 

VALID 


INVALID 

i i 

DISABLED 


ENABLED 

^ DISABLED 


- ‘SVQV - 


^INVAL|D^ ^ VALID ^ ^ InVALID ^ ^ 


•avqv 


•axqxH 
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Silicon Systems incorporated 



Rotating Memory Integrated Circuit Capabilities 


Silicon Systems is a semiconductor company dedicated 
primarily to the design and production of “application 
specific” integrated circuits. SSi sometimes works closely 
with a group of equipment manufacturers to develop an 1C. 
Often these IC’s become the ‘‘standard products” of the 
industry. Such is the case with Silicon Systems’ family 
of read/write IC’s for the rotating memory market. 

SSi’s first read/wiite Winchester iC 
deveioped in 1976 

In 1976 Silicon Systems developed its first read/write 
monolithic bipolar integrated circuit for the IBM 3350 
Winchester disk drive PCM (plug-compatible memory) 
market. Called the SS1 104, it integrated all of the 
required read, write, control, and data protection func- 
tions on one chip. Assembled in a flat pack, the device 
could be mounted directly on the head-arm assembly. 

The SSi 104 soon became the industry standard. 

A broad line of Rotating Memory IC’s 

SSi now has several varieties of read/write products 


including the SSi 115 with 2, 4, or 5 channels, the SSi 
117 with 4 to 6 channels, and the SSI 501 with 8 chan- 
nels. Forthin-fllm-head applications, SSi has the 
4-channel SSi 114. SSi also has servo preamps including 
the SSi 101 for ferrite-head drives and the SSi 116 for thln- 
film-head drives. SSi has defined a floppy-disk read/write 
IC, the soon-to-be released SSi 570. 

IC’s for streamers, tape drives, and controllers, too 

If you don’t see the product you need, it may be on our 
standard product list soon. We serve the disk drive 
market more completely than anyone else with our stan- 
dard line of circuits, and we have also developed a score 
of custom IC’s of various designs and functions for the 
rotating memory market: IC’s for spindle control, data 
paths, iC’s for data separation and controllers too. 

So, if the exact circuit you need isn’t already In our line 
— we have the technology and experience to make a 
custom chip for you. 



SSI PRODUCT SELECTOR GUIDE 
DISK DRIVE CIRCUITS 


Part 

Na 

Cbcuit 

Functton 

Naof 

Channels 

Potwer 

Supplies 

Logic 

Type 

Data 

Writa/Read 

Write 

Current 

Source 

Write 

Unsafe 

Indicator 

Write 

Read 

Gain 

Special 

Feature 

FERRITE 1 

SS1 101 

f 

Servo Preamp 

N/A 

8.3V 10V 

— 



_ 

77 to 110 

Min BW 10 MHz 

SS1 104 

ReadA/VrIte Amp 

4 

-h6V -4V 

ECL 

Bi-Directional 

Differential 

External 

Low for 

Write Unsafe 

28 to 43 


SSI104L 

Read/Write Amp 

4 

+ 6V -4V 

ECL 

Bi-Directional 

Differential 

External 

Low for 

Write Unsafe 

28 to 43 

Low Noise 
(1.7nV/VlH^ 

SS1 108 

ReadAVrite Amp 

4 

-I-6V -4V 

ECL 

Bi-Directional 

Differential 

External 

Low for 

Write Unsafe 

28 to 43 

24 pin DIP 
opt 104 

SS1 115 

Read/Write Amp 

2,4,5 

±5V 

TTL 

Bi-Directional 

Differential 

External 

Low for 

Write Unsafe 

26 to 52 

, 

Write Current 
Diverter in 

Read Mode 

SS1 117 

Read/Write Amp 

4,6 

-h5V -h12V 

TTL 

TTL Write 

Diff. Read 

On-Chip 

Low for 

Write Safe 

— 

80 to 120 

"OEM” supplies 

SS1 122 

Read/Write Amp 

4 

-h6V -4V 

ECL 

Bi-Directional 

Differential 

External 

Low for 

Write Unsafe 

28 to 43 

22 pin DIP 
opt 104 

SSI 501 

Read/Write Amp 

8 

-t-5V -I-12V 

TTL 

TTL Write 

Diff. Read 

On-Chip 

Low for 

Write Safe 

80 to 120 

“OEM” supplies 

THIN-RLM 

SS1 114 

Read/Write Amp 

4 

±5V 

TTL 

Diff. Write 

Diff. Read 

On-Chip 

Low for 

Write Safe 

75 to 120 

Sep. ReadAVrite 
Bus, Write Safe 
Verify output 

SS1 116 

Servo Preamp 

N/A 

8.3V 



— 

_ 



200 to 310 

Min BW 20 MHz 

TAPE DRIVE 

SSI 8500 

CRC Character 
Generator 

— 

- 

- 

- 

- 

- 

- 

- 

SSI 8502 

LRC Character 
Generator 

- 

- 

- 

- 

- 

- 

- 

- 

SSIK20 

Queue/OesKew 

Register 

— 

- 

- 

- 

- 

- 

- 

- 

1 FLOPPY READIWRITE 

SSI 570 

ReadA/Vrite System 

2 

+ 5W -h12V 

TTL 

L_= 

On-Chip 

= 


- 1 


Note: On-ChIp Write Current Sources are programmed with an External Resistor. 
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ABBREVIATIONS 

OF 

COMPANY 

NAMES 


Action Ins 

Action Instruments 

AD 

Analog Devices 

ADT 

Advanced Digital Technology 

Advent 

Advent Products, Inc. 

Alphatron 

Alphatron 

AMA 

American Automation 

AMD 

Advanced Micro Devices 

AMI 

American Microsystems, Inc. 

Amperex 

Amperex Electronic Corp. 

Analogic 

Analogic 

Analog Sys 

Analog Systems 

APC 

Applied Micro Circuits 

Apex 

Apex Microtechnology 

APM 

Applied Microsystems Corp. 

App! Sys 

Applied Systems Corp. 

APT 

Applied Microtechnology 

Aptek 

Aptek Microsystems 

/krrau Tarh 

irrau Terhtinlnau 

Awr 

AWrElectronicr 

Barvon 

Barvon Research 

Bedford 

Bedford Computer Systems Inc. 

Burr-Brown 

Burr-Brown 

CAE 

Computer Aided Engineering 

Cal Devices 

California Devices 

Cermetek 

Cermetek 

CGRS 

CGRS Microtech Inc. 

Cherry 

Cherry Semiconductor 

CiC 

Custom Integrated Circuits 

CirTech 

Circuit Technology 

Citel 

Citel 

Comlinear 

Comlinear Corporation 

CMA 

Custom MOS Arrays 

Cotnark 

Comark Corp. 

Comdial 

Comdial Semiconductor 

Comp Auto 

Computer Automation 

Compas 

Compas Microsystems 

Cont Logic 

Control Logic Inc. 

Control Sys 

Control Systems Microsystems Div. 

CreMicro 

Creative Micro Systems 

Cromemco 

Cromemco, Inc. 

Cubit 

Cubit Inc. 

Curtis 

Curtis Electro Devices, Inc. 

Cybernetic 

Cybernetic Micro Systems 

Cybersys 

Cybersystems 

Cybertek 

Cybertek Inc. 

Data General 

Data General 

Data I/O 

Data I/O 

Data Trans 

Data Translation 

Datel 

Datel 

Datricon 

Datricon Corporation 

DDC 

Data Devices Corporation 

DEC 

Digital Equipment Corporation 

Die-Tech 

Die-Tech 

Digelec 

Digelec Corp, 

Digitek 

Digitek, Inc. 

Bionics 

Dionics Inc. 

Dist Comp 

Distributed Computer Systems 

Divers Tech 

Diversified Technology 

E-Hi 

E-H International, Inc. 

EDI 

Electronic Designs Inc. 

Elind 

Elind Elettronica Industriale 

EMM-SESCO 

EEM-SESCO 

Emulogic 

Emulogic Inc. 

ETI Micro 

ETI Micro 

Exar 

Exar Integrated Systems 

Exel 

Exel Microelectronics 

Fairchild 

Fairchild 

Ferranti 

Ferranti Electric 

Force 

Force Computers 

Fujitsu A 

Fujitsu America 

Fujitsu 

Fujitsu Microelectronics, Inc. 


Gi 

General Instrument 

GTE Micro 

GTE Microcircuits 

Harris 

Harris Semiconductor 

Heurikon 

Heurikon Corp. 

Hilevel 

Hilevel Technology, Inc. 

Hitachi 

Hitachi America, Ltd. 

Holt 

Holt Inc. 

HP 

Hewlett-Packard 

Hughes 

Hughes Aircraft, Solid State 
Products 

Hybrid Sys 

Hybrid Systems 

HyComp 

HyComp 

ICC 

International Cybernetics 

IDT 

Integrated Device Technology 

IMI 

International Microcircuits, Inc. 

IMP 

International 

Microelectronic Products 

IMS 

Industrial Microsystems Inc. 

Infosphere 

Infosphere 

Inmos 

Inmos 

IntCirEng 

Integrated Circuit Engineering 

IntCirSys 

Integrated Circuit Systems 

IntCompSys 

Integrated Computer Systems 

Int Tech 

Integrated Technology Corp. 

Intech 

Intech Microcircuits Div. 

Intel 

Intel 

Interdesign 

Interdesign 

Intersil 

Intersil 

Intronics 

Intronics 

in 

ITT Semiconductors 

Kinetic Sys 

Kinetic Systems 

Kontron 

Kontron Electronics 

Lambda 

Lambda Semiconductor 

Linear Tech 

Linear Technology 

LSI Comp 

LSI Computer Systems 

LSI Logic 

LSI Logic Corporation 

Master Logic 

Master Logic Corporation 

Matrix 

Matrix Corp. 

Matrox 

Matrox Electronic Systems 

Maxim 

Maxim Integrated Products 

MCC 

Micro-Computer Control 

MCE 

MCE Electronics 

Micrel 

Micrel 

Micro Innov 

Micro Innovators 

Micropac 

Micropac Industries 

Micro Net 

Micro Networks 

Micro Pwr 

Micro Power Systems 

Micro Sci 

Micro Sciences Corp. 

Micro Tech 

Microcircuits Technology 

Micro-Link 

Micro-Link Corporation 

Micron 

Micron Technology 

MilerTron 

MilerTronics 

Miller 

Miller Technology 

Mitel 

Mitel Semiconductor 

Mitsubishi 

Mitsubishi Electronics 

MMi 

Monolithic Memories, Inc. 

Mostek 

Monolithic Systems Corp. 

Motorola 

Mostek 

MRC 

Motorola Semiconductor 

Murray 

MRC Systems 

Monosil 

Murray Consulting 

National 

National Semiconductor 

NCM 

NCM Corp. 

NCR 

NCR Corp., Microelectronics 
Division 

NEC 

NEC Electronics 

Nitron 

Nitron 


OAE 

Oliver Advanced Engineering 

Octagon 

Octagon Systems Corp. 

OEI 

Optical Electronics Inc. 

Ohio Sci 

Ohio Scientic 

OKI 

OKI Semiconductor 

Omnibyte 

Omnibyte Corp. 

Onset 

Onset Computer Corp. 

Panasonic 

Panasonic 

Pico Design 

Pico Design 

Polycore 

Polycore Electronics 

Piessey 

Piessey Semiconductors 

PMI 

Precision Monilithics, Inc. 

PragDes 

Pragmatic Design Inc. 

Pro-Log 

Pro-Log Corp. 

Quay 

Quay Corp. 

Raytheon 

Raytheon Semiconductor 

RCA 

RCA Solid State Division 

RCI Data 

RCI Data 

RELMS 

Relational Memory Systems 

Reticon 

Reticon 

RIFA 

RIFA 

Rockwell 

Rockwell, Microelectronic Devices 

RTC 

Riehl Time Corporation 

Sanyo 

Sanyo 

SBE 

SBE. Inc. 

SEEQ 

SEEQ Technology, Inc. 

SPI 

Semi Processes Inc. 

Siemens 

Siemens 

Si-Fab 

Si-Fab 

Signetics 

Signetics 

SGS 

SGS Semiconductor 

Sharp 

Sharp 

Cilipnn fi 

.^ilinnn Rpnoral 

Siliconix 

Siliconix 

Silicon Sys 

Silicon Systems Inc. 

Siltronics 

Siltronics 

SMC 

Standard Microsystems Corp. 

SMOS 

S MOS Systems 

Solarise 

Solarise Enterprises 

Solitroq 

Solitron Devices 

Sprague 

Sprague Electric Company 

SSM 

Solid State Micro Technology 
for Music 

SSS 

Solid State Scientific 

Stag 

Stag Microsystems 

STC 

Storage Technology Corp. 

STD 

STD Microsystems 

Struc Des 

Structured Design Inc. 

Stynetic 

Stynetic Systems 

Sunrise 

Sunrise Electronics 

Sunshine 

Sunshine Semiconductor 

Supertex 

Supertex Inc. 

Symtek 

Symtek Corp. 

Synertek 

Synertek 

Sys Innov 

Systems Innovations 

Tau Zero 

Tau Zero Inc. 

Technitrol 

Technitrol 

Tektronix 

Tektronix 

Teledyne C 

Teledyne Crystalonics 

Teledyne P 

Teledyne Philbrick 

Teledyne S 

Teledyne Semiconductor 

Telefunken 

Telefunken 

Telmos 

Telmos 

Teltone 

Teltone Corporation 

Tl 

Texas Instruments 

Third Domain 

Third Domain 

Thomson-CSF 

Thomson-CSF Components Corp. 

Toshiba 

Toshiba America 

Trans-Data 

Trans-Data 

TRW 

TRW LSI Products 

Unitrode 

Unitrode 

Universal 

Universal Semiconductor, Inc. 

Varix 

Varix Corp. 

VLSI Design 

VLSI Design Associates 

VTI 

VLSI Technology, Inc. 

Votrax 

Votrax 

Weitek 

Weitek Corporation 

Western 

Western Digital 

Wintek 

Wintek Corp. 

Xicor 

Xicor, Inc. 

Xycom 

Xycom 

Zendex 

Zendex Corp. 

Zilog 

Zilog 

ZyMOS 

ZyMOS Corporation 

Zytrex 

Zytrex Corp. 
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RAM Selection Guide 


Commercial Ta = 0°C to 70°C) 


Part Number 

' 1 

Organization 

Access 

Time 

Ins) 

Maximum Current (mA) 

Power 

Supply 

IVoits) 

Number 
of Pins 

Package 

Type 
(Note I) 

Operating 

Standby 

SY2101-1 

256 x4 

500 

70 


+5 

22 


SY2101A 

256 X 4 

350 

55 


+5 

22 


SY2101A-2 

256 X 4 

250 

55 

-• 

+5 

22 


SY2101A-4 

256 x4 

450 

55 


+5 

22 


SY2111-1 

256 x4 

500 

70 

•- 

+5 

18 


SY2111A 

256 x4 

350 

55 


+5 

18 


SY2111A-2 

256 x4 

250 

55 


+5 

18 

C, D, P 

SY2111A-4 

256 x4 

450 

55 


+5 

18 


SY2112-1 

256 X 4 

500 

70 


+5 

16 

C D P 

SY2112A 

256 X 4 

350 

55 

- 

+5 

16 

C D P 

SY2112A-2 

256 X 4 

250 

55 


+5 

16 

C 0 P 

SY2112A-4 

256 x4 

450 

55 

- 

+5 

16 

C. D P 

SY2114AL-1 

1024 X 4 

100 

40 

- 

+5 

18 

C. D. P 

SY2114AL-2 

1024 X 4 

120 

40 


+5 

18 

C. 0 P 

SY2114AL-3 

1024 x4 

150 

40 


+5 

18 

C D. P 

SY2114AL-4 

1024 X 4 

200 

40 

- ■ 

+5 

18 

C. D P 

SY2114A-4 

1024 X 4 

200 

70 

- 

+5 • 

18 

C. D. P 

SY2114A-5 

1024 X 4 

250 

70 

- 

+5 

18 

C. D. P 

SY2148H 



70 

150 

30 

+5 

18 

C, D, P 

SY2148H-2 

1024 X 4 

45 

150 

30 

+5 

18 


SY2148H-3 

1024 X 4 

55 

150 

30 

+5 

18 


SY2148HL 

1024 x4 

70 

125 

20 

+5 

18 

C. D,P 

SY2148HL-3 

1024 X 4 

55 

125 

20 

+5 

18 

C, D, P 

SY2149H 

1024 X 4 

70 

150 


+5 

18 

C, D,P 

SY2149H-2 

1024 X 4 

45 

150 


+5 

18 

C, D.P 

SY2149H-3 

1024 X 4 

55 

150 


+5 

18 

C, D.P 

SY2149HL 

1024 x4 

70 

125 


■ +5 

18 

C, D, P 

SY2149HL-3 

1024 X 4 

55 

125 

- 

+5 

18 

C, D.P 

SY2147H-2 

4096x1 

45 

180 

30 

+5 

18 

C, D.P 

SY2147H-3 

4096 X 1 

55 

180 

30 

+5 

18 

C, D.P 

SY2147H 

4096 X 1 

70 

160 

20 

+5 

18 

C, D.P 

SY2147HL-3 

4096x 1 

55 

125 

15 

+5 

18 

C, D.P 

SY2147HL 

4096 X 1 

70 

140 

10 

+5 

18 

C, D, P 

SY2158-2 

1024 X 8 

120 

100 

30 

+5 

24 

P 

SY2158-3 

1024 X 8 

150 

100 

30 

+5 

24 

P 

SY2158-4 

1024 X 8 

200 

100 

30 

+5 

24 

P 

Sy2i59-2 

1024 X 8 

120 

100 


+5 

24 

P 

SY2159-3 

1024 X 8 

150 

100 


+5 

24 

P 

SY2159-4 

1024 X 8 

200 

100 


+5 

24 

P 

SY2128-1 

2048 x8 

100 

100 

20 

+5 

24 

K, C. D. P 

SY2128-2 

2048 X 8 

120 

100 

20 

+5 

24 

K, C. D, P 

SY2128-3 

2048 X 8 

150 

100 

20 

+5 

24 

K, C, D, P 

SY2128-4 

2048 X 8 

200 

100 

20 

+5 

24 

K, C, D, P 

SY2128L-1 

2048 x8 

100 

80 

15 

+5 

24 

K, C, D, P 

SY2128L-2 

2048 x8 

120 

80 

15 

+5 

24 

K. C. D. P 

SY2128L-3 

2048 X 8 

150 

80 

15 

+5 

24 

K, C, D, P 

SY2128L-4 

2048 X 8 

200 

80 

15 

+5 

24 

K, C, D, P 

SY2129-1 

2048 X 8 

100 

100 

.. 

+5 

24 

K, C, D, P 

SY2129-2 

2048 x8 

120 

100 

- 

+5 

24 

K, C. D, P 

SY2129-3 

2048 X 8 

150 

100 

- 

■+5 

24 

K, C, D, P 

SY2129-4 

2048 X 8 

200 

100 

-- 

+5 

24 

K, C. D, P 

SY2129L-1 

2048 x8 

100 

80 

- 

+5 

24 

K, C, D, P 

SY2129L-2 

2048 x8 

120 

80 

-- 

+5 

24 

K, C, D. P 

SY2129L-3 

2048 X 8 

150 

80 

- 

+5 

24 

K, C. D. P 

SY2129L-4 

2048 X 8 

200 

80 


+5 

24 

K. C. D. P 

SY2168I2] 

4096 x4 

70 

120 

30 

+5 

20 

■SDH 

SY2168-3[2] 

4096 x4 

55 

120 

30 

+5 

20 


SY216912] 

40%x4 

70 

120 

- 

+5 

20 


SY2169-3[2] 

4096 x4 

55 

120 

- 

+5 

20 


SY2167[2] 

16,384 X 1 

70 

120 

30 

+5 

.20 


SY2167-3I21 

16,384 X 1 

55 

120 

30 

+5 

20 

mum 

SY2130 [2] 

1024 X 8 

100 

170 

40 

+5 

48 


SY2131 [2] 

1024 X 8 

100 

170 

- 

+5 

48 

C.P 


NOTES; 1. C = Ceramic, D = Cerdip, P = Plastic. K = Leadless Chip Carrier. 
2. Preliminary Information (new product). 
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ROM Selection Guide 


Commercial: Ta = 0° C to +70° C 


Part Number 

Organization 

Access 

Time 
(ns) Max. 

Maximum Current |mA) 

Power 

Supply 

(Volts) 

Number 
of Pins 

Package 
Type 
(Note 1) 

Compatible 

EPROM/PROM 

Operating 

Standby 

SY3308 

1024 X 8 

70 

120 

— 

+5 

24 

C, D, P, K 

82S181 

SY3308R 

1024 X 8 

3513] 

130 

- 

+5 

24 

C, D, P, K 

27S35 

SV2316B 

2048 x8 

450 

98 

— 

+5 


C, D,P 


SY2316B-2 

2048 x8 

200 

98 

_ 

+5 


C, D, P , 


SY2316B-3 

2048 x8 

300 

98 

— 

+5 

24 

C,D,P 

2716 

SY3316 

2048 x8 

80 


_ 

+5 

24 

C, D, P, K 


SY3316A 

2048 x8 

80 


20 

+5 

24 

C, D, P, K 


SY3316R 

2048 x8 

35 [31 

130 

- 

+5 

24 

C, D, P, K 

27S45 

SY2332 

4096 x8 

450 


— 

+5 

24 

C, D, P 

TMS2532 

SY2332-2 

4096 x8 

200 


— 

+5 

24 

C, D, P 

TMS2532 

SY2332-3 

4096 x8 

300 


— 

+5 

24 

C, D,P 

TIVIS2532 

SY2333 

4096x8 

450 


— 

+5 

24 

C, D, P 

2732/A 

SY2333-2 

4096 x8 

200 

100 

' — 

+5 

24 

C, D, P 

2732/A 

SY2333-3 

4096x8 

300 

100 


+5 

24 

C, D,P 

2732/A 

SY2364 

8192 X 8 

450 

100 

— 

+5 

24 

C, D, P 

TMS2564 

SY2364-2 

8192 X 8 

200 

100 

— 

+5 

24 

C, 0, P 

TMS2564 

SY2364-3 

8192 X 8 

300 

100 

— 

+5 

24 

C, D, P 

TIViS2564 

SY2364A 

8192 X 8 

450 

100 

12 

+5 

24 

C, D,P 

TMS2564 

SY2364A-2 

8192 X 8 

200 

100 

12 

+5 

24 

C, D, P 

TMS2564 

SY2364A-3 

8192 X 8 

300 

100 

12 

+5 

24 

C, D,P 

TMS2564 

SY2365 

8192x8 

450 

100 

— 

+5 

28 

C, D,P 

2764 

SY2365-2 

8192 X 8 

200 

100 

— 

+5 

28 

C, D,P 

2764 

, SY2365-3 

8192x8 

300 

100 

— 

+5 

28 

C, D, P 

2764 

SY2365A 

8192x8 

450 

100 

12 

+5 

28 

C, D, P 

2764 

SY2365A-2 

8192x8 

200 

100 

12 

+5 

28 

C, D, P 

2764 

SY2365A-3 

8192 X 8 

300 

100 

12 

+5 

28 

C, D,P 

2764 

SY23128-2 

16,384 X 8 

200 

100 

— 

+5 

28 

C, D, P 

27128 

SY23128-3 

16,384 X 8 

300 

100 

— 

+5 

28 

C.D,P 

27128 

SY23128 

16.384 X 8 

450 

100 

, — 

+5 

28 

C, D, P 

27128 

SY23128A-2 

16,384 X 8 

200 

100 

10 

+5 

28 

C, D,P 


SY23128A-3 

16,384 X 8 

300 

100 

10 

+5 ' 

28 

C, D,P 


SY23128A 

16,384x8 

450 

100 

10 

+5 

28 

C, D,P 


SY23130 

16,384 X 8 

450 

100 

— 

+5 

28 

C, D,P 


SY23130-2 

16,384 X 8 

200 

100 

— 

+5 

28 

C, D, P 


SY23130-3 

16,384 X 8 

300 

100 

— 

+5 

28 

C, D,P 


SY23130A 

16,384 X 8 

450 

100 

10 

+5 

28 

C, 0, P 


SY23130A-2 

16,384 X 8 

200 

100 

10 

+5 

28 

C,D,P 


SY23130A-3 

16,384 X 8 

300 

100 

10 

+5 

28 

C, D, P 


SY23256-2 

32,768 X 8 

200 

100 

— 

+5 

28 

iGuIDH 

27256 

SY23256-3 

32,768 X 8 

300 

100 

— . 

+5 

28 


27256 

SY23256 

32,768 X 8 

450 

100 

— 

+5 

28 


27256 

SY23256A-2 

32,768 X 8 

200 

100 

10 

+5 

28 


27256 

SY23256A-3 

32,768 X 8 

300 

100 

10 

+5 

28 

C, D,P 

27256 

SY23256A 

32,768 x8 

450 

100 

10 

+5 

28 

C, D, P 

27256 



200 

70 

1mA/10MA[4] 

+5 

24 

DU 



Warn 

200 

70 

1mA/10MA[4] 

+5 

28 

mu 



NOTES: 

1. C = Ceramic, D = Cerdip, P = Plastic, K = Leadless Chip Carrier, 

2. Preliminary information. 

3. Effective ^cess Time (tcpA). 

4. CE @ 2V/CE @ Vcc- 


(D 


0 

C 

>> 


CO 


>• 

cc 

o 
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Texas Instruments 



262,144 X 1 Organization 

Single +5-V Supply (10% Tolerance) 

JEDEC Standardized Pin Out 

Upward Pin Compatible with TMS41 64 
(64K Dynamic RAM) 


TMS4256, TIVIS4257 
262.144 BIT DYMAMIC RANDOM-ACCESS MEMORIES 

MAY 1983 

TMS4256, TMS4257 . . . JL OR NL PACKAGE 
{TOP VIEW) 


Performance Ranges; 


DEVICE 


TMS4256-10 

TMS4257-10 

TMS4256-12 

TMS4257-12 

TMS4256-15 

TMS4257-15 

TMS4256-20 

TMS4257-20 


ACCESS 

TIME 

ROW 

ADDRESS 

(MAX) 

100 ns 

120 ns 

1 50 ns 

200 ns 


ACCESS 

TIME 

COLUMN 

ADDRESS 

(MAX) 


ASCI 

D C 2 
WC 3 
4 

AOC 5 

READ A2C 6 

OR f ^ 

WRITE VddLL! 

CYCLE 

(MIN) I L 


200 ns 


TT 

Jl6 


2 

15 

;]CAS 

3 

14 

Dq 

4 

13 

;] A6 

5 

12 

] A3 

6 

1 1 

] A4 

7 

10 

Has 

8 

9 

Da7 


100 ns 


230 ns 


260 ns 


330 ns 



PIN NOMENCLATURE 

A0-A8 

Address Inputs 

CAS 

Column Address Strobe 

D 

Data-In 

Q 

Data-Out 

RAS 

Row Address Strobe 

W 

Write Enable 

vdd 

-)-5-V Supply 

vss 

Ground 


Long Refresh Period ... 4 ms (MAX) 

Low Refresh Overhead Time ... As Low As 1.3% of Total Refresh Period 

On-Chip Substrate Bias Generator 

All Inputs, Outputs, and Clocks Fully TTL Compatible 

3-State Unlatched Output 

Common I/O Capability with "Early Write" Feature 

Page ('4256) or Nibble-Mode ('4257) Options for Faster Access Operation 

Low Power Dissipation: 

Operating ... 200 mW (TYP) 

Standby ... 16.5 mW (TYP) 

RAS Only Refresh Mode 

Hidden Refresh Mode 


description 


>- 

DC 

o 

E 

LU 


The '4256 and '4257 are high-speed, 262,144-bit dynamic random-access memories, organized as 262,144 words 
of one bit each. They employ state-of-the-art SMOS (scaled MOS) N-channel double-level polysilicon gate technology 
for very high performance combined with low cost and improved reliability. 

These devices feature maximum RAS access times of 100 ns, 1 20 ns, 1 50 ns, or 200 ns. Typical power dissipation 
is 200 mW operating and 16.5 mW standby. 

New SMOS technology permits operation from a single + 5-V supply, reducing system power supply and decoupling 
requirements, and easing board layout. IpD peaks are 1 50 mA typical, and a — 1 -V input voltage undershoot can be 
tolerated, minimizing system noise considerations. 

All inputs and outputs, including clocks, are compatible with Series 74 TTL. All address and data-in lines are iatched 
on chip to simplify system design. Data-out is unlatched to allow greater system flexibility. 
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Texas Instruments 


MOS 

LSI 


TMS4256, TMS4257 
262.144-BIT DYNAMIC RANDOM-ACCESS MEMORIES 


MAY 1983 


• 262,144 X 1 Organization 

• Single +5-V Supply (10% Tolerance) 

• JEDEC Standardized Pin Out 

• Upward Pin Compatible with TMS4164 
(64K Dynamic RAM) 

• Performance Ranges: 


DEVICE 

ACCESS 

TIME 

ROW 

ADDRESS 

(MAX) 

ACCESS 

TIME 

COLUMN 

ADDRESS 

(MAX) 

READ 

OR 

WRITE 

CYCLE 

(MIN) 

TMS4256-10 

TMS4257-10 

100 ns 

50 ns 

200 ns 

TMS4256-12 

TMS4257-12 

120 ns 

60 ns 

230 ns 

TMS4256-15 

TMS4257-15 

1 50 ns 

75 ns 

260 ns 

TMS4256-20 

TMS4257-20 

200 ns 

100 ns 

330 ns 


TMS4256, TIVIS4257 . . . JL OR NL PACKAGE 
(TOP VIEW) 


A8 C 
W C 
AOC 

A2C 

A1 C 

vddC 


TTTTe 

2 15 


Dvss 

3 CAS 

:q 

D A6 
Da3 
Da4 
UA5 
A7 





PIN NOMENCLATURE 

A0-A8 

Address Inputs 

CAS 

Column Address Strobe 

D 

Data-In 

Q 

Data-Out 

RAS 

Row Address Strobe 

W 

Write Enable 

vdd 

+ 5-V Supply 

vss 

Ground 


• Long Refresh Period ... 4 ms (MAX) 

• Low Refresh Overhead Time ... As Low As 1.3% of Total Refresh Period 

• On-Chip Substrate Bias Generator 

• All Inputs, Outputs, and Clocks Fully TTL Compatible 

• 3-State Unlatched Output 

• Common I/O Capability with "Early Write" Feature 

• Page ('4256) or Nibble-Mode ('4257) Options for Faster Access Operation 


• Low Power Dissipation: 
Operating ... 200 mW (TYP) 
Standby ... 16.5 mW (TYP) 

• RAS Only Refresh Mode 

• Hidden Refresh Mode 



description 

The '4256 and '4257 are high-speed, 262,144-bit dynamic random-access memories, organized as 262,144 words 
of one bit each. They employ state-of-the-art SMOS (scaled MOS) N-channel double-level polysilicon gate technology 
for very high performance combined with low cost and improved reliability. 

These devices feature maximum RAS access times of 1 00 ns, 1 20 ns, 1 50 ns, or 200 ns. Typical power dissipation 
is 200 mW operating and 16.5 mW standby. 

New SMOS technology permits operation from a single + 5-V supply, reducing system power supply and decoupling 
requirements, and easing board layout. Idd peaks are 1 50 mA typical, and a — 1 -V input voltage undershoot can be 
tolerated, minimizing system noise considerations. 

All inputs and outputs, including clocks, are compatible with Series 74 TTL. All address and data-in lines are latched 
on chip to simplify system design. Data-out is unlatched to allow greater system flexibility. 
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MOS TMS4464 

LSI 65,536-WORD BY 4-BIT DYNAMIC RAM 

OCTOBER 1983 


65,536 X 4 Organization 

Single +5-V Supply (10% Tolerance) 

JEDEC Standardized Pin-Out 

Pin-Out identical to TMS4416 
(16K X 4 Dynamic RAM) 


Performance Ranges: 



ACCESS 

ACCESS 

READ 

READ- 


TIME 

TIME 

OR 

MODIFY- 

DEVICE 

ROW 

COLUMN 

WRITE 

WRITE 


ADDRESS 

ADDRESS 

CYCLE 

CYCLE 


(MAX) 

(MAX) 

(MIN) 

(MIN) 

TMS4464-10 

100 ns 

60 ns 

200 ns 

275 ns 

TMS4464-12 

120 ns 

70 ns 

230 ns 

320 ns 

TMS4464-1 5 

1 50 ns 

85 ns 

260 ns 

365 ns 

TMS4464-20 

200 ns 

120 ns 

330 ns 

460 ns 1 


TMS4464 . . . JL OR NL PACKAGE 
(TOP VIEW) 

gQi Uishvss 


DQ1 C 2 
DQ2C 3 
W C 4 
RASQ 5 
A6C 6 
ABC 7 
A4C 8 
VddC 9 


1 7 2 DQ4 
16 3 ^ 

I 5 |] DQ3 
14 |] AO 
13Da1 
12 H A2 

II D A3 
lOD A7 


• Long Refresh Period ... 4 ms (MAX) 


• Low Refresh Overhead Time ... As Low As 1.3% of Total 
Refresh Period 

• On-Chip Substrate Bias Generator 


• All Inputs, Outputs, and Clocks Fully TTL Compatible 

• 3-State Unlatched Output 

• Early Write or G to Control Output Buffer impedance 

• Page-Mode Operation for Faster Access 

f Low Power Dissipation: 

- Operating ... 350 mW (TYP) 

- Standby ... 16.5 mW (TYP) 

• RAS Only Refresh Mode 

• Hidden Refresh Mode 


PIN NOMENCLATURE 

A0-A7 

Address Inputs 

CAS 

Column Address Strobe 

DQ1-DQ4 

Data-ln/Data-Out 

G 

Output Enable 

RAS 

Row Address Strobe 

Vqd 

-f 5-V Supply 

vss 

Ground 

W 

Write Enable 


description 


The TMS4464 is a high-speed, 262,144-bit dynamic random-access memory, organized as 65,536 words of four 
bits each. It employs state-of-the-art SMOS (scaled MOS) N-channel double-level polysilicon gate technology for very 
high performance combined with low cost and improved reliability. 

This device features maximum RAS access times of 100 ns, 120 ns, 150 ns, or 200 ns. Typical power dissipation 
is 350 mW operating and 16.5 mW standby. 

New SMOS technology permits operation from a single -i- 5-V supply, reducing system power supply and decoupling 
requirements, and easing board layout. Idd peaks are 1 50 mA typical, and a - 1-V input voltage undershoot can be 
tolerated, minimizing system noise considerations. 

All inputs and outputs, including clocks, are compatible with Series 74 TTL. All address and data-in lines are latched 
on chip to simplify system design. Data-out is unlatched to allow greater system flexibility. 

The TMS4464 is offered in an 1 8-pin dual-in-line ceramic or plastic package and is guaranteed for operation from 
0°C to 70 °C. These packages are designed for insertion in mounting-hole rows on 300-mil (7,62 mm) centers. 
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Texas Instruments 


TMS4161 

65,536-BIT MULTIPORT MEMORY 

JULY 1983 


TT 

J 20 

U vss 

2 

19 

J SOUT 

3 

18 

2 TR/QE 

4 

17 


5 

16 

Dq 

6 

15 

] AO 

7 

14 

Dai 

8 

13 

D A2 

9 

12 

JA3 

10 

1 1 

pA7 


• Dual Accessability - One Port Sequen- 
tial Access, One Port Random Access TMS4161 . . . nl package 

• Four Cascaded 64-Bit Serial Shift Registers (TOP view) 

for Sequential Access Applications 

• Shift Register Loaded Once Every 64, 128, sin Vss 

192, or 256 Shift Cycles as Desired by sclk Q 2 19 ^ sout 

User SOE C 3 1 8 D TR/QE 

D r 4 1 7 D CAS 

• Fast Serial Port ... 25 MHz Shift Rate w C 5 1 6 U Q 

• TR/QE as Output Enable Allows Direct Con- ras C 6 1 5 ao 

nection of D, Q and Address Lines to A6 C ^ 14 U Ai 

Simplify System Design A5 C 8 13 ^ A2 

A4[l9 12 I] A3 

• Random Access Port Looks Exactly Like a v f 1 0 1 1 1 A 7 

TMS4164 ^ 

• Separate Serial In and Serial Out to Allow 
Simultaneous Shift In and Out 

f 65,536 X 1 Organization 

• Maximum Access Time from RAS Less 

Than 150 ns 

• Minimum Cycle Time (Read or Write) Less 

Than 260 ns 

A0-A7 Address Inputs 

• Long Refresh Period ... 4 Milliseconds CAS Column Address strobe 

AI M D Random Access Data-In 

• Low Refresh Overhead Time . . . As Low As 

A Q Random Access Data-Out 

1.6% of Total Refresh Period 

RAS Row Address Strobe 

• All Inputs, Outputs, Clocks Fully TTL SCLK Serial Data Clock 

Compatible sin Serial Data-in 

• 3-State Unlatched Outputs for Both Random Output Enable 

, _ . , . ^ SOUT Serial Data-Out 

and Serial Access 

TR/QE Register Transfer/Q Output Enable 

• Common I/O Capability with "Early Write" w Write Enable 

Feature Vqd + 5 -v Supply 

• Page-Mode Operation for Faster Access Gmund 

• Low Power Dissipation 

- Operating . . . 200 mW (Typical) 

- Standby ... 35 mW (Typical) 

• New SMOS (Scaled-MOS) N-Channel 
Technology 

• SOE Simplifies Multiplexing of Video Data 
Streams 

description 

The TMS4161 is a high-speed, dual-access 65,536-bit dynamic random-access memory. The random-access port 
makes the memory look like it is organized as 65,536 words of one bit each like the TMS41 64. The sequential access 
port is interfaced to an internal 256-bit dynamic shift register organized as four 64-bit shift registers which makes 
the memory look like it is organized as up to 256 words of up to 256 bits each which are accessed serially. One, 



PIN NOMENCLATURE 

A0-A7 

Address Inputs 

CAS 

Column Address Strobe 

D 

Random Access Data-In 

Q 

Random Access Data-Out 

RAS 

Row Address Strobe 

SCLK 

Serial Data Clock 

SIN 

Serial Data-in 

SOE 

Serial Output Enable 

SOUT 

Serial Data-Out 

TR/QE 

Register Transfer/Q Output Enable 

W 

Write Enable 

Vdd 

+ 5-V Supply 

vss 

Ground 
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TMS4161 

65,536-BIT MULTIPORT MEMORY 


two, three, or four 64-bit shift registers can be sequentially read out depending on a two-bit code applied to the two 
most significant column address inputs. The TMS41 61 employs state-of-the-art SMOS (Scaled-MOS) N-channel dou- 
ble level polysilicon gate technology for very high performance combined with low cost and improved reliability. 

The TMS41 61 features full asynchronous dual access capability except when transferring data between the shift register 
and the memory array. 

Refresh period is extended to 4 milliseconds, and during this period each of the 256 rows must be strobed with RAS 
in order to retain data. CAS can remain high during the refresh sequence to conserve power. Note that the transfer 
of a row of data from the memory array to the shift register also refreshes that row. 

All inputs and outputs, including clocks, are compatible with Series 74 TTL. All address lines and data-in are latched 
on chip to simplify system design. Data-out is unlatched to allow greater system flexibility. 

The TMS4161 is offered in a 20-pin dual-in-line-plastic package and is guaranteed for operation from 0°C to 70 °C. 
Packages are designed for insertion in mounting-hole rows on 300-mil (7.62 mm) centers. 

random access address space to sequential address space mapping 

The TMS41 61 is designed with each row divided into four, 64-column sections. The first column section to be shifted 
out is selected by the two most significant column address bits. If the two bits represent binary 00, then one to four 
registers can be shifted out in order. If the two bits represent binary 01 , then only 1 to 3 (the most significant) registers 
can be shifted out in order. If the two bits represent 10, then one to two of the most significant registers can be 
shifted out in order. Finally, if the two bits represent 1 1 only the most significant register can be shifted out. All registers 
are shifted out with the least significant bit (bit 0) first and the most significant bit (bit 63) last. Note that if the two 
column address bits equal 00 during the last register transfer cycle (TR/QE equal to 0) a total of 256 bits can be se- 
quentially read out. 
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Texas Instruments 


TMS4161 

65,536-BIT MULTIPORT MEMORY 


functional block diagram 


(4 GROUPS OF 64 COLUMNS) 




random access operation 
TR/QE 

The TR/QE pin has two functions. First, it selects either register transfer or random-access operation as RAS falls, 
and second, if this is a random-access operation, it functions as an output enable after CAS falls. 

To use the TMS4161 in the random-access mode, TR/QE must be high as RAS falls. Holding TR/QE high disconnects 
the 256 elements of the shift registers from the corresponding 256 bit lines of the memory array. If data is to be 
shifted, the shift registers must be disconnected from the bit lines. Holding TR/QE low enables the 256 switches that 
connect the shift registers to the bit lines and indicates that a transfer will occur between the shift registers and one 
of the memory rows. 

Qnce CAS has been pulled low, TR/QE controls when the data will appear at the Q output (if this is a read cycle). 
Whenever TR/QE is held high, the Q output will be in the high-impedance state. This feature removes the possibility 


Texas 

Instruments 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 


1216 


®iC MASTER 1984 



TMS4161 

65,536-BIT MULTIPORT MEMORY 


of an overlap between data on the address lines and data appearing on the Q output making it possible to connect 
the address lines to the Q and D lines (Use of this organization prohibits the use of the early write cycle.). 

address (AO through A7} 

Sixteen address bits are required to decode 1 of 65,536 storage cell locations. Eight row-address bits are set up on 
pins AO through A7 and latched onto the chip by the row-address strobe (RAS). Then the eight column-address bits 
are set up on pins AO through A7 and latched onto the chip by the column-address strobe (CAS). All addresses must 
be stable on or before the falling edges of RAS and CAS. RAS is similar to a chip enable in that it activates the sense 
amplifiers as well as the row decoder. CAS is used as a chip select activating the column decoder and the input and 
output buffers. 

write enable (W) 

The read or write mode is selected through the write enable (W) input. A logic high on the W input selects the read 
mode and a logic low selects the write mode. The write enable terminal can be driven from standard TTL circuits 
without a pull-up resistor. The data input is disabled when the read mode is selected. When W goes low prior to CAS, 
data-out will remain in the high-impedance state for the entire cycle permitting common I/O operation. 

data-in (D) 

Data is written during a write or read-modify-write cycle. The falling edge of CAS or W strobes data into the on-chip 
data latch. This latch can be driven from standard TTL circuits without a pull-up resistor. In an early write cycle, W 
is brought low prior to CAS and the data is strobed in by CAS with setup and hold times referenced to this signal. 
In a delayed write or read-modify-write cycle, CAS will already be low, thus the data will be strobed in by W with 
setup and hold times referenced to this signal. 

data-out (Q) 

The three-state output buffer provides direct TTL compatibility (no pull-up resistor required) with a fan-out of two 
Series 74 TTL loads. Data-out is the same polarity as data-in. The output is in the high-impedance (floating) state 
as long as CAS or TR/QE is held high. Data will not appear on the output until after both CAS and TR/QE have been 
brought low. In a read cycle, the guaranteed maximum output enable access time is valid only if tcQE is greater than 
tcQE MAX, and tpLCL is greater than tpLCL MAX. Likewise, ta(C) MAX is valid only if tR|_ci_ is greater than tRLCL 
MAX. Once the output is valid, it will remain valid while CAS and TR/QE are both low; CAS or TR/QE going high will 
return the output to a high-impedance state. In an early write cycle, the output is always in a high-impedance state. 
In a delayed write or read-modify-write cycle, the output will follow the sequence for the read cycle. In a register 
transfer cycle, the output will always be in a high-impedance state. 

refresh 


A refresh operation must be performed at least every four milliseconds to retain data. Since the output buffer is in 
high-impedance state unless CAS is applied, the RAS only refresh sequence avoids any output during refresh. Strob- 
ing each of the 256 row addresses (AO through A7) with RAS causes all bits in each row to be refreshed. CAS can 
remain high (inactive) for this refresh sequence to conserve power. Note that the shift registers are also dynamic storage 
elements and that the data held in the registers will be lost unless SCLK goes high to shift the data one bit position 
or else the data is reloaded from the memory array. See specifications for maximum register data retention times. 

page-mode 


Page-mode operation allows effectively faster memory access by keeping the same row address and strobing sue- 
CBSsivB column 3ddr6ss6s onto th.6 chip. Thus, ths tims rscjuirsd to sstup 3nd strobo soQuootis! row sddrossss for 
the same page is eliminated. To extend beyond the 256 column locations on a single RAM, the row address and RAS 
are applied to multiple 64K RAMs. CAS is then decoded to select the proper RAM. 
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TMS4161 

65.536-BIT MULTIPORT MEMORY 


sequential access operation 

TR/QE 

Memory operations involving parallel use of the shift register are first indicated by bringing TR/QE low before RAS 
falls low. This enables the switches connecting the 256 elements of the shift register to the 256 bit lines of the memory 
array. The W line determines whether the data will be transferred from or to the shift registers. 

write enable (W) 

In the sequential access mode, W determines whether a transfer will occur from the shift registers to the memory 
array, or from the m emory array to the shift registers. To transfer from the shift registers to the memory array, W 
is held low as RAS falls, and, to transfer from the memory array to the shift registers, W is held high as RAS falls. 
Thus, reads and writes are always with respect to the memory array. The write setup and hold times are referenced 
to the falling edge of RAS for this mode of operation. 

row address 1A0 through A7) 

Eight address bits are required to select one of the 256 possible rows involved in the transfer of data to or from the 
shift registers. The A0-A7, W, and the TR/QE line are latched on the falling edge of RAS. 

register column address (A7, A6) 

To select one of the four shift registers (transfer from memory to register only), the appropriate 2-bit column address 
(A7, A6) must be valid when CAS falls. However, the CAS and register address signals need not be supplied every 
cycle, only when it is desired to change or select a new register. 

SCLK 

Data is shifted in and out on the rising edge of SCLK. This makes it possible to view the shift registers as though 
it were made of 256 rising edge D flip-flops connected D to Q. The TMS4161 is designed to work with a wide range 
duty cycle clock to simplify system design. Note that data will appear at the SQUT pin not only on the rising edge 
of SCLK but also after an access time of ta(RSO) from RAS high during a parallel load of the shift registers. 

SIN and SOUT 

Data is shifted in through the SIN pin and is shifted out through the SOUT pin. The TMS41 61 is designed such that 
it requires 0 ns hold time on SIN as SCLK rises. SOUT is guaranteed not to change for at least 8 ns after SLCK rises. 
These features make it possible to easily connect TMS4161s together, to allow SOUT to be connected to SIN, and 
to give external circuitry a full SLCK cycle time to allow manipulation of the serial data. To guarantee proper serial 
clock sequence after power up, a transfer cycle must be initiated before serial data is applied at SIN. 

sol 

The serial output enable pin controls the impedance of the serial output allowing multiplexing of more than one bank 
of TMS4161 memories into the same external video circuitry. When SOE is at a low logic level, SOUT will be enabled 
and the proper data read out. When SOE is at a high logic level, SOUT will be disabled and be in the high-impedance state. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) ^ 



Voltage on any pin except Vqq and data out (see Note 1) -1.5VtolOV 

Voltage on Vqd supply and data out with respect to Vss - 1 V to 6 V 

Short circuit output current 50 mA 

Power dissipation 1 W 

Operating free-air temperature range 0°C to 70°C 

Storage temperature range . -65°C to 150°C 


^ Stress beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and functional 
operation of the device at these or any other conditions beyond those indicated in the “Recommended Operating Conditions" section of this specification 
is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1 : All voltage values in this data sheet are with respect to Vss- 
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MOS TMS4164. SMJ4164 

LSI 65336-BIT DYNAMIC RANDOM-ACCESS MEMORY 

JULY 1980 - REVISED OCTOBER 1983 


65,536 X 1 Organization 

Single +5-V Supply (10% Tolerance) 

JEDEC Standardized Rn-Out in Duai-in-Line 
Packages 

Upward Pin Compatible with TMS41 1 6 
(16K Dynamic RAM) 

First Military Version of 64K DRAM 

Available Temperature Ranges: 

- M . . . -55°C to 125°C 

- S . . . -55°C to 100°C 

- E . . . -40°C to 85°C 

- L . . . 0°C to 70°C 

Long Refresh Period ... 4 milliseconds 

Low Refresh Overhead Time ... As Low As 
1.8% of Total Refresh Period 

All Inputs, Outputs, Clocks Fuiiy TTL 
Compatible 

3-State Unlatched Output 


TMS4164 . . . JDL OR NL PACKAGE 
SMJ4164 . . JD PACKAGE 
(TOP VIEW) 

NC 
D 
W 
R^ 

AO 
A2 
A1 

vdd 


1 C?16 

2 15 


3^SS 
3 CAS 

DQ 

3A6 
;] A3 
|]A4 
I]A5 
DA7 


TMS4164 ... FPL PACKAGE 
SMJ4164 . . . FG PACKAGE 
(TOP VIEW) 




W ]3 
RAS 34 
NC 35 
AO 36 



CO w 

o w < 

Q 2 > O 

x-i ' auLj" 
2 1 1817 


8 91011 

x-ifTirini. 


Q 

A6 

NC 

A3 

A4 


Q 10 
Q < < 
> 


• Common I/O Capability with "Early Write" 
Feature 

• Page-Mode Operation for Faster Access 

• Low Power Dissipation 

- Operating ... 125 mW (TYP) 

- Standby ... 17.5 mW (TYP) 

• Performance Ranges: 



ACCESS 

ACCESS 

READ 

READ- 


TIME 

TIME 

OR 

MODIFY- 


ROW 

COLUMN 

WRITE 

WRITE 


ADDRESS 

ADDRESS 

CYCLE 

CYCLE 


(MAX) 

(MAX) 

(MIN) 

(MIN) 

'4164-12 

1 20 ns 

70 ns 

230 ns 

260 ns 

'4164-15 

1 50 ns 

85 ns 

260 ns 

285 ns 

'4164-20 

200 ns 

1 35 ns 

330 ns 

345 ns 


SMJ4164 . . . FE PACKAGE 
(TOP VIEW) 
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NC 34 
RA§ 35 
NC 36 
AO 37 
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A1 39 
NC !]io 

NC 311 

NC 3i2 


26 [ Q 
25 [ NC 
24 [ A6 
23 [ NC 
22 [ NC 
21 C NC 
20 C A3 
I 9 C A4 
IsC A5 


13141516 17 

r-ii— II— II— 11— 1 

OQCJOr^ 
z ^ 2 2 < 


• New SMOS (Scaled-MOS) N-Channel 
Technology 

description 

The '4164 is a high-speed, 65,536-bit, dynamic 
random-access memory, organized as 65,536 words 
of one bit each. It employs state-of-the-art SMOS 
(scaled MOS) N-channel double-level polysilicon gate 
technology for very high performance combined with 
low cost and improved reliability. 


PIN NOMENCLATURE 

A0-A7 

Address Inputs 

CAS 

Column Address Strobe 

D 

Data-In 

NC 

No-Connection 

Q 

Data-Out 

RAS 

Row Address Strobe 

Vdd 

+ 5-V Supply 

vss 

Ground 

W 

Write Enable 


ADVANCE INFORMATION 
MILITARY PRODUCTS (SMJ) ONLY 


This document contains information on a new product. 
Spiecifications are subject to change without notice. 
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MOS TMS4416, SMJ4416 

LSI 16,384 WORD BY 4-BIT DYNAMIC BAM 

AUGUST 1980 - REVISED SEPTEMBER 1983 



16,384 X 4 Organization 

Single +5-V Supply (10% Tolerance) 


TMS4416 . . . M PACKAGE 
SMJ4416 . . . JD PACKAGE 
(TOP VIEW) 


Performance Ranges: 

ACCESS 

ACCESS 

READ 

READ- 

DQ1 

TT 

2 

17 

D Vss 

2 DQ4 


TIME 

TIME 

OR 

MODIFY- 

DQ2 C 

3 

16 

1 CAS 


ROW 

COLUMN 

WRITE 

WRITE 

w L 

4 

15 

J DQ3 


ADDRESS 

ADDRESS 

CYCLE 

CYCLE 

RAS L 

. rx r“ 

5 

14 

J AO 


(MAX) 

(MAX) 

(MIN) 

(MIN) 

A6 L 

6 

13 

J A1 

'4416-15 

1 50 ns 

80 ns 

260 ns 

360 ns 

A5 L 

7 

12 

D A2 

'4416-20 

200 ns 

120 ns 

330 ns 

440 ns 

A4 L 

8 

1 1 

□ A3 






Vdd C 

9 

10 

[U A7 


Available Temperature Ranges*: 

- S . . . -55°C to 100°C 

- E . . . -40^0 to 85°C 


- L . . . 0°C to 70°C 


• Long Refresh Period ... 4 milliseconds 


• 

Low Refresh Overhead Time ... As Low As 


PIN NOMENCLATURE 


1.7% of Total Refresh Period 

A0-A7 

CAS 

Address Inputs 

Column Address Strobe 

• 

All Inputs, Outputs, Clocks Fully TTL 

DQ1-DQ4 

Data In/Data Out 


Compatible 

G 

Output Enable 

• 

3-State Unlatched Outputs 

RAS 

Row Address Strobe 



Vdd 

+ 5-V Supply 

• 

Early Write or G to Control Output Buffer 

vss 

Ground 


Impedance 

W 

Write Enable 


• Page-Mode Operation for Faster Access 


• Low Power Dissipation 

- Operating ... 130 mW (TYP) 

- Standby ... 17.5 mW (TYP) 

• New SMOS (Scaled-MOS) N-Channel 
Technology 



description 

The '441 6 is a high-speed, 65,536-bit, dynamic, random-access memory, organized as 1 6,384 words of 4 bits each. 
It employs state-of-the-art SMOS (scaled MOS) N-channel double-level polysilicon gate technology for very high per- 
formance combined with low cost and improved reliability. 

The '4416 features RAS access times to 150 ns maximum. Power dissipation is 130 mW typical operating, 17.5 
mW typical standby. 

New SMOS technology permits operation from a single + 5-V supply, reducing system power supply and decoupling 
requirements, and easing board layout. Iqd peaks have been reduced to 60 mA typical, and a - 1-V input voltage 
undershoot can be tolerated, minimizing system noise considerations. Input clamp diodes are used to ease system design. 

Refresh period is extended to 4 milliseconds, and during this period each of the 256 rows must be strobed with RAS 
in order to retain data. CAS can remain high during the refresh sequence to conserve power. 

All inputs and outputs, including clocks, are compatible with Series 54/74 TTL. All address lines and data-in are latch- 
ed on chip to simplify system design. Data-out is unlatched to allow greater system flexibility. 


* M temperature range to 12B°C) to be available in future. 


PRODUCT PREVIEW 

This document contains information on a product under 
deveiopment. Texas Instruments reserves the right to 
change or discontinue this product without notice. 
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MEMORY SUPPORT TMS4500A 

LSI DYNAMIC RAM CONTROLLER 

JANUARY 1982 - REVISED APRIL 1983 


• Controls Operation of 8K/16K/32K/64K 
Dynamic RAMs 

• Creates Static RAM Appearance 

• One Package Contains Address Multiplexer, 
Refresh Control, and Timing Control 

• Directly Addresses and Drives Up to 256K 
Bytes of Memory Without External Drivers 

• Operates from Microprocessor Clock 

- No Crystals, Delay Lines, or RC Networks 

- Eliminates Arbitration Delays 

• Refresh May Be Internally or Externally 
Initiated 

• Versatile 

- Strap-Selected Refresh Rate 

- Synchronous, Predictable Refresh 

- Selection of Distributed, Transparent, and 
Cycle-Steal Refresh Modes 

- Interfaces Easily to Popular Micropro- 
cessors 

• Strap-Selected Wait State Generation for 
Microprocessor/Memory Speed Matching 

• Ability to Synchronize or Interleave Con- 
troller with the Microprocessor System 
(Including Multiple Controllers) 

• Three-State Outputs Allow Multiport 
Memory Configuration 

• Performance Ranges of 150 ns/200 ns/ 

250 ns 


TMS4500A . . . NL PACKAGE 
(TOP VIEW) 


CLK C 

TX 



RDY C 

2 

39 

Urefreq 

REN1 C 

3 

38 
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cs C 

4 

37 
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ALE C 

5 

36 

Dfsi 

R^oC 

6 
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DcA7 

^ c 

8 

33 

DmA7 

ACW C 

9 

32 

DmA6 

CAsC 

10 

31 

DCA6 

raoQ 

11 

30 

pRAO 

CAOC 

12 

29 

DRA5 

MAO 13 

13 

28 

DcA5 

MAI [2 

14 

27 

DmA5 

CA 1 r 

15 

26 

D RA4 

RA1 C 

16 

25 

DcA4 

R A9 M 
" y 

1 7 

24 

”1m A4 

CA2 Q 

18 

23 

DRA3 

MA2 

19 

22 

DcA3 

GND Q 

20 

21 

□ MA3 


description 

The TMS4500A is a monolithic DRAM system controller designed to provide address multiplexing, timing, control 
and refresh/access arbitration functions to simplify the interface of dynamic RAMs to microprocessor systems. 

The controller contains a 1 6-bit multiplexer that generates the address lines for the memory device from the 1 6 system 
address bits and provides the strobe signals required by the memory to decode the address. An 8-bit refresh counter 
generates the 256-row addresses required for refresh. 

A refresh timer is provided that generates the necessary timing to refresh the dynamic memories and assure data 
retention. 

The TMS4500A also contains refresh/access arbitration circuitry to resolve conflicts between memory access requests 
and memory refresh cycles. The TMS4500A is offered in a 40-pin, 600-mil dual-in-line plastic package and is guaranteed 
for operation from 0°C to 70 °C. 
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ADVANCED MEMDRY 
DEVELOPMENT 


• Fast Address to Match Valid Delay - Two 
Speed Ranges: 45 ns, 55 ns 

• 512 X 9 Internal RAM 

• 300-Mil 24-Pin Ceramic Side Brazed 
Package 

• Max Power Dissipation: 660 mW 

• On-Chip Parity Generation and Checking 

• Parity Error Output/Force Parity Error Input 

• On-Chip Address/Data Comparator 

• Asynchronous, Single-Cycle Reset 

• Easily Expandable 

• Fully Static, TTL Compatible 

• Reliable SMOS (Scaled NMOS) Technology 


TMS2150 

CACHE ADDRESS COMPARATOR 

MARCH 1982 - REVISED SEPTEMBER 1983 


TMS2150 . . . JDL PACKAGE 
(TOP VIEW) 




2 

23 

3 

22 

4 

21 

5 

20 

6 

19 

7 

18 

8 

17 

9 

16 

10 

15 

1 1 

14 

12 

13 


vcc 

A1 

AO 

A8 

A7 

A6 

D5 

D4 

D7 

D6 

MATCH 

S 


description 

The 8-bit-slice cache address comparator consists of a high-speed 512X9 static RAM array, parity generator, and 
parity checker, and 9-bit high-speed comparator. It is fabricated using N-channel silicon gate technology for high speed 
and simple interface with MOS and bipolar TTL circuits. The cache address comparator is easily cascadable for wider 
tag addresses or deeper tag memories. Significant reductions in cache memory component count, board area, and 
power dissipation can be achieved with this device. 

When S is low and W is high, the cache address comparator compares the contents of the memory location addressed 
by A0-A8 with the data on D0-D7 plus generated parity. An equality is indicated by a high level on the MATCH output. 
A low-level output from PE signifies a parity error in the internal RAM data. PE is an N-channel open-drain output for 
easy OR-tieing. During a write cycle (S and W low), data on D0-D7 plus generated even parity are written in the 9-bit 
memory location addressed by A0-A8. Also during write, a parity error may be forced by holding PE low. 

A RESET input is provided for initialization. When RESET goes low, all 51 2 X 9 RAM locations will be cleared and the 
MATCH output will be forced high. 

The cache address comparator operates. from a single +5 V supply and is offered in a 24-pin 300-mil side brazed 
package. The device is fully TTL compatible and is guaranteed to operate from 0°C to 70 °C. 


MATCH OUTPUT DESCRIPTION 


FUNCTION TABLE 



MATCH = VoH if- 
or: 
or: 
or: 


[A0-A8] = D0-D7 -(-parity, 
RESET = V|L, 

S_= V,H, 

W = ViL 


MATCH = VoL'f: (A0-A8] ^ D0-D7 -(-parity, 
with RESET = V|h, 

S = V|L, and W = V|h 


OUTPUT 

FUNCTION 

DESCRIPTION 

match 


L 

L 

Parity Error 

L 

H 

Not Equal 

H 

L 

Undefined Error 


H 

Equal 


Where S = V|l, W = V|h. RESET = V|h 
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MOS TMS47256 

LSI 32,768-WORD BY 8-BIT READ-ONLY MEMORY 

JUNE 1983 


I • 32,768 X 8 Organization 
I • Fully Static (No clocks. No Refresh) 

I • All Inputs and Outputs TTL Compatible 
' • Single 5-V Power Supply 

• Optional Power Down or Chip Select 

• 64K Bank Select Option 

• Maximum Access Time from Address or 
Power Down: 

TMS47256-25 250 ns 

TMS47256-35 350 ns 

TMS47256-45 450 ns 

• Worst Case Active Power 
Dissipation . . . 330 mW 

• Worst Case Standby Power 
Dissipation ... 66 mW 

description 

The TMS47256 is a 262,144-bit read-only memory 
organized as 32,768 words of 8-bit length. This makes 
the TMS47256 ideal for microprocessor based 
systems. The device is fabricated using N-channel 
silicon-gate technology for high speed and simple in- 
terface with bipolar circuits. 

There are two versions of the TMS47256: the stan- 
dard ROM with options on chip selects and power 
down, and the bank select ROM with similar options. 
The operation section of this data sheet describes both 
versions. 


TMS47256 . . . JL OR NL PACKAGE^ 
STANDARD ROM 
(TOP VIEW) 



^ The package for the bank select ROM is shown on page 2. 



The TMS47256 is fully compatible with Series 74, 74S, or 74LS TTL. The data outputs are three-state for OR-tieing 
multiple devices on a common bus. Pins 20 and 22 are mask-programmable, providing additional system flexibility. 
The data is always available, it is not dependent on external clocking of pins 20 and 22. 

The TMS47256 is designed for high-density fixed-memory applications such as logic function generation and 
microprogramming. It is pin compatible with Tl's full line of ROMs and EPROMs. 

This ROM is supplied in 28-pin dual-in-line plastic (NL suffix) or ceramic (JL suffix) packages designed for insertion 
in mounting-hole rows on 600 mil centers. The device is designed for operation from 0°C to 70 °C. 


operation, standard ROM 


address (A0-A14) 

The address-valid interval determines the device cycle time. The 1 5-bit positive-logic address is decoded on-chip to 
select one of 32,768 words of 8-bit length in the memory array. AO is the least-significant bit and A14 the most- 
significant bit of the word address. 

chip select (S1 or SI) 

Pin 22 can be programmed during mask fabrication to be active with either a high- or low-level input. When the signal 


PRODUCT PREVIEW 

This document contains information on a product under 
development. Texas Instruments reserves the right to 
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MOS TMS47126 

LSI 16,384-WORD BY 8-BIT READ-ONLY MEMORY 

JUNE 1983 


• 16,384 X 8 Organization 

• Fully Static (No Clocks, No Refresh) 

• All Inputs and Outputs TTL Compatible 

• Single 5-V Power Supply 

• Optional Power Down or Chip Select 

• 64K Bank Select Option 

• Maximum Access Time from Address or 
Power Down: 

TMS471 28-25 250 ns 

TMS471 28-35 350 ns 

TMS471 28-45 450 ns 

• Worst Case Active Power Dissipation 
... 330 mW 

• Worst Case Standby Power Dissipation 
. . . 66 mW 


TMS47128 . . . JL OR NL PACKAGE^ 
STANDARD ROM 


(TOP VIEW) 



^ The package for the bank select ROM is shown on page 2. 


description 

The TMS47128 is a 131,072-bit read-only memory 
organized as 1 6,384 words of 8-bit length. This makes 
the TMS47128 ideal for microprocessor based 
systems. The device is fabricated using ISI-channel 
silicon-gate technology for high speed and simple in- 
terface with bipolar circuits. 

There are two versions of the TMS471 28: the stan- 
dard ROM with options on chip selects and power 
down, and the bank select ROM with similar options. 

The operation section of this data sheet describes both 
versions 

The TMS471 28 is fully compatible with Series 74, 74S, or 74LS TTL. The data outputs are three-state for OR-tieing 
multiple devices on a common bus. Pins 20, 22, and 27 are mask-programmable, providing additional system flexibili- 
ty. The data is always available, it is not dependent on external clocking of pins 20, 22, or 27. 

The TMS47128 is designed for high-density fixed-memory applications such as logic function generation and 
microprogramming. It is pin compatible with Tl's full line of ROMs and EPROMs. 

This ROM is supplied in 28-pin dual-in-line plastic (NL suffix) or ceramic (JL suffix) packages designed for insertion 
in mounting-hole rows on 600 mil centers. The device is designed for operation from 0°C to 70 °C. 


PIN NOMENCLATURE 

STANDARD ROM 

A0-A13 

Addresses 

E/E/S3/S3 

Chip Etiable/Power Down or Chip Select 

NC 

No Connection 

Q1-Q8 

Data Out 

SI /SI, S2/S2 

Chip Selects 

vcc 

+ 5-V Supply 

vss 

Ground 



operation, standard ROM 
address (A0-A13) 

The address-valid interval determines the device cycle time. The 14-bit positive-logic address is decoded on-chip to 
select one of 16,384 words of 8-bit length in the memory array. AO is the least-significant bit and A13 the most- 
significant bit of the word address. 

chip select (SI or SI and §2 or S2) 

Pins 22 and 27 can be programmed during mask fabrication to be active with either a high- or a low-level input. When 


PRODUCT PREVIEW 
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MOS 

LSI 


8192 X 8 Organization 

Fully Static (No Clocks, No Refresh) 

All Inputs and Outputs TTL Compatible 
Single 5-V Power Supply 


• Maximum Access Time From Address: 

TMS4764-30 300 ns 
TMS4764-35 350 ns 
TMS4764-45 450 ns 

• Typical Active Power Dissipation 
... 275 mW 


TMS4764 

8192-WORD BY 8-BIT READ-ONLY MEMORY 


JUNE 1981 - REVISED JULY 1983 


TMS4764 . . 

. JL OR NL PACKAGE 

(TOP 

VIEW) 

A7C 

1 


]vcc 

A6L 

2 

23 

'2a8 

A5[[ 

3 

22 

3a9 

A4[|| 

4 

21 

]A12 

ASC 

5 

20 

Ds/s 

A2C: 

6 

19 

I]aio 

AlC 

7 

18 

Daii 

AOC 

8 

17 

I]Q8 

QIC 

9 

16 

JQ7 

Q2C 

10 

15 

I3q6 

Q3C 

11 

14 

□Q5 

vssC 

12 

13 

□Q4 


1 PIN NOMENCLATURE | 

AO - 

A12 

Addresses 

Q1 - 

Q8 

Data Out 

S/S 


Chip Select 

Vcc 


+ 5-V Supply 

Vss 


Ground 


description 

The TMS4764 is a 65,536-bit read-only memory organized as 81 92 words of 8-bit length. This makes the TMS4764 
ideal for microprocessor based systems. The device is fabricated using N-channel silicon-gate technology for high 
speed and simple interface with bipolar circuits. 

All inputs can be driven directly by Series 74 TTL circuits without the use of any internal pull-up resistor. Each output 
can drive two Series 74 or 74S loads without external resistors. The data outputs are three-state for OR-tieing multi- 
ple devices on a common bus. Pin 20 is programmable, providing additional system flexibility. The data is always 
available, it is not dependent on external clocking of pin 20. 

The TMS4764 is designed for high-density fixed-memory applications such as logic function generation and 
microprogramming. It is pin compatible with Tl's full line of ROMs and EPROMs. 

This ROM is supplied in 24-pin dual-in-line-plastic (NL suffix) or ceramic (JL suffix) packages designed for insertion 
in mounting-hole rows on 600-mil centers or chip on board. The device is designed for operation from O^C to 70°C. 


operation 


address (AO - A12) 


The address-valid interval determines the device cycle time. The 1 3-bit positive-logic address is decoded on-chip to 
select one of 81 92 words of 8-bit length in the memory array. AO is the ieast-significant bit and A1 2 the most-significant 
bit of the word address. 

chip select (S or S) 

Pin 20 can be programmed during mask fabrication to be active with either a high- or a low-level input. When the 
signal is active, all eight outputs are enabled and the eight-bit addressed word can be read. When the signal is not 
active, all eight outputs are in a high-impedance state. 
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MOS 

LSI 


4096 X 8 Organization 
All Inputs and Outputs TTL Compatible 
Fully Static (No Clocks, No Refresh) 
Single 5-V Power Supply 


• Maximum Access Time From Address: 

TMS4732-30 300 ns 
TMS4732-35 350 ns 
TMS4732-45 450 ns 


• Typical Power Dissipation . . . 275 mW 

• 3-State Outputs for OR-Ties 

• Pin-Compatible with TMS2532 EPROM 

• Two Output Enable Controls for Chip Select 
Flexibility 


TMS4732 

40g6 WORD BY 8-BIT READ-ONLY MEMORY 

MAY 1977 - REVISED JULY 1983 


TMS4732 . . . JL OR NL PACKAGE 
(TOP VIEW) 


1 '^24 
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1 2 

13 


PIN NOMENCLATURE 

AO - A1 1 

Addresses 

Q1 - Q8 

Data Out 

SI /SI, S2/S2 

Chip Selects 

vcc 

-f 5-V Supply 

vss 

Ground 


description 

The TMS4732 is a 32,768-bit read-only memory organized as 4096 words of 8-bit length. This makes the TMS4732 
ideal for microprocessor based systems. The device is fabricated using N-channel silicon-gate technology for high 
speed and simple interface with bipolar circuits. 

All inputs can be driven directly by Series 74 TTL circuits without the use of any internal pull-up resistor. Each output 
can drive one Series 74 or 74S load without external resistors. The data outputs are three-state for OR-tieing multi- 
ple devices on a common bus. Two chip-select controls allow data to be read. These controls are programmable, pro- 
viding additional system decode flexibility. The data is always available, it is not dependent on external clocking of 
the control pins. 

The TMS4732 is designed for high-density fixed-memory applications such as logic function generation and 
microprogramming. The part is pin compatible with the TMS2532 4096 x 8 EPROM, which aids in prototyping and 
code verification. 

This ROM is supplied in 24-pin dual-in-line-plastic (NL suffix) or ceramic (JL suffix) packages designed for insertion 
in mounting-hole rows on 600-mil centers or chip on board. The device is designed for operation from 0°C to 70°C. 



operation 

address (AO - All) 

The address-valid interval determines the device cycle time. The 1 2-bit positive-logic address is decoded on-chip to 
select one of 4096 words of 8-bit length in the memory array. AO is the least-significant bit and A1 1 the most-significant 
bit of the word address. 

chip seiect/output enable (pins 20 and 21) 

Each of these pins can be programmed during mask fabrication to be active with either a high- or a low-level input. 
When both signals are active, all eight outputs are enabled and the eight-bit addressed word can be read. When either 
signal is not active, all eight outputs are in a high-impedance state. 
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MOS TMS27128 

LSI 131.072-BIT ERASABLE PROGRAMMABLE READ ONLY MEMORY 

OCTOBER 1983 


• 16,384 X 8 Organization 

• Single +5-V Power Supply 

• Pin Compatible with TMS2764 EPROM 

• All Inputs Are TTL Compatible 

• Max Access/Min Cycle Time: 

TMS271 28-20 200 ns 

TMS271 28-25 250 ns 

TMS27 128-30 300 ns 

TMS27 128-45 450 ns 

• Low Power Dissipation 

- 500 mW (Typical) 

• JEDEC Approved Pinout 


TMS27128 . . . JL PACKAGE 
(TOP VIEW) 

vpp Hi O28 "3 Vcc 

27]P^ 


A7 Ca 
A6 C4 
A5 C 5 
AA^e 
A3 [17 
A2 []8 
A1 [[9 


26] A13 
25] A8 
24 ] A9 
23] All 
22 ]G 
21 ] A10 
20] E 


AOClO 19 ]q8 
Q1 Q 1 1 18 ] Q7 

Q2 C 1 2 1 7 ] Q6 

Q3 [; 1 3 1 6 ] Q5 

GND C 14 ^] Q4 


description 

The TMS27128 is an ultraviolet light-erasable, elec- 
trically programmable read-only memory. It has 
131,072 bits organized as 16,384 words of 8-bit 
length. The TMS27128 only requires a single 5-volt 
power supply with a tolerance of ±5%. The 
TMS27 128-20 provides an access time of 200 ns, 
which is compatible with high-speed microprocessors. 


PIN NOMENCLATURE 

A0-A13 

Addresses 

E 

Chip Enable/Power Down 

G 

Output Enable 

GND 

Ground 

PGM 

Program 

Q1-Q8 

Outputs 

Vcc 

-1-5-V Power Supply 

Vpp 

-1-21-V Power Supply 


The TMS27128 provides dual output control lines; Output Enable (G) and Chip Enable/Power Down (E). This feature 
allows the G control line to eliminate bus contention in multibus microprocessor systems. The TMS271 28 has a standby 
mode that reduces the maximum power dissipation from 750 mW to 225 mW when the device is placed on standby. 

This EPROM is supplied in a 28-pin dual-in-line ceramic package (JL suffix). It is pin compatible with the TMS2764 
EPROM and is designed for operation from 0°C to 70 °C. 

operation 

The five modes of operation for the TMS27128 are listed in the following table. 


FUNCTION 

(PINS) 

MODE 

Read 

Power Down 

(Standby) 

Program 

Program 

Verification 

Inhibit 

Programming 

(27) 

V|H 

X 

V,L 

V|H 

X 

Vpp 

(1) 

5 V 

5 V 

21 V 

21 V 

21 V 

Vcc 

(28) 

Vcc 

Vcc 


5 V 

5 V 

E 

(20) 

V|L 

ViH 

V|L 

V-L 

VlH 

G 

22 

V|L 

X 

V|H 

V|L 

X 

01-08 

(11 to 13, 

1 5 to 1 9) 

Q 

Hl-Z 

D 

Q 

Hl-Z 


X = V|L or V|H 
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MOS TMS2764H 

LSI 65.536-BIT ERASABLE PROGRAMMABLE READ ONLY MEMORY 

JULY 1983 


• Organization ... 8192 X 8 

• Single + 5-V Power Supply 

• Pin Compatible with TMS2732A EPROM 

• All Inputs and Outputs are TTL Compatible 


• Performance Ranges: 

MAX ACCESS/ VOLTAGE 

MIN CYCLE TIME TOLERANCE 

TMS2764H-20 200 ns ±5% 

TMS2764H-25 250 ns ±5% 

TMS2764H-30 300 ns ±10% 

TMS2764H-45 450 ns ±10% 


• Low Active Current ... 100 mA (Max) 

• JEDEC Approved Pinout 


TMS2764H . . . JL PACKAGE 
(TOP VIEW) 



• 21 -V Power Supply Required for 
Programming 

• Fast Programming Algorithm Compatible 

• N-Channel Silicon-Gate Technology 

• 8-Bit Output for Use in Microprocessor- 
Based Systems 

• Static Operation (No Clocks, No Refresh) 


PIN NOMENCLATURE 


A0-A12 

Addresses 

E 

Chip Enable 

NC 

No Connection 

G 

Output Enable 

Q1-Q8 

Outputs 

PGM 

Program 


description 

The TMS2764H is an ultraviolet light-eraseable, electrically programmable read-only memory. It has 65,536 bits organiz- 
ed as 8,192 words of 8-bit length. The TMS2764H-20 only requires a single 5-volt power supply with a tolerance 
of ±5%, and has a maximum access time of 200 ns. This access time is compatible with high-performance 
microprocessors. 

The TMS2764H provides two output control lines; Output Enable (G) and Chip Enable (E). This feature allows the 
G control line to eliminate bus contention in multibus microprocessor systems. The TMS2764H has a power-down 
mode that reduces maximum active current from 100 mA to 35 mA when the device is placed on standby. 

This EPROM is supplied in a 28-pin, 600-mii dual-in-line ceramic package and is designed for operation from 0°C to 70 °C. 



PRODUCT PREVIEW 

This page contain* biformatien on a product under 
devalopmant. Texas Instnimants rasarvas the right to 
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TMS2564, SMJ2564 

65,536 BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORIES 

MAY 1981 - REVISED SEPTEMBER 1983 


• Organization . . . 8K X 8 

• Single +5-V Power Supply 

• Pin Compatible with Existing ROMs and 
EPROMs (8K, 16K, 32K, and 64K) 

• All Input/Outputs Fully TTL Compatible 

• Static Operation (No Clocks, No Refresh) 

• Max Access/Min Cycle Time: 

TMS2564-35 ... 350 ns 
TMS2564-45 . . . 450 ns 
SMJ2564-45 . . . 450 ns 

• 8-Bit Output for Use in Microprocessor- 
Based Systems 

• N-Channel Silicon-Gate Technology 

• 3-State Output Buffers 

• Guaranteed DC Noise Immunity with 
Standard TTL Loads 


TMS2564 . . . JL OR JDL PACKAGE 
SMJ2564 . . . J PACKAGE 
{TOP VIEW) 



SMJ2564 , . . FE PACKAGE 
(TOP VIEW) 


• No Pull-Up Resistors Required 

• Low Power Dissipation: 

Active . . . 400 mW Typical 
Standby ... 75 mW Typical 

• Available in Full Military Temperature Range 
Version (SMJ2564) 


description 

The '2564 is a 65,536-bit ultraviolet-light-erasable, elec- 
trically-programmable read-only memory. This device is 
fabricated using N-channel silicon-gate technology for high- 
speed and simple interface with MOS and bipolar circuits. 
All inputs (including program data inputs) can be driven by 
Series 54/74 TTL circuits without the use of external 
resistors. The data outputs are three-state for connecting 
multiple devices to a common bus. 

The TIVIS2564 is offered in a dual-in-line ceramic package 
(JL or JDL suffix) rated for operation from 0°C to 70 °C. 
The SMJ2564 is offered in a 28-pin dual-in-line ceramic 
package (J).and a leadless ceramic chip carrier (FE), rated 
for operation from -55°C to 125°C. The J package is 
designed for insertion in mounting-hole rows on 600-mil 
(1 5,2 mm) centers, whereas the FE package is intended for 
surface mounting on solder pads on 0.050-inch (1 ,27 mm) 
centers. The FE package offers a three-layer rectangular 
chip carrier with dimensions 0.450x0.550x0.100 
(11,43x13,97x2,54 mm). 



tConnected internally, V^q need be 
supplied to only one of these 
two pins. 


1 PIN NOMENCLATURE 

AIN) 

Address Inputs 

NC 

No Connection 

PD/PGM 

Power Down/Program 

Q(N) 

Input/Output 

S(N) 

Chip Selects 

vcc 

+ 5-V Power Supply 

Vpp 

-F25-V Power Supply 

vss 

0-V Ground 


ADVANCE INFORMATION 
MILITARY PRODUCTS (SMJ) ONLY 

This document contains information on a new 
product. Specifications are subject to change 
without notice. 
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Texas Instruments 


TMS2732A 

32,768-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY 


• Organization ... 4096 X 8 

• Single + 5-V Power Supply 

• All Inputs and Outputs Are TTL Compatible 

• Performance Ranges: 

ACCESS TIME CYCLE TIME 


(MAX) (MIN) 

TMS2732A-30 300 ns 300 ns 

TMS2732A-35 350 ns 350 ns 

TMS2732A-45 450 ns 450 ns 


• Low Standby Power Dissipation . . . 

1 58 mW (Maximum) 

• JEDEC Approved Pinout . . . Industry 
Standard 

• 21-V Power Supply Required for 
Programming 

• N-Channel Silicon-Gate Technology 

• 8-Bit Output for Use in Microprocessor 
Based Systems 

• Static Operation (No Clocks, No Refresh) 


AUGUST 1983 


TMS2732A . . . JL PACKAGE 
(TOP VIEW) 



> 

DC 

o 

UJ 


description 

Tlie TMS2732A is an ultraviolet light-erasable, electrically programmable read-only memory. It has 32,768 bits organized 
as 4,096 words of 8-bit length. The TMS2732A only requires a single 5-volt power supply with a tolerance of ± 5%. 

The TMS2732A provides two output control lines: Output Enable (G) and Chip Enable (E). This feature allows the 
G control line to eliminate bus contention in multibus microprocessor systems. The TMS2732A has a power-down 
mode that reduces maximum power dissipation from 657 mW to 1 58 mW when the device is placed on standby. 

This EPROM is supplied in a 24-pin dual-in-line ceramic package and is designed for operation from 0°C to 70 °C. 

operation 


The six modes of operation for the TMS2732A are listed in the following table. 



PRODUCT PREVIEW 

This document contains information on a product under 
development. Texas Instrurhents reserves the right to 
change or discontinue this product without notice. 
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TMS2532, SMJ2532 

32,768-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORIES 

DECEMBER 1979 - REVISED SEPTEMBER 1983 


■ • Organization . . . 4096 X 8 

I • Single +5-V Power Supply 

I • Pin Compatible with Existing ROMs and 
I EPROMs (8K, 16K, 32K, and 64K) 

• JEDEC Standard Pinout 

• All Inputs/Outputs Fully TTL Compatible 

• Static Operation (No Clocks, No Refresh) 

• Max Access/Min Cycle Time: 

'2532-30 300 ns 

'2532-35 350 ns 

'2532-45 450 ns 

• 8-Bit Output for Use in Microprocessor- 
Based Systems 

• N-Channel Silicon-Gate Technology 

• 3-State Output Buffers 

• Low Power Dissipation: 

- Active . . . 400 mW Typical 

- Standby ... 50 mW Standby 

• Guaranteed DC Noise Immunity with 
Standard TTL Loads 

• No Pull-Up Resistors Required 

• Available in Full Military Temperature Range 
Version (SMJ2532) 

description 

The '2532 series are 32,768-bit, ultraviolet-light- 
erasable, electrically-programmable read-only 
memories. These devices are fabricated using N- 
channel silicon-gate technology for high speed and 
simple interface with MOS and bipolar circuits. All in- 
puts (including program data inputs) can be driven by 
Series 54/74 TTL circuits without the use of external 
pull-up resistors, and each output can drive one Series 
54/74 TTL circuit without external resistors. The data 
outputs are three-state for connecting multiple devices 
to a common bus. The TMS2532 series are plug-in 
compatible with the TMS4732 32K ROM. 


TMS2532 . . . JL PACKAGE 
SMJ2532 . . . J PACKAGE 
(TOP VIEW) 



Vcc 

A8 

A9 

Vpp 

PD/PGM 

A10 

A1 1 

Q8 

Q7 

Q6 

Q5 

Q4 


SMJ2532 . . . FE PACKAGE 
(TOP VIEW) 


u 

CD U O U U CD 

< < z: z > z < 



The TMS2532's are offered in a dual-in-line ceramic package (JL suffix), rated for operation from 0°C to 70 °C. The 
SMJ' devices are offered in a 24-pin dual-in-line ceramic package (J) and in a 32-pad leadless ceramic chip carrier 
(FE). The J package is designed for insertion in mounting-hole rows on 600-mil (1 5,2 mm) centers, whereas the FE 
package is intended for surface mounting on solder pads on 0.050-inch (1,27 mm) centers. The FE package offers 
a three-layer rectangular chip carrier with dimensions 0.450x0.550x0.100 (11,43x13,97 x2,54 mm). 


o 

iiJ 
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MOS TMS2516. SMJ2S16 

LSI 16,384-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORIES 

DECEMBER 1979 - REVISED AUGUST 1983 


Organization . . . 2048 X 8 
Single + 5-V Power Supply 


TMS2516 . . . JL PACKAGE 
SMJ2516 . . . J PACKAGE 
|TOt» VIEW) 


Pin Compatible with Existing ROMs and 
EPROMs (16K, 32K, and 64K) 

JEDEC Standard Pinout 

Ail Inputs/Outputs Fully TTL Compatible 

Static Operation (No Clocks, No Refresh) 

Max Access/Min Cycle Time: 

'2516-35 350 ns 
'2516-45 450 ns 

8-Bit Output for Use in Microprocessor- 
BaSed Systems 


A7C 
A6 
A5 
A4C; 
A3 £ 
A2C 
A1 C 
AOC 
Q1 E 
Q2 E 
Q3 E 

VSS E 


23 D 

22P 
21 
20 
19 
18 
17 
16 

10 15 

1 1 14 

12 lain 


Vcc 

A8 

A9 

Vpp 

S 

A10 

PD/PGM 

Q8 

Q7 

Q6 

Q5 

Q4 



• N-Channel Silicon-Gate Technology 

• 3-State Output Buffers 

• 40% Lower Power 

Active 285 mW Typical 

Standby 50 mW Typical 

• Guaranteed DC Noise Immunity with 
Standard TTL Loads 

• No Pull-Up Resistors Required 

• Available in Full Military Temperature Range 
Version (SMJ2516) 

description 

The '2516 series are 16,384-bit, ultraviolet-light 
erasable, electrically-programmable read-only 
memories. These devices are fabricated using 
N-channel silicon-gate technology for high speed and 
simple interface with MOS and bipolar circuits. All in- 
puts (including program data inputs) can be driven by 
Series 54/74 TTL circuits without the use of external 
pull-up resistors, and each output can drive one Series 
54/74 TTL circuit without external resistors. The data 
outputs are three-state for connecting multiple devices 
to a common bus. The '2516 is plug-in compatible 
with the '4016 16K static RAM. 


SIVU2516 . . . FE PACKAGE 
(TOP VIEW) 

CJ 

to r'. u U O O CO 

< < z z > z < 

y i-jLJL-Jizii-jca'LJ V 

I 4 3 2 1 32 3130 \ 


A5 

35 

29[ 

A9 

A4 

36 

28 C 

Vpp 

NC 

37 

27C 

S 

A3 

38 

26 C 

NC 

A2 

39 

25C 

NC 

A1 

3io 

24 C 

A10 

AO 

3ii 

23C 

PD/PGM 

Q1 

312 

22^ 

Q8 

Q2 

313 

21C 

Q7 


S. 14 15 1617 181920 > 

\i— ii—u— if-ir-ir-ir-i X 



00 U CO ^ O lO CO 

O z wo ZOO 


PIN NOMENCLATURE 

A(N) 

Address Inputs 

NC 

No Interna! Connection 

PD/PGM 

Power Down/Program 

Q(N) 

Data Outputs 

S 

Chip Select 

Vcc 

+ 5-V Power Supply 

Vpp 

+ 25-V Power Supply 

vss 

0-V Ground 
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MOS 

LSI 


2048 X 8 Organization 
Ali Inputs and Outputs Fully TTL Compatible 
Static Operation (No Clocks, No Refresh) 
Performance Ranges: 


ACCESS TIME CYCLE TIME 
(MAX) (MIN) 

TMS27 16-30 300 ns 300 ns 

TMS27 16-45 450 ns 450 ns 


• 3-State Outputs for OR-Ties 

• N-Channel Silicon-Gate Technology 

• 8-Bit Output for Use in Microprocessor- 
Based Systems 


TMS2716 

2048 WORD BY 8-BIT ERASABLE 
PROGRAMMABLE READ-ONLY MEMORIES 

DECEMBER 1 979 - REVISED OCTOBER 1 983 


TMS2716 . . . JL PACKAGE 
(TOP VIEW) 

A7 r 1 U24 3 Vcc(PE) 
A6 C 2 23 U A8 

A5 C 3 22 D A9 

A4[;4 20Vbb 
A3[l5 20 ]]a10 

A2 C 6 IsDvqd 
A 1C7 IsUsiPGM) 
AO C 8 1 7 D Q8 

Q1 C 9 1 6 D Q7 

Q2C1 O T5I]q6 

Q3 C 1 1 1 4 ^ Q5 

Vss C 12 13, 1] Q4 


• Low Power ... 315 mW (Typical) 
dsscriptlon 

The TMS2716 is an ultra-violet light-erasable, elec- 
trically programmable read-only memory. It has 
1 6,384 bits organized as 2048 words of 8-bit length. 

The device is fabricated using N-channel silicon-gate 
technology for high-speed and simple interface with 
MOS and bipolar circuits. All inputs (including program 
data inputs) can be driven by Series 74 circuits 
without the use of external pull-up resistors and each output can drive one Series 74 or 74LS TTL circuit without 
external resistors. The TMS271 6 guarantees 250 mV dc noise immunity in the low state. Data outputs are three- 
state for OR-tying multiple devices on a common bus. The TMS2716 is plug-in compatible with the TMS2708 and 
the TMS27L08. Pin compatible mask programmed ROMs are available for large volume requirements. 


PIN NOMENCLATURE 

A0-A10 

Addresses 

Q1-Q8 

Data Out 

S(PGM) 

Chip Select (Program) 

Vbb 

-5-V Supply 

VCC(PE) 

-t-5-V Supply (Program Enable) 

vdd 

+ 1 2-V Supply 

Vss 

0 V Ground 


This EPROM is designed for high-density fixed-memory applications where fast turn arounds and/or program changes 
are required. It is supplied in a 24-pin dual-in-line cerpak (JL suffix) package designed for insertion in mounting-hole 
rows on 600-mil (15,2 mm) centers. It is designed for operation from 0°C to 70 °C. 


operation (read mode) 
address (A0-A10) 

The address-valid interval determines the device cycle time. The 1 1-bit positive-logic address is decoded on-chip to 
select one of 2048 words of 8-bit length in the memory array. AO is the least-significant bit and A10 most-significant 
bit of the word address. 

chip select, program [S (PGM)] 

When the chip select is low, ali eight outputs are enabled and the eight-bit addressed word can be read. When the 
chip select is high, all eight outputs are in a high-impedance state. 


program 

In the program mode, the chip select feature does not function as pin 1 8 inputs only the program pulse. The program 
mode is selected by the Vcc(PE) pin. Either 0 V or + 1 2 V on this pin will cause the TMS271 6 to assume program cycle. 

data out (Q1-Q8) 

The chip must be selected before the eight-bit output word can be read. Data will remain valid until the address is 
changed or the chip is deselected. When deselected, the three-state outputs are in a high-impedance state. The out- 
puts will drive TTL circuits without external components. 
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TMS2708, TMS27L08, SMJ2708, SfMJ27L08 

1024 WORD BY 8-BIT 
ERASABLE PROGRAMMABLE READ ONLY MEMORIES 

DECEMBER 1979 - REVISED AUGUST 1983 


1024 X 8 Organization 

All Inputs and Outputs Fully TTL 
Compatible 

Static Operation (No Clocks, No Refresh) 

Max Access/Min Cycle Time 

'2708-35 350 ns 

'2708-45 450 ns 

'27L08-45 450 ns 

3-State Outputs for OR-Ties 

N-Channel Silicon-Gate Technology 

8-Bit Output for Use in Microprocessor- 
Based Systems 


TMS2708 . . . JL PACKAGE 
SMJ2708 . . . J PACKAGE 
{TOP VIEW) 


A7r 

1 

U 24 

A6 ^ 

2 

23 

A5 ^ 

3 

22 

A4 [[ 

4 

21 

A3 C 

5 

20 

A2C 

6 

19 

AlE 

7 

18 

AO d 

8 

17 

QIC 

9 

16 

Q2 C 

10 

15 

Q3 C 

1 1 

14 

vss C 

12 

13 


Vcc 

;[] A8 
D A9 

I] vbb 

I]S(PE) 

D vdd 


• Power Dissipation 




'27L08 580 mW Max Active 

'2708 800 mW Max Active 

• 10% Power Supply Tolerance 
(TMS27L08-45 and all SMJ' versions) 

• Plug-Compatible Pin-Outs Allowing Inter- 
changeabiiity/Upgrade to 16K With 
WIinirrium Board Change 

• Available in Full Military Temperature Range 
Versions (SMJ2708) 

description 

The '2708-35, '2708-45, and '27L08-45 are 
ultraviolet light-erasable, electrically programmable 
read-only memories. They have 8,1 92 bits organized 
as 1024 words of 8-bit length. The devices are 
fabricated using N-channel silicon-gate technology for 
high speed and simple interface with MOS and bipolar 
circuits. All inputs (including program data inputs) can 
be driven by Series 54/74 TTL circuits without the use 
of external pull-up resistors. Each output can drive one 
Series 54/74 or 54LS/74LS TTL circuit without ex- 
ternal resistors. The '27L08 guarantees 200 mV dc 
noise immunity in the high state and 250 mV in the 
low state. The data outputs for the '2708-35, 
'2708-45, and '27L08-45 are three-state for OR-tying 
multiple devices on a common bus. 


SMJ2708 . . . FE PACKAGE 



CO 

< 

(TOP VIEW) 

U 

1 ^ 0 0 U U CD 

< 2 2 > Z < 


✓ — l—ii II II— ii_Ji — ii-J\ 


4 

3 2 1 32 3130 N 


A5 


29[ 

A9 

A4 

]€ 

28C 

Vbb 

NC 

]7 

27C 

S(PE) 

A3 

38 

26 [ 

NC 

A2 

]9 

25C 

NC 

A1 

□ 10 

24 C 

v'dd 

AO 


23[; 

PGM 

Q1 

]12 

22 c 

Q8 

Q2 

]13 

21C 

Q7 


14 15 1617181920 



n 

0 CO ’4- 0 CO CD 



a 

2 w G z a a 



NC - No Connection 


PIN NOMENCLATURE 

A0-A7 

Address Inputs 


NC 


No Connection 


PGM 


Program 


Q1-Q8 

Data Out 


S(PE) 


Chip Select/Program Enable 

vbb 


-5-V Power Supply 


Vcc 


+ 5-V Power Supply 


Vdd 


+ 1 2-V Power Supply 


Vss 


0-V Ground 
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PROM PRODUCTS 



NUMERICAL INDEX 

HIGH-PERFORMANCE SCHOTTKY PROMS 


DEVICE 

FUNCTION 

AVAILABILITY 

TBP18S030 

32 X 8 PROM's 

NOW 

TBP18SA030 

NOW 

TBP24S10 

256 X 4 PROM's 

NOW 

TBP24SA10 

NOW 

TBP24S41 

1024X4 PROM's 

NOW 

TBP24SA41 

NOW 

TBP24S81 

2048 X 4 PROM's 

NOW 

TBP24S81-55 

NOW 

TBP24SA81 

NOW 

TBP24SA81-55 

NOW 

TBP28L22 

256 X 8 Low-Power PROM's 

NOW 

TBP28LA22 

NOW 

TBP28L42 

512X8 Low-Power PROM's 

NOW 

TBP28L46 

NOW 

TBP28L86A 

1024 X 8 Low-Power PROM's 

A 

TBP28L166 

2048 X 8 Low-Power PROM's 

NOW 

TBP28S42 

512X8 PROM's 

NOW 

TBP28SA42 

NOW 

TBP28S46 

NOW 

TBP28SA46 

NOW 

TBP28S86A 

1024X8 PROM's 

NOW 

TBP28S86A-50 

NOW 

TBP28SA86A 

NOW 

TBP28SA86A-50 

NOW 

TBP28S165 

2048 X 8 PROM's 

A 

TBP28S166 

NOW 

TBP28S2708A 

1024X8 PROM's 

NOW 

A Planned for future announcement. Contact Tl field sales office or authorized Tl 
distributor for status. 
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PRODUCT GUIDE 



tBP18S030 ( 8288) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 32X8 

• Three-state outputs 

• Typical address access time 

... 25 ns 

• Typical power . . . 400 mW 


logic symbol'^ 


PROM 32 X 8 


A.® ^ " 

31 AV 


Q1 

(3) 

(4) 

Q3 

(5) 

— Q4 

(6) 

— Q5 

(7) 

(9) 

-Q7 


pin assignments 

J, N PACKAGES 

1 QO 9 Q7 

2 Q1 to AO 

3 Q2 1 1 At 

4 Q3 12 A2 

5 Q4 13 A3 

6 Q5 14 A4 

7 Q6 15 'G 

8 GND 16 Vcc 

For chip carrier options and information, 
contact the factory. 


TBP18SA030 ( $188) logic symbol^' 

PROGRAMMABLE READ-ONLY 
MEMORIES 

e 32 X 8 

( 10 ) 

e Open-collector outputs AO 

( 11 ) 

e Typical address access time 

...25ns ^ (13) 

e Typical power . . . 400 mW ( 14 ) 


PROM 32 X 8 


4 ' 


(2) 

-QO 

— Q1 

(3) 


(4) 

— 03 

(5) 

— 04 

(6) 


17) 

— 06 

(9) 

-Q7 


pin assignments 


J, N PACKAGES 


1 QO 9 Q7 


3 Q2 11 A1 

4 Q3 12 A2 

5 Q4 ~13 A3 

6 Q5 14 A4 

7 Q6 15 ^ 

8 GND 16 Vcc 


For chip carrier options and information, 
contact the factory. 
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TBP24S10 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 256X4 

• Three-state outputs 

• Typical address access time 

... 35 ns 

• Typical select time ... 20 ns 

• Typical power . . . 375 mW 


logic symbol'^ 



pin assignments 


J- 

N PACKAGES 

1 A6 

9 

Q3 

2 

A5 

10 

Q2 

3 

A4 

1 1 

01 

4 

A3 

12 

QO 

5 

AO 

13 

G1 

6 

A1 

14 

G2 

7 

A2 

15 

A7 

8 

GND 

16 

^CC 


For chip carrier options and information, 
contact the factory. 


TBP24SA10 

PROGRAMMABLE READ-ONLY 
MEMORIES 

e 256 X 4 

e Open-collector outputs 
e Typical address access time 
... 35 ns 

e Typical select time ... 20 ns 
e Typical power . . . 375 mW 


logic symbol^ 


AO- 

A1- 

A2- 

A3- 

A4- 

A5- 

A6- 

A7- 

52- 

G1- 


(5) 


( 6 ) 


(7) 


(4) 


(3) 


(2) 


(1) 


(15) 




(13) r-U 


PROM 256 X4 




255 


aQ 

A^ 
A ^ 

A{i 


EN 


( 12 ) 


( 11 ) 


(10) 


(9) 


pin assignments 



1 J. N PACKAGES | 


1 A6 

9 Q3 


2 A5 

10 02 


3 A4 

1 1 01 

-QO 

4 A3 

12 00 

• Q1 

CJ1 

> 

O 

_ 

13 G1 

-Q2 

6 A1 

14 G2 

.03 

7 A2 

15 A7 


8 GND 

16 Vcc 


For chip carrier options and information, 
contact the factory. 


1 Pin numbers shown on logic symbols are for J and N packages only. 


For additkxtal infomiation on other Texas Instruments 
Military products, refer to the MMtary section. 


nc — no internal connection. 
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PRODUCT GUIDE 


TBP24S41 ('S476) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 1 024 X 4 

• Three-state outputs 

• Typical address access time 

... 40 ns 

• Typical select time ... 20 ns 

• Typical power . . . 475 mW 


logic symbol^ 



pin aasignmnits 



N PACKAGES | 

1 A6 

10 

"02 

2 

A5 

11 

Q3 

3 

A4 

12 

Q2 

4 

A3 

13 

Q1 

5 

AO 

14 

QO 

6 

AI 

15 

A9 

7 

A2 

16 

A8 

8 

o’! 

17 

A7 

9 

GND 

18 

< 

o 

o 


For chip carrier options and information, 
contact the factory. 


TBP24SA41 ('S477) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 1024 X4 

• Open-collector outputs 

• Typical address access time 

... 40 ns 

• Typical select time ... 20 ns 

• Typical power . . . 475 mW 


logic symbol'!’ 


pin MugnnMints 


PROM 1024 X 4 





n 

N PACKAGES 



1 A6 

10 

G2 



2 

A5 

11 

Q3 



3 

A4 

12 

Q2 



4 

A3 

13 

Q1 

(14) 


5 

AO 

14 

QO 

(13) 


6 

AI 

15 

A9 

(12) _ 

7 

A2 

16 

A8 

(11) 

8 

G1 

17 

A7 

■ ■ Q3 

9 

GND 

18 

< 

o 

o 


For chip carrier options and information, 
contact the factory. 


TBP24S81 ($454) 
TBP24S81-55 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 2048 X 4 

• Three-state outputs 

• Typical address access time 

... 45 ns 

• TBP24S81 -55 maximum 

address access time ... 55 ns 

• Typical select time ... 20 ns 

• Typical power . . . 625 mW 


logic symbol^ 



(13) 

-QO 

(12) 

Q2 

(11) 

-03 


pin assignmonts 

J, N PACKAGES 

1 A6 I 10 G ~ 

2 A5 1 1 Q3 

3 A4~ 12 Q2~ 

4 A3 13 Q1 

5 AO 14 QO 

6 Ai 15 A9 

7 A2 16 A8 

8 A10 17 A7 

9 GND 18 Vcc 

For chip carrier options and information, 
contact the factory. 


^ Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 


For additional mformation on other Texas Instruments 
Military products, refer to the Militarv section. 


>- 

cc 

o 
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Texas Instruments 


PRODUCT GUIDE 


TBP24SA81 (8455) 
TBP24SA81-55 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 2048X4 

• Open-collector outputs 

• Typical address access time 

... 45 ns 

• TBP24SA81-55 maximum 

address access time ... 55 ns 

• Typical select time ... 20 ns 

• Typical power . . . 625 mW 


logic symbol'^ 



pin assignnMnts 
I J,N PACKAGES 



1 A6 

10 G 


2 AS 

11 Q3 


3 A4 

12 Q2 


4 A3 

13 Q1 

on 

5 AO 

14 QO 


6 A1 

15 A9 


CM 

< 

00 

< 

CO 

— ■ Q2 

8 A10 

1 17 A7 

Q3 

9 GND 

o 

> 

00 


For chip carrier options and information, 
contact the factory. 


TBP28L22 


logic symbol'^ 


pin assignments 


LOW-POWER PROGRAMMABLE 
READ-ONLY MEMORIES 

• 256 X 8 

• Three-state outputs 

e Typical address access time 
... 45 ns 

e Typical select time ... 20 ns 

• Typical power . . . 375 mW 



(7) 

— GO 

01 

(8) 

— Q2 

(9) 

— Q3 

(11) 

04 

112) 

— Q5 

— Q6 

(13) 

(14) 

-Q7 


J, 

N PACKAGES 

1 AO ] 

n 

Q4 

2 

A1 

12 

Q5 

3 

A2 

13 

Q6 

4 

A3 

14 

Q7 

5 

A4 

15 

^1 

6 

QO 

16 

G2 

7 

Q1 

17 

A5 

8 

Q2 

18 

A6 

9 

Q3 

T9 

A7 

10 

GND 

20 

Vcc 


For chip carrier options and information, 
contact the factory. 


TBP28LA22 

LOW-POWER PROGRAMMABLE 
READ-ONLY MEMORIES 

• 256X8 

e Open-collector outputs 

• Typical address access time 

... 45 ns 

• Typical select time ... 20 ns 

• Typical power . . . 375 mW 


logic symbol^ 


pin assignments 




N PACKAGES { 

1 AO 

nrr 

Q4 

2 

A1 

12 

Q5 

3 

A2 

13 

Q6 

4 

A3 

14 

Q7 

5 

A4 

15 

G1 

6 

QO 

16 

■G2 

7 

Q1 

17 

A5 

8 

Q2 

18 

A6 

9 

Q3 

19 

A7 

10 

GND 

20 

< 

o 

o 


For chip carrier options and information, 
contact the factory. 


>- 

QC 

o 


1’ Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 


LU 
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PRODUCT GUIDE 


TBP28L42 

LOW-POWER PROGRAMMABLE 
READ-ONLY MEMORIES 

• 512X8 

• Three-state outputs 

• Typical address access time 
... 55 ns 

• Typical select time ... 25 ns 

• Typical power ... 275 mW 


loQic symbol^ pin assignments 



contact the factory. 



’’’ Pin numbers shown on logic symbols are for J and N packages only. 


nc - no internal connection. 


liJ 
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Texas Instruments 


PRODUCT GUIDE 


TBP28L45 

TBP28L46 


LOW-POWER PROGRAMMABLE 
READ-ONLY MEMORIES 

• 512X8 

• Three-state outputs 

• Typical address access time 
... 55 ns 

• Typical select time ... 25 ns 

• Typical power . . . 275 mW 


logic symbol'^ 


PROM 512X8 






A V7 

(11) 



(13) 

Q3 


(14) 

nA 

A r? 

Q5 

A r? 

QC 

AV 



pin assignments 


n: 

N PACKAGES 

1 1 ■ A7 

13 

Q3 

2 

A6 

14 

Q4 

3 

A5 

15 

Q5 

4 

A4 

16 

Q6 

5 

A3 

17 

Q7 

6 

A2 

18 

G2 

7 

A1 

19 

G3 

8 

AO 

20 

■qi 

9 

00 

21 

G4 

10 

Q1 

22 

nc 

11 

02 

23 

A8 

12 

GND 

24 

^CC 


For chip carrier options and information, 
contact the factory. 


TBP28L85A 

TBP28L86A 

LOW-POWER PROGRAMMABLE 
READ-ONLY MEMORIES 

• 1024 X8 

• Three-state outputs 

• Typical address access time 

... 65 ns 

• Typical select tirne ... 30 ns 

• Typical power . . . 275 mW 


logic symbol^ 


pin assignments 


PROM 1024 X 8 


AO- 

17) 


(6) 

Vo (5) 1 


(4) 


(3) 

1 


(1) 


(23) 


(22) 



C3 


G1- 

(20) 


1023 A V 
AV 



N PACKAGES | 

1 A7 

'u 

Q3 

2 

A6 

14 

Q4 

3 

A5 

15 

Q5 

4 

A4 

16 

Q6 

5 

A3 

17 

Q7 

6 

A2 

18 

G2 

7 

A1 

19 

G3 

8 

AO 

20 

G1 

9 

00 

21 

G4 

10 

01 

22 

A9 

11 

Q2 

23 

A8 

12 

GND 

24 

Vcc 


For chip carrier options and informatior 
contact the factory. 


TBP28L86 ('LS478) This product is no longer in production, it is replaced by T6P28L86A. 


f Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internai connection. 


UJ 
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PRODUCT GUIDE 


TBP28L166 


logic symbol^ 


LOW-POWER PROGRAMMABLE 
READ-ONLY MEMORIES 

• 2048 X 8 

• Three-state outputs 

• Typical address access time 

... 65 ns 

• Typical select time ... 30 ns 

• Typical power . . . 350 mW 


PROM 2048 X 8 



(9) 



A r7 

02 

h V7 

113) Q3 


Ql 


(15) 

M V 

QC 

M V 

AV 



pin assignments 

J, N PACKAGES 

1 A7 I 13 Q3 ' 

2 A6 14 Q4 

3 A5 15 05 

4 A4 16 06 

5 A3 17 Q7 

6 A2 18 G2 

7 A1 19 G3 

8 AO 20 G1 

9 QO 21 A10 

10 01 22 A9 

11 02 23 A8 

12 GND 24 Vcc 

For chip carrier options and information, 
contact the factory. 


^ Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 


>- 

cc 

o 

m 
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Texas Instruments 


PRODUCT GUIDE 


TBP28S42 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 512X8 

• Three-state outputs 

• Typical address access time 

... 35 ns 

• Typical select time ... 20 ns 

• Typical power . . . 500 mW 


logic symbol'^ pin assignments 



contact the factory. 



^ Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 


UJ 
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PRODUCT GUIDE 


TBP28SA42 

PROGRAMMABLE READ-ONLY 
MEMORIES 

9 512X8 

• Open-collector outputs 
9 Typical address access time 
... 35 ns 

9 Typical select time ... 20 ns 
9 Typical power . . . 500 mW 


logic symbol'^ 


AO- 
A1 . 
A2- 
A3- 
A4. 


( 1 ) 


( 2 ) 


13) 


(4) 


15) 


PROM 512 X 8 



A^ 

QO 


A<^ 

Q1 


ACk 

Q2 


0 A^ 

Q3 


f 511 A<> 

04 


A^ 

Q5 


A<i 

Q6 


A<> 

.. m Q7 



EN 




pin assignments 


j. 

N PACKAGES 

1 

AO 

11 

Q4 

2 

A1 

12 

Q5 

3 

A2 

13 

Q6 

4 

A3 

14 

Q7 

5 

A4 

15 

G 

6 

QO 

16 

A5 

7 

Q1 

17 

A6 

8 

Q2 

18 

A7 

9 

Q3 

19 

AS 

10 

GND 

20 

vcc 


For chip carrier options and information, 
contact the factory. 


TBP28S45 

TBP28S46 

programmable read-only 

MEMORIES 

9 512X8 
9 Three-State outputs 
9 Typical address access time 
. . . 35 hs 

9 Typical select time ... 20 ns 
9 Typical power ... 500 mW 


logic symbol'^ 



pin assignments 



N PACKAGES | 

1 A7 

13 

Q3 

2 

A6 

14 

Q4 

3 

A5 

1 5 

Q5 

4 

A4 

16 

Q6 

5 

A3 

17 

Q7 

6 

A2 

18 

G2 

7 

A1 

19 

G3 

8 

AO 

20 

G1 

9 

QO 

21 

G4 

10 

Q1 

22 

nc 

11 

Q2 

23 

A8 

12 

GND 

24 

vcc 


For chip carrier options and information, 
contact the factory. 


TBP28SA45 

TBP28SA46 

PROGRAMMABLE READ-ONLY 
MEMORIES 

9 512X8 

9 Open-collector outputs 
9 Typical address access time 
... 35 ns 

• Typical select time ... 20 ns 
9 Typical power . . . 500 mW 


logic symbol'^ 



(9) 


(10) 

-QO 

(11) 

no 

(13) 

Q3 

(14) 

Q4 

(15) 


(16) 


(17) 

-Q7 


pin assignments 


J 

N PACKAGES 

1 

A7 

13 

Q3 

2 

A6 

14 

Q4 

3 

A5 

15 

Q5 

4 

A4 

16 

Q6 

5 

A3 

17 

Q7 

6 

A2 

18 

G2 

7 

A1 

19 

G3 

8 

AO 

20 

G1 

9 

QO 

21 

G4 

10 

Q1 

22 

nc 

11 

Q2 

23 

A8 

12 

GND 

24 

^CC 


For chip carrier options and information, 
contact the factory. 


T Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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Texas Instruments 


PRODUCT GUIDE 


TBP28S85A 

TBP28S85A-50 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 1024 X8 

• Three-state outputs 

• Typical address access time 
... 35 ns 

• TBP28S85A-50 maximum 
address access time ... 50 ns 

• Typical select time ... 20 ns 

• T ypical power . . . 550 rtiW 


logic symbol 


PROM 1024X8 



00 

MV 

01 


Q2 


(13) 

A V7 

01 



A r? 

- 06 

AV 

07 


pin assignments 
J, N PACKAGES 

~ AT I 13 Q3 


I 12 GND| 24 Vccj 

For chip carrier options and information, 
contact the factory. 


TBP28S86 ('S478) 

TBP28S86-60 These products are no longer in production. They are replaced by TBP28S86A and TBP28S86A-50. 


TBP28S86A 

TBP28S86A-50 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 1024 X8 

e Three-state outputs 
e Typical address access time 
... 35 ns 

e TBP28S86A-50 maximum 
address access time ... 50 ns 

• Typical select time ... 20 ns 
e Typical power . . . 550 mw 


logic symbol^ 


pin assignments 


PROM 1024 X8 


AO- 

(7) 


(6) 


(5) 



(3) 

.'I 


(1) 


(23) 


(22) 


(21LtJ 

C3 

(18) 

G1- 

■(.??> 


1023 A V 
AV 




J, 

N PACKAGES ] 



1 AT 

13 

03 



2 

A6 

14 

04 

(9) 

-QO 

3 

A6 

15 

Q5 

oi 

4 

A4 

16 

06 

(11) 

—02 

5 

A3 

17 

Q7 

03 

6 

A2 

18 

G2 

(14) 

7 

A1 

19 

G3 

(15) 


8 

AO 

20 

G1 

(16) 

9 

QO 

21 

54 

06 

(17) 

10 

Q1 

22 

A9 


— UT 

11 

02 

23 

A8 



12 

GND 

Lii 

^CC 


For chip carrier options and information, 
contact the factory. 


TBP28SA86 ('S479) 

TBP28SA86-60 These products are no longer in production. They are replaced by TBP28SA86A and TBP28SA86A-50. 


^ Pin numbers shown on logic symbols are for J and N packages only, 
nc — no interna! connection. 


LU 
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PRODUCT GUIDE 


TBP28SA86A 

TBP28SA86A-50 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 1024 X 8 

• Open-collector outputs 

• Typical address access time 
... 35 ns 

• TBP28SA86A-50 maximum 
address access time ... 50 ns 

• Typical select time ... 20 ns 

• Typical power . . . 550 mW 


logic symbol'^ 


.. (8) 1 


(7) 



(6) 



(5) 



(4) 



(3) 



(2) 



(1) 


V- (23) J 


(22) 



(21) 



(19) 



(18) 


G1- 

(20) 



PROM 1024 X 8 


aQ 

aQ 

A O 
AQ 
A O 
A ^ 
A 

AQ 




1023 


EN 


(9) 


(10J 


( 11 ) 


(13) 


(14) 


(15) 


(16) 


(17) 


QO 

Q1 

Q2 

Q3 

Q4 

Q5 

Q6 

Q7 


pin assignments 


J, 

N PACKAGES | 

1 

A7 

13 

Q3 

2 

A6 

14 

Q4 

3 

AS 

15 

Q5 

4 

A4 

16 

Q6 

5 

A3 

17 

07 

6 

A2 

18 

G2 

7 

A1 

19 

G3 

8 

AO 

20 

G1 

9 

QO 

21 

54 

10 

Q1 

22 

A9 

11 

Q2 

23 

A8 

12 

GND 

24 

Vcc 


For chip carrier options and information, 
contact the factory. 


TBP28S165 

TBP28S166 

PROGRAMMABLE READONLY 
MEMORIES 

• 2048 X8 

e Three-state outputs 

• Typical select time ... 1 5 ns 


logic symbol^ 


AO- 

A1- 

A2 

A3 


( 8 ) 


(7) 


( 6 ) 


(5) 


(4) 


(3) 


( 2 ) 


( 1 ) 


(23) 


( 22 ) 


( 21 ) 


(19) 


(18) 


A4 
A5 
A6 
A7 
A8 
A9 
A10 
G3 
G2 


PROM 2048 X 8 


AV 
AV 
AV 
AV 
AV 
A V 
AV 
AV 


Sa 


ho 


2047 


EN 


(9) 


( 10 ) 


( 11 ) 


(13) 


(14) 


(15) 


(16) 


(17) 


-QO 

-Q1 

-Q2 

-Q3 

-Q4 

-Q5 

-Q6 

-Q7 


pin assignments 


J, 

N PACKAGES | 

1 

A7 

13 

Q3 

2 

A6 

14 

Q4 

3 

AS 

15 

Q5 

4 

A4 

16 

Q6 

5 

A3 

17 

Q7 

6 

A2 

18 

G2 

7 

A1 

19 

G3 

8 

AO 

20 

G1 

9 

QO 

21 

A10 

10 

Q1 

22 

A9 

11 

Q2 

23 

A8 

12 

GND 

24 

vcc 


For chip carrier options and information, 
contact the factory. 


TYPE 

PACKAGE 

ROW SPACING 

TYPICAL 

ADDRESS 

ACCESS 

TIME 

GUARANTEED 

MAXIMUM 

ACCESS 

TIME 

TYPICAL 

POWER 

DISSIPATION 

TBP28S165 

7.62 mm (0.300 in.) 

25 ns 


550 mW 

TBP28S166 

15,24 mm (0.600 in.) 

35 ns 


650 mW 


1 Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 



TBP28S2708 ('S2708 

^ This product is no longer in production, it is replaced by TBP28S2708A. 


TBP28S2708A 


logic symbol^ 


pin assignments 


PROGRAMMABLE READ-ONLY 
MEMORIES 

• 1024X8 

• Three-state outputs 

• Typical select time ... 20 ns 

• Typical address access time 
... 35 ns 

• Typical power dissipation . . . 550 mW 



nr 

N PACKAGES 

1 A7 

13 

Q3 

2 

A6 

14 

Q4 

3 

A5 

15 

Q5 

4 

A4 

16 

06 

5 

A3 

17 

Q7 

6 

A2 

18 

nc 

7 

A1 

19 

nc 

8 

AO 

20 


9 

QO 

21 

nc 

10 

Q1 

22 

A9 

1 1 

Q2 


A8 

12 

GND 

- 

Vcc 


For chip carrier opions and information, 
contact the factory. 


TIM8228 is the same as SN74S428 


TIM8238 is the same as SN74S438 


TIM9905 is the same as SN74LS251 


TIM9906 is the same as SN74LS259 


TIM9907 is the same as SN74148 


TIM9908 


is the same as SN74LS348 


^ Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 


Copyright © 1983 by Texas Instrunnents Incorporated. 


Tfxas 

Instruments 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 


4248 


© IC MASTER 1984 










VT2332/33 

4096 X 8 STATIC READ ONLY MEMORY 


FEATURES 

• 4096 X 8-bit organization 

• Single -i- 5 V supply 

• Access Time — 250 ns (max) 

• Totally static operation 

• Completely TTL compatible 

• VT2332 pin compatible with 2532 

• VT2333 pin compatible with 2732 

• 3-State Outputs for wired-OR 
expansion 

• Two programmable Chip Selects 

• 2708/2716/2532/2732 EPROMs 
accepted as program data inputs 


DESCRIPTION 

The VT2332/3 high-performance 
Read Only Memory is organized 
4096 words by eight bits with access 
times of less than 250 ns. This ROM is 
designed to be compatible with all 
microprocessor and similar applica- 
tions where high performance, large 
bit staoge and simple interfacing 
are important design considerations. 
This device offers TTL input and 
output levels with a minimum of 0.4 V 
noise immunity in conjunction with a 
-I- 5 V power supply. 

The VT2332/3 operates totally 
asynchronously. No clock input is 
required. The two programmable 


Chip Selects allow up to four 32K 
ROMs to be wired-OR without 
external decoding. Both devices 
offer 3-state output buffers for 
memory expansion. 

Designed to replace either the 2732 
or 2532 32K EPROMs, the VT2332/3 
can eliminate the need to redesign 
printed circuit boards for volume 
mask programmed ROMs after 
prototyping with EPROMs. 


PIN CONFIGURATIONS BLOCK DIAGRAM 
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VT2364 

8192 X 8 STATIC READ ONLY MEMORY 


FEATURES 

• 2732 EPROM pin compatible 

• 8192 X 8-bit organization 

• Single -f- 5 V supply 

• Access time — 250 ns max 

• Totally static operation 

• Completely TTL compatible 

• Operating Power: 45 mA (max) 

• 24-Pin JEDEC approved pin-out 

• Programmable Chip Select 

• 3-state outputs for wired-OR 
expansion 

• EPROMS accepted as program 
data input 


DESCRIPTION 

The VT2364 high-performance Read 
Only Memory is organized as 8,192 
words by eight bits with an access 
time of 250 ns. The ROM is designed 
to be compatible with all micro- 
processors and similar applications 
where high-performance large-bit 
storage and simple interfacing are 
important design considerations. It 
conforms to the JEDEC approved 
pinouts for 24-pin 64K ROMs. 



The VT2364 offers very simple 
operation with no power down. The 
programmable Chip Select allows 
two 64K ROMs to be Wired-OR 
without external decoding. It is pin 
compatible with the 2732 EPROM 
thus eliminating the need to redesign 
printed circuit boards for volume 
mask programmed ROMs after 
prototyping with EPROMS. 


PIN CONFIGURATIONS BLOCK DIAGRAM 


VT2364 


ArC 1 

AeC 2 
AsC 3 
A 4 C 4 
A 3 C 5 
A 2 C 6 
AiC 7 
AoC 8 
OoC 9 
Oi C 10 

O 2 C 11 
GNOC 12 


24 □ Vcc 
23 □ Ag 
22 U Ag 
21 □ Ai2 
20 J CS/CS 
19 D A 10 
18 3 All 
17 DO 7 
16 Doe 

15 DOs 
14 IO 4 
13 DO 3 



4250 



•CHIP SELECT (CS) IS PROGRAMMABLE ACTIVE LOW OR ACTIVE HIGH. 
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VT 2365/66 

8,192 X 8 STATIC READ ONLY MEMORY 


FEATURES 

• 2764/2564 EPROM pin compatible 

• 8,192 X 8- bit organization 

• Single +5 V supply 

• Access time— 200 ns (max] 

• Totally static operation 

• Completely TTL compatible 

• Power 

Operating: 45 mA (max] 
Standby: 10 mA (max] 

• 28-Pin JEDEC approved pinout 

• Automatic power down (CE] 

• Output Enable function (OE] 

• Programmable Chip Select 

• 3 -state outputs for wired -OR 
expansion 

• EPROMs accepted as program 
data input 


DESCRIPTION 

The VT2365/66 high-performance 
Read Only Memory is organized 8,192 
words by eight bits with an access 
time of 200 ns. The ROM is designed 
to be compatible with all micro- 
processors and similar applications 
where high-performance large -bit 
storage and simple interfacing are 
important design considerations. 

It conforms to the JEDEC approved 
pinout for 28-pin 64K ROMs. 

The VT2365/66 offers an automatic 
power down feature with power down 
controlled by the Chip Enable. (CE] 
input. When CE goes HIGH, the device 
will automatically power down and 
remain in a low- power standby 
mode as long as CE remains HIGH, 



This unique feature provides system 
level power savings of as much 
as 90%. The programmable Chip 
Selects allow up to four 64K ROMs to 
be wired-OR without external decod- 
ing. An additional feature of the^ 
VT2365 is the Output Enable (OE] 
function which eliminates bus con- 
tention in multiple-bus microproces- 
sor systems. 

The \/T2365 is pin compatible with the 
2764 EPROM and the VT2366 is pin 
compatible with the 2564 EPROM, 
thus eliminating the need to redesign 
printed circuit boards for volume 
mask programmable ROMs after 
prototyping with EPROMs. 


PIN CONFIGURATIONS 

VT2365 



VT2366 



BLOCK DIAGRAM 
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•CHIP SELECT (CS) IS PROGRAMMABLE ACTIVE LOW OR ACTIVE HIGH. 
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VT23128/29 

16,384 X 8 STATIC READ ONLY MEMORY 



FEATURES 

• 16,384 X 8-bit organization 

• Single + 5 V supply 

• Access time 170 ns max 

• Totally static operation 

• Completely TIL compatible 

• Operating power 45 mA max 

• Standby power 10 mA max 

• Automatic power down (CE) 

• Output enable function 

• Programmable Chip Select 

• 3-state outputs for wired-OR 
expansion 

• 28-pin JEDEC approved pinouts 

• VT23128 pin compatible with the 
2764 EPROM 

• VT23129 pin compatible with the 
2564 EPROM 

• EPROMs accepted as program 
data input 


DESCRIPTION 

The VT23128/29 high-performance 
Read Only Memory is organized 
16,384 words by eight bits with an 
access time of 170 ns. It is designed 
to be compatible with all micro- 
processors and similar applications 
where high-performance large-bit 
storage and simple interfacing are 
important design considerations. 

The VT23128/29 offers automatic 

power down with power down 

controlled by the Chip Enable (CE) 
input. When CE goes HIGH, the 
device will automatically power 
down and remain in a low-power 
standby mode as long as CE remains 
HIGH. This unique feature provides 
system ievel power savings of as 
much as 90%. The yT23128 also has 
an Output Enable (OE) function to 
eliminate bus contention in multiple- 
bus microprocessor systems. The 


programmable Chip Seiect allows 
up to eight 128K ROMs to be wired- 
OR without external decoding. 

The VT23128 is pin compatible with 
the 2764 EPROM and the VT23129 is 
pin compatible with the 2564 
EPROM, thus eliminating the need to 
redesign printed circuit boards for 
volume mask programmable ROMs 
after prototyping with EPROMS. 


PIN CONFIGURATION 


VT23i28 



VT23129 
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•CHIP SELECT (CS) IS PROGRAMMABLE ACTIVE LOW, ACTIVE HIGH, OR DONT CARE 
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VT23256/57 preliminary 

32,768 X 8 STATIC READ ONLY MEMORY 

DESCRIPTION 


FEATURES 

• 32,768 X 8-bit organization 

• Single 5 V supply 

• Access time 200 ns max 

• Totally static operation 

• Completely TTL compatible 

• Operating power 60 mA max 

• Standby power 10 mA max 

• Automatic power down (CE) 

• Output Enable function (OE] 

• Programmable Chip Select 

• 3-state outputs for wired-OR 
expansion 

• 28-pin JEDEC approved pinouts 

• VT23256 pin compatible with the 
2764 EPROM 

• \/T23257 pin compatible with the 
2564 EPROM 

• EPROMs accepted as program 
data input 


The VT23256/57 high-performance 
Read Only Memory is organized 
words by eight bits with an access 
time of 200 ns. It is designed to be 
compatible with all microprocessors 
and similar applications where high- 
performance large-bit storage and 
simple interfacing are important 
design considerations. 

The VT23256/57 offers automatic 

power down with power down 

controlled by the Chip Enable (CE) 
input. When CE goes HIGH, the 
device will automatically power 
down and remain in a low power 
starKtby mode as long as CE remains 
HIGH. This unigue feature provides 
system level power savings of as 
much as 90%. The VT23256/57 also 
has an Output Enable (OE) function 
to eliminate bus contention in 



multiple-bus microprocessor systems. 
The programmable Chip Select 
allows up to four 256K ROMs to be 
wired-OR without external decoding. 

The VT23256 is pin compatible with 
the 2764 EPROM and the VT23257 
is pin compatible with the 2564 
EPROM, thus eliminating the need to 
redesign printed circuit boards for 
volume mask programmable ROMs 
after prototyping with EPROMS. 


PIN CONFIGURATION 


VT23256 
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•CHIP SELECT (CS) IS PROGRAMMABLE ACTIVE LOW OR ACTIVE HIGH. 
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VU500A 

DYNAMIC RAM CONTROLLER 


FEATURES 

• Controls operation of 8K/16K/ 
32K/64K dynamic RAMs 

• Creates static RAM 
appearance 

• One package contains address 
multiplexer, refresh control and 
timing control 

• Directly addresses and drives 
up to 256K bytes of memory 
without external drivers 

• Operates from microprocessor 
clock 

— No crystals, delay lines, or RC 
networks 

— Eliminates arbitration delays 

• Refresh may be internally or 
externally initiated 

• Versatile 

— Strap-selected refresh rate 
— Synchronous, predictable 
refresh 

— Selection of distributed, 
transparent. arKi cycle-steaf 
refresh modes 

— Interfaces easily to popular 
microprocessors 


• Strap-selected wait state 
generation for microprocessor/ 
memory speed matching 

• Ability to synchronize or 
interleave controller with the 
microprocessor system 
(including multiple controllers) 

• Three-state outputs allow 
multiport memory configuration 

• Performance ranges of 150 ns/ 
200 ns/250 ns 

• Compatible with! I TMS4500A 

DESCRIPTION 

The VL4500A is a monolithic DRAM 
system controller designed to 
provide address multiplexing, 
timing, control and refresh/access 
arbitration functions to simplify the 
interface of dynamic R/Wls to 
microprocessor systems. 



The controller contains a 16-bit 
multiplexer that generates the 
address lines for the memory 
device from the 16 system address 
bits and provides the strobe 
signals required by the memory to 
decode the address. An 8-bit 
refresh counter generates the 256- 
row addresses required to refresh, 

A refresh timer is provided that 
generates the necessary timing to 
refresh the dynamic memories 
and assure data retention. 

The VL4500A also contains 
refresh/access arbitration circuitry 
to resolve conflicts between 
memory access requests and 
memory refresh cycles. The 
VL4500A is offered in a 40-pin, 600- 
mil dual In-line plastic package 
and is guaranteed for operation 
from 0°C to 70°C. 


PIN CONFIGURATION 


(Top View) 
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RDYC 2 
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CA2[I 18 
MA2E 19 
GNDC 20 


□ Vcc 
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ABSOLUTE MAXIMUM RATINGS 

Operating Ambient 
Temperature 

Range 0®Cto70°C 

Storage Temperature 

Range -65° C to 1 50° C 

Supply Voltage 

Range. Vcc^^ -1.5to7V 

Input Voltage Range 

(any input )n ) -1 .5 to 7 V 

Continuous Power 

Dissipation 1.2 W 


Stresses above those listed under 
"Absolute Maximum Ratings" may 
cause permanent damage to the 
device. These are stress ratings only. 
Functional operation of this device 
at these or any other conditions 
above those indicated on the 


operational sections of this 
specification is not implied and 
exposure to absolute maximum 
rating conditions for extended 
periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS; TA = 0°cto+70°c 


Symbol 

Parameter 

Min 

Nom 

Max 

IIm» 

Wl III 

Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

V 

V|H (except REFREQ) 

High-Level Input Voltage 

2.0 


6.0 

V 

Vih(REFREQ) 

High-Level Input Voltage 

2.4 


6.0 

V 

V|L (except REFREQ) 

Low-Level Input Voltage 

-1.0(2) 


0.8 

V 

V|L (REFREQ) 

Low-Level Input Voltage 

' -1.0(2) 


1.2 

V 


DC CHARACTERISTICS: iA = o°Cto+70'’C,Vcc = 5V±io% 


Symbol 

Parameter 

Test Conditions 

Min 

Typ(3) 

Max 

Unit 


High-Level 

MA0-MA7. RDY 

loH = -1 mA 

Vcc = 4.5 V 

2.4 




Vqh 

Output Voltage 

i 

RASO, i^l, CAS. 

mm 



V 



REFREQ 

Iqh - 1CK) fiA 

Vcc = 4.5 V 

2.4 




Vql 

Low-Level Output Voltage 

loL = 4mA 

Vcc = 4.5 V 



0.4 

V 

l|H 

High-Level 

REFREQ 

V| = 5.5V 



100 

mA 

Input Current 

All others 



10 

l|L 

Low-Level 

REFREQ 

II 

o 

< 



-1.25 

mA 

Input Current 

All others 



-10 

mA 

bz 

Off-State Output Current 

Vo = 0 to 4.5 V 

Vcc = 6.5 V 



±50 

mA 

be 

Operating Supply Current 

Ta = 0®C 

Vcc = 5.5 V 


100 

140 

mA 

C| 

Input Capacitance 

II 

o 

< 

f = 1 MHz 


5 


PF 

Co 

Output Capacitance 

> 

o 

II 

>° 

f = 1 MHz 


6 


PF 


Notes: 

1 . Voltage values are with respect to the ground terminal. 

2. The algebraic convention, where the more negative limit is designated as minimum, is used in this data sheet for logic 
voltage levels only. 

3. All typical values are at Wqq = 5 V. T^ = 25® C except where otherwise noted. 
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VLSI Technology 


i VU500A 


AC CHARACTERISTICS: Ta = o°c to +70°c, Vcc = 5 v ± io% 


Symbol 

1 

Parameter 

VL4500A-15PC 

VL4500A-20PC 

VL4500A-25PC 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

tc(C) 

CLK Cycle Time 

100 


100 


140 


ns 

tw(CH) 

CLK High Pulse Width 

20 


20 


20 


^W(CL) 

CLK Low Pulse Width 

35 


35 


35 


tt 

Transition Time, 7^1 Inputs 


50 


50 


50 

^AEL-CL 

Time Delay, ALE Low to 

CLK Starting Low('l} 

10 


10 


15 


tCL-AEL 

Time Delay, CLK Low to 

ALE Starting Lowf'i) 

10 


10 


15 


^CL-AEH 

Time Delay, CLK Low to 

ALE Starting High(2) 

15 


20 


20 


W(AEH) 

Pulse Width ALE High 

50 


60 


60 


W-AEL 

Time Delay, Address, REN1, 

CS Valid to ALE Low 

5 


10 


15 


tAEL-AX 

Time Delay. ALE Low to 

Address Not Valid 

10 


10 


10 


Uel-acl 

Time Delay, ALE Low to 

ACX Low(3- 4. 5. 6) 

th(RA) + 30 


th(RA) + 40 


th(RA) + 30 

■ 

^■ach-cl 

Time Delay, ACX High to 

CLK Low(3, 7) 

20 


20 

■ 

20 

i. 

UCL-CH 

Time Delay, ACX Low to 

CLK Starting High (to 
remove RDY) 

30 


30 


30 


^RQL-CL 

Time Delay, REFREQ Low 
to CLK Starting Low(8) 

20 


20 


20 


Wrql) 

Pulse Width, REFREQ Low 

20 


20 


20 



Notes: 

1 Coincidence of the trailing edge of CLK and the trailing edge of ALE should be avoi ded , as the refresh/access occurs 
on the trailing CLK edge. A trailing edge of CLK should occur during the interval from ACX high to ALE low. 

2. If ALE rises before ACX and a refresh request is present, the falling edge of CLK after tcL-AEH will output the refresh 
address to IV1A0-MA7 and initiate a refresh cycle. 

3. These specifications relate to system timing and do not directly reflect device performance. 

4. On the access grant cycle following refresh, the occurrence of CaS low depends on the relative occurrence of ALE low 
to AC X low . If ACX occurs prior to or coinciden t with ALE then CA$ is timed from the CLK high transition that causes RAS 
low. If ACX occurs 20 ns or more after ALE then CAS is timed from the CLK low transition following the CLK high transition 
causing RAS low. 

5. For maximum speed access (internal delays on both access and access grant cycles), ACX should occur prior to or 
coincident with ALE. 

6. th(RA) is the dynamic memory row address hold time. ACX should follow ALE by tAEi-CEL systems where the required 
th(RA) is greater than tpEL-MAX minimum. 

7. Minimum of 20 ns is specified to ensure arbitration will occur on falling CLK edge. tACH-ci Qiso affects prec harge time 
such that the minimum tACH-ci should be equal or greater than: twr(RH)-tw(CL) + ns (for cycle where ACX high occurs 
prior to ALE high) where tv»/(RH) is the DRAM precharge time. 

8. This parameter is necessary only if refresh arbitration is to occur on this low-going CLK edge (in systenns where refresh is 
synchronized to external events). 
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VUSOOA 

READY (RDY) SIGNAL TIMING (WAIT STATE OPERATION, TWST = 1) 



^ \ 

. /' 


\ 

\ tcL-ACL 

r ^ 



tCH-RYH — ► 



, s 

\ 




RDY starling high is timed from CLK high (tcH-RYh) ^or the condition ACX going low while GLK tow. 


PACKAGE DIAGRAM 


ORDERING INFORMATION 
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co 
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40-LEAD PLASTIC DUAL IN-LINE 
(P- DIP) PACKAGE 



VL4500A-15PC 

(TMS4500AN-15) 

150 ns 

Plastic, 

commercial, 

0-70°C 

VL4500A-20PC 

200 ns 

Plastic, 

(TMS4600AN-20) 


commercial. 

0-70°C 

VL4500A-26PC 

250 ns 

Plastic, 

(TMS4500AN-25) 


commercial. 

0-70°C 


>■ 

cc 

o 


The information contained in this document has 
been carefully checked and is believed to be reli- 
able, however, VTl shall not be responsible for any 
loss or damage of whatever nature resulting from 
the use of, or reliance upon, the information con- 
tained in this document. VTl makes no guarantee 
or warranty concerning the accuracy of such 


information, and this document does not in any 
way extend VTl's warranty on any product 
beyond that set forth in VTl's standard terms and 
conditions of sale. VTl does not guarantee that 
the use of any information contained herein will 
not infringe upon the patent or other rights of 
third parties, and rra patent or other license is 


implied hereby. VTl reserves the right to make 
changes in the product without notification 
which would render the information contained in 
this document obsolete or inaccurate. Please 
contact vn for the latest information concerning 
this product. © 1983 VLSI Technology, Inc. Printed 
in USA 
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azine 


Integrated Circuits 

The magazine for 
engineering design strategist 


Ma^ 

or the 


Integrated Circuits Magazine 
Circulation Department 
645 Stewart Ave. 

Garden City, NY 11530 
(516) 222-2500 
TWX: 510-222-1673 


Integrated Circuits Magazine is the 
only publication written for senior 
design engineers and engineering 
managers who specialize in the 
specifying and use of ICs and related 
components in the design of instru- 
ments, equipment and systems. 

It is unique in that it concen- 
trates on reporting /rom the view- 
point of the user. 

Each issue of Integrated Cir- 
cuits Magazine includes staff-writ- 
ten interviews with leading 
designers at major IC customers, as 
well as articles written by IC users 
themselves. 

Regular features include: IC 
User Feedback Reports, Semicustom 
Design Techniques, IC Design Prob- 
lems and Solutions. What’s New in 
ICs, and much more. 

To receive Integrated Circuits 
Magazine absolutely FREEf simply 
give us your authorization right 
now! Just fill out, sign, date and 
return the subscription card located 
inside the back cover of Volume I. 

Card missing? Additional sub- 
scription cards available from pub- 
lisher upon request. 

Integrated Circuits Magazine is 
designed for YOU. 


^Designers who must keep pace 
with contemporary engineering 
design techniques, practices and 
trends, and how they affect the 
selection and application of inte- 
grated circuits, microcomputers, 
boards, and systems. 

■^Integrated Circuits Magazine is made 
available on a complimentary basis to 
those qualified recipients -vnthin the 
United States only. 

Canadian and Foreign Subscriptions 
are available, prepaid by check or 
money order payable in United States 
currency, at the following rates : 

$35.00 per year Canadian/ Foreign; 
$55.00 per year Foreign via Air Mail; 
$18.00 per year non-qualified Domestic 
United States. 


Western Digital 


i^esterhi digital 

CORPORA T / O N 


NEW PRODUCT BULLETIN 


Error Detection and Correction Unit 

WD8206 


FEATURES 

• DETECTS AND CORRECTS ALL SINGLE BIT • SUPPORTS READS WITH AND WITHOUT 

ERRORS CORRECTION, WRITES, PARTIAL (BYTE) 

. DETECTS ALL DOUBLE BIT AND MOST WRITES, AND READ-MODI FY-WRITES 

MULTIPLE BIT ERRORS • NMOS TECHNOLOGY FOR LOW POWER 

• 52 NS MAXIMUM FOR DETECTION; 67 NS • COMPATIBLE WITH INTEL 8206 DEVICE 

MAXIMUM FOR CORRECTION (16 BIT SYSTEM) , gg p|fg l^adlesS JEDEC PACKAGE 

• EXPANDABLE TO HANDLE 80 BIT MEMORIES . cjimp i p qi ippi y 

• SYNDROME OUTPUTS FOR ERROR LOGGING 

• SEPARATE INPUT AND OUTPUT BUSSES — NO 
TIMING STROBES REQUIRED 

DESCRIPTION 

The NMOS 8206 Error Detection and Correction Unit is a high-speed device that provides error detection and 
correction for memory systems (static and dynamic) requiring high reliability and performance. Each WD8206 
handles 8 or 16 data bits and up to 8 check bits. WD8206’s can be cascaded to provide correction and detection 
for up to 80 bits of data. Other WD8206 features include the ability to handle byte writes, memory initialization, 
and error logging. 
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PROPOSED APPLICATIONS 

The WD8206 interface to a typical 32 bit memory system Is illustrated below. For larger systems, the partial 
parity bits from slaves two to four must be XOR’ed externally, which calls for one level of XOR gating for three 
WD8206’s and two levels for four or five WD8206’s. 
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Western Digital 


WESTERm DIGITAL 

CORPORA T / O N 


HEVi PRODUCT BULLETIN 


Advanced Dynamic RAM Controller 

WD8207 


FEATURES 


• PROVIDES ALL SIGNALS NECESSARY TO 
CONTROL 16K, 64K AND 256K DYNAMIC RAMS 

• DIRECTLY ADDRESSES AND DRIVES UP TO 2 
MEGABYTES WITHOUT EXTERNAL DRIVERS 

• SUPPORTS SINGLE AND DUAL-PORT 
CONFIGURATIONS 

• AUTOMATIC RAM INITIALIZATION IN ALL 
MODES 

• FIVE PROGRAMMABLE REFRESH MODES 

• TRANSPARENT MEMORY SCRUBBING IN ECC 
MODE 

DESCRIPTION 


• DATA TRANSFER ACKNOWLEDGE SIGNALS 
FOR EACH PORT 

• PROVIDES SIGNALS TO DIRECTLY CONTROL 
THE WD8206 ERROR DETECTION AND 
CORRECTION UNIT 

• SUPPORTS SYNCHRONOUS OR 
ASYNCHRONOUS OPERATION ON EITHER 
PORT 

• SINGLE -hSV SUPPLY 


The WD8207 is a 68-pin leadless JEDEC type A hermetic chip carrier. The WD8207 Advanced Dynamic RAM 
Controller (ADRC) is a high-performance, systems-oriented, Dynamic RAM controller that is designed to easily 
interface 16K, 64K and 256K Dynamic RAMs microprocessor Systems. A dual-port interface allows two different 
busses to independently access memory. When configured with a WD8206 Error Detection and Con-ection Unit 
the WD8207 supplies the necessary logic for designing large error-corrected memory arrays. This combination 
provides automatic memory initialization and transparent memory error scrubbing. 
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PROPOSED APPLICATIONS 

The ADRC supports several microprocessor interface options including synchronous and asynchronous 
connection. 



SIMPLIFIED SYSTEM DIAGRAM 
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IC MASTER 

ffiLCX^OM VCXJR 
BOOKSHELF 

If you use IC MASTER frequently, you can obtain your own copy by ordering 
now. Use the order cards contained in this publication, or order by 
telephone as described below. 

IC MASTER Is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that are 
closest to his specific needs. It is the surest way to find the optimum 
device to answer an engineering design requirement. By ordering now, you 
won’t have to borrow or search for IC MASTER the next time you need it. 

Typical Use of IC MASTER 

Can an engineer find out who makes a 64K dynamic RAM with an access 
time of 120 nanoseconds or faster in less than 30 seconds? 

He can if he turns to the Memory section of IC MASTER and looks for the 
64K organization (words and bits per word) that he needs. 

Because each device is listed in order of access time, he can easily 
determine the devices that satisfy his speed requirements. 

In the United States only: 

You can order IC MASTER simply by charging it to your VISA or Master 
Card credit card. To place your order, call now: (516) 222-2500. 

Ask for Extension 314. 

CKreR TOUR CCPY 
NOW 
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X2444 256 Bit Serial 

X2444I Nonvolatile Static RAM 


16x16 Bit Serial NOVRAM* 


• Ideal for use with Single Chip Microcomputers 

• Static Timing 1 MHz Operation 

• Minimum I/O Interface 

• Serial Port Compatible (COPS™, 8051) 

• Minimum Support Circuits 

• Software and Hardware Control of Nonvolatile 
Functions 

• Maximum Store Protection 

• TTL Compatible 

9 16x16 Organization 

• X2444 Emulator Available— *X2444E 


• Reliable N-Channei Floating Gate Technology 

• Single 5V Supply 

• Low Power Dissipation 

• Active Current 15mA Typ. 

• Store Current 8mA Typ. 

• Standby Current 6mA Typ. 

• Sleep Current 5mA Typ. 

• 8-Pin Mini-Dip 

• Low Cost 

• Compact 


The X2444 is a 256-bit Xicor NOVRAM memory fabricated in Xicor’s proven NMOS technology. The 
device is organized as 16 words of 16 bits each. Serial access allows the use of a cost-effective 8-pin 
package, making the X2444 ideal for cost sensitive and compact design applications. Each bit of the 
static RAM is overiayed with a bit of nonvolatile electrically erasable PROM (E^PROM). Data can be 
transferred back and forth between the two memori es either by i nstructio ns sent from the processor 
over the serial interface, or by toggling the external STORE and RECALL Inputs. Nonvolatile data Is 
retained in the E^PROM, while independent data can be accessed and updated in the RAM. 

High voltage pulses and supplies are not required. A single 5V supply Is the only power source need- 
ed, and all signals are TTL compatible. 

The X2444 offers many modes of operation in order to minimize the power consumption of the chip. 
The chip is placed in the STANDBY mode whenever it is deselected, and is placed In the SLEEP mode 
whenever the sleep instruction is executed. The chip will automatically return active from STANDBY 
when selected by CE, and will exit the SLEEP mode wh en the next RECALL operation is performed, 
either by the RCL instruction or by taking the RECALL input low. 


PIN CONFIGURATION 
8-PIN DIP .300" 


ceH 

1 

8 

SK ^ 

2 

7 

X2444 

“C 

3 

6 

doQ 

4 

5 


STORE 

RECALL 


PIN NAMES 


CE 

CHIP ENABLE 

SK 

SERIALCLOCK 

Dl 

SERIAL DATA IN 

DO 

SERIAL DATA OUT 

RECALL 

RECALL 

STORE 

STORE 

'^cc 

+ 5V 

Yss 

GROUND 


FUNCTIONAL DIAGRAM X2444 (16x16) 


CE(1) 

Oi(3) 

SK(2) 



R£CALL(6) 

Sf6%(7) 


‘NOVRAM is Xicor’s nonvolatile static ©Xicor, 1983 Patents Pending 

random access memory device. Characteristics Subject to Change 

COPS™ is a trademark of Without Notice 

National Semiconductor. Inc. June 1983, Stock No. 200-019 


XICOR, Inc., 851 BuckeyeCourt, Milpitas, California95035 (408)946-6920 TWX91 0-379-0033 
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* 

Xicor NOVRAM Memories 

Nonvolatile Static RAMS 

SV-Programmable X2212 256 x 4 Bit Nonvolatile Static RAM 

10% Power Supply Margin X2210 64 x 4 Bit Nonvolatile Static RAM 

Vcc = 5V ± 10% X2201A 1024 x 1 Bit Nonvolatile Static RAM 

♦ NONVOLATILE STATIC RAM: The X2201A, X2210, and X2212 are organized as conventional 
static RAMs overlaid bit-for-bit with a nonvolatile Electrically Erasable PROM (E'PROM). Nonvolatile 
data can be stored in the ETROM and at the same time independent data can be accessed in the RAM 
memory. At any time, data can be transferred back-and-forth between the RAM and ETROM by simple 
store and array recall signals. 

♦ 5V ONLY: High-voltage pulses or supplies are never required. A single 5V supply is the only power source 
ever required for any function. 

♦ EASE-OF-USE: Unprecedented simplicity, all inputs and outputs are directly TTL compatible. Fully static 
timing. Three-state output. 18-pin package. 

♦ PERFORMANCE: RAM cycle time is less than 300ns. During the lifetime of the device, data can be 
recalled from the ETROM an unlimited number of times. 

♦ POWER-FAILURE PROTECTION: One simple TTL signal saves the entire RAM database. A snap- 
shot nonvolatile copy of all RAM data is internally stored safely without power and can be recalled to the 
RAM when power returns. No battery backup required. 

♦ ORGANIZED FOR MICROCOMPUTER SYSTEMS: The common data input and output is orga- 
nized four bits wide on the X2210 and X2212. The X2201A is organized conveniently by one for larger 
memory applications. 

♦ Xicoris products are fabricated with reliable n-channel floating gate MOS technology. For systems where 
RAM nonvolatility or in-the'circuit ROM changes by TTL signals are important, the Xicor X2201A, 
X2210, or X2212 is the ideal choice. 
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XICOR ORDERING INFORMATION 


Device 

Type 

Pail# 

Organizotkin 

Package 

Temp. 

Range 

Processing 

NOVRAM 

X2444P 

16x16* 

Plastic 

Cr to + 70°C 

Standard 


X2444PI 

16x16* 

Plastic 

-ACP to + 85°C 

Standard 


X2443P 

16x16* 

Plastic 

OP to + 70°C 

Standard 


X2443PI 

16x16* 

Plastic 

-40° to + 85°C 

Standard 


X2210D 

64x4 

Cerdip 

0° to + 70PC 

Standard 


X2210DI 

64x4 

Cerdip 

-40p to + 85°C 

Standard 


X2210DM 

64x4 

Cerdip 

-55° to + 125°C 

Standard 


X2210DMB 

64x4 

Cerdip 

-55° to + 125°C 

8838 


X2212D 

S!56x4 

Cerdip 

0° to + 70PC 

Standard 


X2212DI 

2!56x4 

Cerdip 

-40Pto+ 85°C 

Standard 


X2212DM 

256x4 

Cerdip 

-55° to + 125°C 

Standard 


X2212DMB 

256x4 

Cerdip 

-55° to + 125°C 

8838 

E'PROM 

X2804AD 

512x8 

Cerdip 

0Pto+ 70PC 

’ Serial Intertoce 

Standard 


X2804AD-35 

512x8 

Cerdip 

OP to + 70PC 

Standard 


X2804AD-45 

512x8 

Cerdip 

OP to + 70PC 

Standard 


X2804ADI-35 

512x8 

Cerdip 

-40P to + 85°C 

Standard 


X2804ADI-45 

512x8 

Cerdip 

-40P to + 85°C 

Standard 


X2804ADM-35 

512x8 

Cerdip 

-55P to + 125°C 

Standard 


X2804ADM-45 

512x8 

Cerdip 

^55°t0+ 125°C 

Standard 


X2804ADMB-35 

512x8 

Cerdip 

-55° to + 125°C 

8838 


X2804ADMB-45 

512x8 

Cerdip 

-55° to + 125°C 

8838 


X2816AD 

2Kx8 

Cerdip 

OP to + 70PC 

Standard 


X2816AD-35 

2Kx8 

Cerdip 

0° to + 70°C 

Standard 


X2816AD-45 

2Kx8 

Cerdip 

OP to + 70°C 

Standard 


X28I6ADI-35 

2Kx8 

Cerdip 

-40P to + 85°C 

Standard 


X2816ADi-45 

2Kx6 

Cerdip 

-40P to + 85°C 

Standard 


X2816ADM-35 

2Kx8 

Cerdip 

-55° to + 125°C 

Standard 


X28I6ADM-45 

2Kx8 

Cerdip 

-55° to + 125°C 

Standard 


X2816ADMB-35 

2Kx8 

Cerdip 

-55° to + 125°C 

8838 


X2816ADMB-45 

2Kx8 

Cerdip 

-55° to + 125°C 

8838 


X2816AE 

2Kx8 

LCC 

OP to + 70PC 

Standard 


X2816AE-35 

2Kx8 

LCC 

0PtO+ 70PC 

Stondard 


X2816AE-45 

2Kx8 

LCC 

0°to+ 70PC 

Standard 


X2816AEI-35 

2Kx8 

LCC 

-40P to + 85°C 

Standard 


X2816AEI-45 

2Kx8 

LCC 

-40° to + 85°C 

Standard 


X2816AEM-35 

2Kx8 

LCC 

-55° to + 125°C 

Standard 


)(2816AEM-45 

2Kx8 

LCC 

-55° to + 125°C 

Standard 


X2816AEMB-35 

2Kx8 

LCC 

-55° to + 125°C 

8838 


X2816AEMB-45 

2Kx8 

LCC 

-55° to + 125°C 

8838 


X2864AD 

l3Kx8 

Cerdip 

0° to + 70°C 

Standard 


X2864AD-35 

8Kx8 

Cerdip 

0° to + 70°C 

Standard 


X2864AD-45 

8Kx8 

Cerdip 

0° to + 70°C 

Standard 


MEMORY 


Xicor 


Access 

Time 


PIN CONFIGURATIONS 


N/A 

N/A 

N/A 

N/A 

300ns 

300ns 

300ns 

300ns 

300ns 

300ns 

300ns 

300ns 


NOVRAM 


ncQ 1 

A.C J 
.,(14 
.,(15 
4.C > 

CSC' 

fc.C • 
5T3Af Q 9 


□ vtc 
^NC 

□ -/Os 

Z]''0' 

□WI 


»,C) 

*-[1 

A.C 

*,c 

*,c 

A.C 

CSC 

V..C 

STSSfC 


□ vi. 

□*. 

□ *. 

□ l / O . 

□ l / O , 
Cl/O. 

□ l/O, 

□ WE 



300ns 

350ns 

450ns 

350ns 

450ns 

350ns 

450ns 

350ns 

450ns 

300ns 

350ns 

450ns 

350ns 

450ns 

350ns 

450ns 

3SOns 

450ns 

300ns 

350ns 

450ns 

350ns 

450ns 

350ns 

450ns 

350ns 

450ns 

300ns 

3S0ns 

450ns 


E'PROM 














EMORY 


PRELIMINARY DATA SHEET 

Characteristics Subject to Change 
Without Notice. 


Xwr 


X2816A 2K X 8 Bit Electrically Erasable PROM 
X2804A 512 x 8 Bit Electrically Erasable PROM 


5 Volt Programmable BPROMs 


• Simple Byte Write Operation 

• No High Voltages Necessary 

• Single TTL level Signal Modifies Data 

• Internally Latched Addresses and Data 

• Automatic Write Timeout 

• Noise Protected WE Pin 

• Conforms to JEDEC Byte-wide Standard 

• Reliable N-Channel Floating Gate 
MOS Technology 


• Single 5-Voit Supply 

• Byte Write Time: 10ms Max. 

• Fast Access Time: 300ns Max. 

• Low Power Dissipation 

• Active Current X2816A: 110mA Max. 

X2804A:80mA Max. 

• Standby Current: 50mA Max. 


The Xicor X2816A (16,384 bits) and X2804A (4,096 bits) are electrically erasable programmable read-only 
memories (E2PROMs) with unprecedented ease-of-use features. Xicor E2PROM data can be modified 
using simple TTL level signals and a single 5-yolt power suddIv. In addition, Xicor E2PROMs are operation- 
ally and pin compatible with existing 2K x 8 byte^programmable E2PROMs which require an additional 
high voltage power supply for programming. (See optional high voltage programming compatible mode.) 
Wri ting data in Xicor E2PROMs is analogous to writing data in a static RAM. A 200ns TTL low level signal to 
the WE pin initiates a byte write operation which Is automatically timed out in a maximum of 10ms. Since 
addresses and data are internally latched, Xicor E2PROMs free the system for other tasks during the 10ms 
period, such as programming other Xicor E2PROMs. In addition to byte modification capability, a 10ms 
total chip erase feature is provided. 

Xicor E2PROMS use a 2-llne control architecture, CE and OE, to eliminate bus contention in a system 
environment. A power down mode is featured. In the standby mode, power consuniption Is reduced by 
55% without increasing access time. The standby mode is achieved by applying a CE high signal. 

The X2816A and X2804A are fabricated with the same reliable n-channel floating gate MOS technology 
used In Xicor’s popular 5-Volt programmable NOVRAM memories. 


PIN CONFIGURATIONS 24 PIN DIP. 600" 


PIN NAMES 




Aq-Aio 

ADDRESS INPUTS 

I/O 0 -I/O 7 

DATA INPUTS/OUTPUTS 

CE 

CHIP ENABLE 

51? 

OUTPUT ENABLE 

wE 

WRITE ENABLE 

Vcc 

-»-5V 

Vss 

GROUND 

NC 

NO CONNECT 



MODE SELECTION 

Standard Xicor 5V-Programmable Mode 


CE 

OE 

WE 

MODE 

I/O 

POWER 

H 

X 

X 

Standby 

High Z 

Standby 

L 

L 

H 

Read 

Dout 

Active 

L 

H 

L 

Byte Write 

Din 

Active 

L 

H 

H 

Read and Write 
Inhibit 

HighZ 

Active 


©Xicor, 1983 Patents Pending 
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ADVANCED INFORMATION 



64K 

X2864A 

8Kx8Bit 
Electrically Erasable PROM 


5 Volt E^PROM 



FEATURES 

• Simple Byte and Page Write 

— Single TTL Lev^j WE Signal 
— Latched Address and Data 
~ Automatic Internal Erase 
— Automatic Write Timing 
— Auto matic Page Write 
— DATA Polling Verification 
— Optional Chip Erase 

• Enhanced Write Protection 

• Single 5 Volt Supply 

• Byte or Page Write: 5 ms Typical 

— Effective 3Q0 ^sec/Byte Write 
— Chip Rewrite—2.6 sec 

• Fast Access Time: 350 ns 

• Power: 110 mA— Active Current 

50 mA— Standby Current 

• JEDEC Approved Byte- Wide Pinout 


PIN CONFIGURATION 


NCC 

1 

28 

I] Vcc 

*12C 

2 

27 

Dwe 

ArC 

3 

26 

□ nc 

AeC 

4 

25 

IDab 

AsC 

5 

24 

□ Ab 

A4II 

6 

23 

UAii 

A3CI 

j X2864A 
8Kxa 

22 

□ OE 

A2II 

8 

21 

DAio 

AiC 

9 

20 


AflEZ 

10 

19 

□ 1 /O 7 

vooC 

11 

18 

31/06 

i/OiC 

12 

17 

3 I/Os 

1 /O 2 CI 

13 

16 

31 /O 4 

VssC 

14 

15 

31 /O 3 


FUNCTIONAL DIAGRAM 


DESCRIPTION 

The Xicor X2864A is an electrically erasable programmable 
read-only-memory (E^PROM) with unprecedented ease-of- 
use features. Xicor E^PROMs can be modified using simple 
TTL level signals and a single 5 volt power supply. In addition, 
the X2864A is operationally and pin compatible with existing 
8K X 8 EPROMs which require high voltage programming and 
ultraviolet exposure erasing. Writing data in Xicor E^PROMs 
is analogous to writing data in a static RAM. A 200 ns TTL 
low level signal to the WE pin initiates a byte write operation 
which is automatically timed out in 5 ms. Since addresses 
and data are internally latched, Xicor E^PROMs free the sys- 
tem for other tasks during the 5 ms period, such as program- 
ming other Xicor E^PROMs. 



Vss 


A 16-Byte Page Write allows data to be written at an effective 
rate of 300 /isec/byte or 2.6 seconds to rewrite the entire chip. 
An optional chip erase feature is also included. 


I 1 1^ lociiui^o i wiling) AlllL/ll CllClUiOO II 1C 

E^PROM to signal the processor that a write operation is 
complete without requiring the use of any external hardware. 

The X2864A is fabricated with the same reliable N-Channel 
floating gate MOS technology used in the popular 5 volt pro* 
grammable Xicor NOVRAMs. 
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MODE SELECTION 


CE 

OE 

wp 

Mode 

I/O 

Power 

i_ 

j_ 

H 


Dout 


L 

H 


Write 

Din 

Active 

H 

X 

X 

Standby and 
Write Inhibit 

High Z 

Standby 

X 

L 

X 

Write inhibit 

— 

— 

X 

X 

H 

Write Inhibit 

— 

— 

L 

VoE i L 

Chip Erase 

Din = H 

Active 


Characteristics subject to change without notice. 
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MEMORY 








Don't Miss the 

1C Updates 

These quarterly updates 
keep your 1C Master 
current the year 
'round. 

Look for them 
in Integrated 
Circuits Magazine 


INTRODUCTION 
TO PROM 


This section describes instruments used to enter assembly 
language code into programmable devices such as 
PROMsf EPROMs, EEPROMs, EAROMs, PAU PLAs and 
MPUs. Equipment listed includes programmers designed 
for system development, produaion and field-service ap- 
plications. Manufacturers are sequenced alphabetically, 
and each system is characterized by pertinent selection 
factors. These parameters include programmed device 
types, type of display, personality modules, edit functions, 
programming checks, self-test features and types of inter- 
face ports. 

Some manufacturers assign different model numbers to 
units having capabilities beyond those listed for the model 
designated at the top of the Master Selection Guide. In 
these cases the units are covered under "Comments". 


0 

‘d 

(D 

c 

_o 

o 

© 

0 

CO 



Detailed Product Information 
provided by: 

Oliver Advanced Engineering 4401 
Structured Design 4402 

Sunrise Electronics 4403 

The manufacturers listed above have provided detailed 
information on their latest and most significant prod- 
ucts. 
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PROM PROGRAMMERS 


PROM PROGRAMMERS 


1C MASTER 


PROM PROGRAMMERS 


1 

Application 

Capabilities 

Programmed Devices 

Display 

Maximum 

PROM 

Array 

(bits) 

Personality 

Modules 

Maximum 

Gang 

Capacity 

(Sockets) 

Edit Functions 

Development 

Program, copy, compare, read 

EPROM 

CRT, LED 

16Kx8 

Not Required 

■ 

Insert, delete 

</) 

GC 

UJ 

< 

QC 

O 

O 

oc 

Q. 

o 

cc 

Q. 

Production 

Copy 

EPROM, EEPROM 

LED 

32Kx8 

Software based 

16 


Development, 
production, 
field service 

Program, copy, compare, read, 
erase 

EPROM 

LED 

32Kx8 

Not required, 
software-based 

■ 

Insert, move, delete, nibble swap, memory 
map 

Production 

Program, copy, compare 

Bipolar PROM 

Lamps 

4Kx8 

Dedicated 

1 


Development, 
field service. 
Production 

Program, copy, compare, read, 
erase 

NMOS, CMOS, MPU, EEPROM, EPROM 

7-Segment 

LE0(4) 

23Kx8 

expandable 

Scfb.vare 

programmable 

1 

Via Host System 

Development, 
field service 

Program, read 

Bipolar PROM 

Lamps, digit 
switch 

4Kx8 

Dedicated 

■ 


Development, 
production, 
field service 

Program, copy, compare, read, 
test 

FPLA: Signetics 82S100, 82S101, 
82S106, 82S107 

LED 


Dedicated 

■ 

Insert, delete 

Development, 
field service, 
production 

Program, copy, compare, read 

Bipolar PROM (8x32) 

LED 

32x8 


■ 

Insert, delete 

Development 

Program, copy, compare, read, 
test 

Seeq 72720 (T.l. 7000 with EEPROM) 

User 

terminal 

up to 8Kx8 


1 

Line editing or any word processor on host 
computer 

Development 

Program, copy, compare, read, 
test erase 

EPROM, EEPROM 

CRT 

32Kx8 

Dedicated 

■ 


Development, 

Incoming 

Test 

Program, copy, compare, read, 
test 

8748, 8749 

User 

terminal 

1KX8 8748, 
2KX8 8749 


1 

Line editing or any word processor on host 
computer 

Development, 

incoming 

test 

Program, copy, compare, read, 
test 

8751,8752 

User 

terminal 

2KX88751, 

4KX887S2 


1 

Line editing or any word processor on host 
computer 

Development 

Program, copy, compare, read 

EPROM, EEPROM, MPU 

LED 

8Kx8 

Dedicated 
(Universal NMOS 
and Intel 
single-chip 
microcomputers) 


insert, delete, write, fill 

Development 
Field service 

Program, co|^ (load), compare 
(verify), read, test erase 

Bipolar (fuse-link and vertical-fuse) 
PROM, CMOS, PROM, EPROM, 

EEPROM, EAROM, MPU 

16-character 

fluorescent 

2S6Kx8 

24-pin 

skinny-wide and 
40-pin MPU 
socket adapters; 
no modules 
required 

1 

Insert, move, delete, nibble swap, memory map, 
split, shuffle, clear, complement, fill RAM 

Oevelopnient, 
field service 

Program, copy (load), compare 
(verify), read, test, erase 

CMOS, PROM, EPROM, EEPROM, 

EAROM, MPU 

16-charactsr 

fluorescent 

256Kx8 


1 

Insert, move, delete, nibble swap, memory map, 
split, shuffle, clear, complement, fill RAM 
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PROM PROGRAMMERS 


Programming Checks 

Self-Test 

Prompting 

Buffer Memory 

I/O interface 

Comments 

Model 

Source 

Line 

Blank, verify 


Audible 


RS232 Serial, 
selectable baud 

rate 

Operates with Z80/8080 CP/M. Utility software supplied to 
partition long object or HEX files into required EPROM 
length and split 16-bit files into upper/lower 8-bit files. 

UP8 

Advent 

1 

Blank, checksum, illegal 
bit, verify 

Keyboard, 

display, 

switches 

Visual/ 

audible 




CopyR0M3716 

Citel 


Blank, checksum, illegal 
bit, verify 

Keyboard, 

display, 

switches, buffer, 
memory 

Visual/ 

audible 

8KX8 

expandable 

Parallel TTL, 

RS232 serial 


System37 

Citel 

■ 


Illegal bit, Vcc sensitivity 


Visual 




PD2000S 

Curtis 


Blank, checksum, illegal 
bit, verify, on current 

Status of 

programming 

levels 

Visual/ 

audible 

64 

RS232 serial 
selectable Baud 
rates 110-9600 

Programs 4K 3-supply through 25gK 1-5 supply and beyond. 
Stand-alone duplicator or complete remote control by host 
computer. 

PD5000E 

Curtis 

5 

Vcc sensitivity 


Visual 




PM3000S 

Curtis , 


Verify 


Visual 




PR-100A 

Curtis 


Blank, checksum, illegal 
bit, verify 

Diagnostic & 
calibration 

Visual/ 

Audible 

32 bytes 

RS5332 110-9600 
Baud 

Handles Signetics, Tl, NSC, Harris, AMD, MMI, Intersil. 

PR5200B 

Curtis 


Checksum verify bytes 


Visual 

User system 

300, 1200, 2400 
baud RS 232 link to 
host computer 

IBM PC cross assemblers with downloader available. 
Programmer board connects to any RS-232 port and 
utilizes user computer terminal and power supply. 

CYP-7000 

Cybernetic 


Blank, checksum, verify 


Visual/ 

Audible 

16Kx8 

RS232 Serial, 
Selectable Baud 
Rate 


CYP275 

Cybernetic 

10 

Checksum verify bytes 


Visual 

User system 


IBM PC cross assemblers with downloader available. 
Programmer board connects to any RS-232 port and 
utilizes user computer terminal and power supply. 

CYP8048/9 

Cybernetic 


Checksum verify bytes 


Visual 

User system 

300, 1200, 2400 
baud RS 232 link to 
host computer 

IBM PC cross assemblers with downloader available. 
Programmer board connects to any RS-232 port and 
utilizes user computer terminal and power supply. 

CYP8051 

Cybernetic 


Blank, checksum, illegal 
bit, verify 

Keyboard, 

display, 

switches, buffer 
memory, 
automatic 
power-up, 
program ROM, 
status of 
programming 
electronics 

Visual 

2kx8 

RS232 serial, 
selectable baud 
rate (110-9600 
baud) 


20B Universal 
NMOS 

Memory 

Programmer 

Data I/O 


Blank, checksum, illegal 
bit, verify, overcurrent 
check, backward device, 
2'Pass verify with variable 

Keyboard, 

display, 

switches, buffer 
memory, 
automatic 
power-up, 
program Rum, 
status readout 
of programming 
electronics 

Visual 

32Kx8 

RS232 serial, 
current loop, 
selectable baud 
rate (50-19,200) 

Portable programming system; includes UV erasing lamp 
and removable lid for storing accessory. 

22A Personal 
Programmer 

Data I/O 


Blank, checksum, illegal 
bit, verify, overcurrent 
check, backward device, 
2-pass verify with variable 
Vcc 

Keyboard, 

display, 

switches, buffer 
memory, 
automatic 
power-up, 
program ROM, 
status of 
programming 
electronics 

Visual 

32Kx8 

RS232 serial, 
current loop, 
selectable baud 
rate (50-19,200) 

Portable MOS-only programming system; includes UV 
erasing lamp and removable lid for accessory storage. 

22B Personal 
Programmer 

Data I/O 

15 


Bold face indicates additional data is provided on the page noted. 
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PROM PROGRAMMERS 


Application 

Capabiiities 

Programmed Devices 

Display 

Maximum 

PROM 

Array 

(bits) 

Personality 

Modules 

Maximum 

Gang 

Capacity 

(Sockets) 

Edit Functions 

Development, 
field service 

Program, copy (load), compare 
(verify), read, test 

Bipolar PROM, CMOS, PROM, EPROM, 
EEPROM, EAROM, PAL, PLA, MPU, 
FPGA, FPLA, FPRP, FPLS, prog. I/O 
port, PMUX 

16-character 

fluorescent 

256Kx8 

(UniPak2) 

Software 
selectable Paks 
(UniPAK2. 
MOSPak, 

LogicPak, Gang 
Pak, Handler 
UniPak) 

1 

Insert, move (block), delete, nibble swap, 
memory map, split, shuffle, clear, complement, 
fill RAM 

Production 

Program, copy (load), compare 
(verify), read, test, EEPROM 
cycling test, electronic device 
identification 

MOS and CMOS PROM, EPROM, 

EEPROM, intelligent algorithms for 
EPROMs 

16 character 
fluorescent 

16Kx8, 

expandable 

Software 

selectable 

20 

Complement RAM, fill RAM, 16-bit mode 

Development, 

production 

Program, Set program, copy 
(load), compare (verify), read, 
test, EEPROM cycling test, 
electronic device identification 

MOS and CMOS, EPROM, EEPROM, 
intelligent algorithms for EPROMs 

16 character 
fluorescent 

16Kx8 

Software 

selectable 

20 



Insert, delete, I/O offset, begin RAM, fill RAM, 
complement RAM, 16-bit mode 

Development, 
production, 
field service 

Program, copy, compare, read, 
test, stimulate 

CMOS, PROM, EPROM, EEPROM 

LED 

Hexadecimal 

32Kx8 

Dedicated, 

generic 

1 

Insert, move, search, split/shuffle, memory 
map 

Production, 
field service 

Program, copy, compare, read, 
test 

CMOS, PROM, EPROM 

LED 

4Kx8 

Gang, generic 
gang 

16 


Production, 
field service 

Program, copy, compare, read, 
test, erase 

CMOS, PROM, EPROM, EEPROM 

LED 

16Kx8 

Gang, generic 
gang 

10 


Deveiopment, 
production, 
fieid service 

Program, copy, compare, read, 
test, erase 

Bipolar PROM, CMOS, PROM, EPROM, 
EEPROM, EAROM, IFL, PAL, PLA, MPU 

CRT 

63Kx8 

Generic 

1 

Insert, move, delete, nibble swap, memory map, 
complement, byte, split, shuffle, search 

Development, 

production 

Program, copy, compare, read, 
test, erase 

Bipolar PROM, CMOS, PROM, EPROM, 
EAROM, PAL, PMUX, MPU 

LED, 

hexadecimal 

50Kx8(add 

field 

64KX8BMS) 

Dedicated, 

generic 

1 

Move, nibble swap, memory map, complement 

Development, 
production, 
field service 

Program, copy, compare, read 

Bipolar PROM, EPROM, MPU 

LED 

16Kx8 

Dedicated, 
generic, gang 

8 

Insert, delete, nibble swap 

Development, 
field service 

Program, copy, compare, read, 
test, erase 

CMOS, PROM, EPROM, EEPROM, 

EAROM 

LED 

32Kx8 

Dedicated 

■ 

Insert, move, delete, memory map 

Development, 
field service 

Program, copy, compare, read, 
test, erase, modify 

Bipolar PROM, CMOS, PROM EEPROM 



Not required 

■ 

Move, compare, replace 

— 

Development, 
field service 

Program, copy, compare, read, 
test erase 

Bipolar PROM, CMOS PROM, EPROM, 
EEPROM. EAROM, PAL 

LED 

32Kx8 

Generic & 
software 
programmable 

1 

Insert, move, delete, nibble swap, memory map, 
search 
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PROM PROGRAMMERS 


Programming Checks 


Blank, checksum, illegal 
bit, verify, overcurrent, 
backward device, 2-pass 
verify with variable Vcc 


Blank, checksum, illegal 
bit, verify, overcurrent, 
backward device, 
mislocated device 


Rjanir ch8cksufn, l!!8Q3! 
bit, verify, overcurrent, 
backward device, 
miclOGated device, 
variable Vcc on 
verification 


Blank, illegal bit, 
checksum, verify 


Self-Test 


Keyboard, 

display, 

switches, buffer 
memory, 
automatic 
power-up, 
program ROM, 
status of 
programming 
electronics 


Keyboard, 

display, 

switches, buffer 
memory, 
automatic 
power-up, 
program ROM, 
status of 
proQrsniiTiin^ 
electronics 


Ke^bcsrd 

display, 

switches, buffer 
memory, 
automatic 
power-up, 
program ROM, 
status of 
programming 
I electronics 



Prompting Buffer Memory 


Visual/ 16Kx8 
audible (standard), 
64Kx8. 
(optional) 



I/O Interface 


RS232 serial, 
current loop, 
selectable baud 
rate (50-19,200 
baud) 


RS232 serial, 
selectable baud 
rate (110-9600 
baud) 



Blank, checksum, illegal 
bit, verify, parametric test 


Blank, checksum, illegal Buffer memory, 

bit, verify, continuity, program 

parametric check voltages 


Blank, verify, continuity, 
window check 


Blank, checksum, illegal Display, buffer 

bit, verifv memory 


Blank, checksum, illegal Buffer memory 
Mt, verify 



Visual/ 64Kx8, Parallel TTL, 

audible espandable to RS232 serial, 

512Kx8 current loop, 

battery selectable baud 
backup rate 


Visual/ 4Kx8,8Kx8, Parallel TTL, 

audible expandable, RS232 serial, 

battery current loop, 

backup selectable baud 

rate 


Visual/ 16Kx8 
audible 


Comments 

Model Source 

Edit in hexadecimal, octal or binary. English-language 
prompts, menus and error messages. Remote control and 
26 development-system format translators are standard. 

29A Universal Data I/O 
Programmer 

Remote control and 26 data translation formats are 
standard. M120A controls 200A Data Contriol Unit for 
program storage. 

M120A Gang Data I/O 
Programmer 

Can segme-nt p.'^cgra.ms and lead each segment into different 
PROMs simultaneously. Remote control and 26 data 
translation formats are standard. M121A controls 200A 
Data Control Unit for program. 

MHOiA i/n 

ivi ic in uaiiy Liaux i/u 

Programmer 

Interfacing formats: Intel Hex; Motorola exorciser; 
ACSIl-Hex Space; ACSIl-BNPF & manual format. 
EPROM/EEPROM simulation capability 

EP-804 Digelec 



RS232 serial, Can program two different patterns simultaneously, 
current loop, 
selectable baud 
rate 



No calibration required. Software/Menu driven machine. UP-803 


12 interfacing formats; 4 data entry keyboard formats 


Unit is equipped with three fast programmable power RP400-S 
supplies (1(X!ns.rV) for programming voltages 



RS232 serial, 

riirrAnt tiwi 

selectable baud 
rate, 110 to 9600 
baud 


RS232 seial, -i- TTL The RP600 is a dedicated EPROM Programmer, the selection RP600 
serial is made by software. The unit is particularly suited for field 

service. The unit can program all EPROMs available at the 
moment. 


Blank, checksum, illegal Keyboard, 

bit, verify display, buffer 

memory module 


®IC MASTER 1984 



RS232 serial, 
current loop, 
selectable baud 
rate 


debug programs before committing to PROMs. 
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Capabilities 

Programmed Devices 

Display 

Program, copy, compare, read, 
test, erase 

EPROM, EEROM, CMOS, EPROM 

LEO 

Program, copy, compare, read, 
erase (E2 only) 

Bipolar PROM, EPROM, EEPROM, MPU 

LEO 

Program, copy, compare, read, 
test, erase 

Bipolar PROM, CMOS PROM, EPROM, 
EEPROM, EAROM, PAL, PLA, MPU, 
EPLA, FDRP, EP6A, FPLS, PMUX 

Fluorescent 

Program, copy, compare, read, 
test, erase 

Bipolar PROM, CMOS PROM, EPROM, 
EEPROM, EAROM, PAL, PLA, FPLA, 
FPRP, FPGA, FPLS, PMUX 

LED 

■ 

Program, copy, compare, read, 
test, erase 

Bipolar PROM, CMOS PRCNUI, EPROM, 
EEPROM, EAROM, PAL, PLA, MPU, 

FPLA, FPLS, PMUX 

LEO 

Program, copy, verify, read, test 
erase, help, odd/even 

Bipolar PROM. CMOS PROM, EPROM, 
EEPROM, EAROM, PLA 

CRT via 
terminal 

Program, copy, compare, read, 
test, erase 

Bipolar PROM, CMOS PROM, EPROM. 
EEPROM, EAROM, PAL, PLA, MPU, Aii 
progranmiable devices 

CRT 

Interfaces 
with Remote 
printer 

Program, copy, compare, read, 
test 

EPROM 

LED 

Program, copy, compare, read, 
test, erase, dc parameters 

EPROM, EEPROM, EAROM 

LED, ASCII 

Program, copy, compare, read, 
test erase, de parameters 

EPROM, EEPROM, EAROM 

LED, ASCII 

Program, copy, compare, read 

EPROM 

LED 

Copy, compare 

Bipolar PROM, CMOS PROM, EPROM, 
EEPROM, PU 

LED 

Program, copy, compare, read 

Bipolar PROM, CMOS PROM, EPROM, 
EEPROM 

LED 





Software 

programmabte 


Maximum 

Gang 

Capacity 

(Sockets) Edit Functions 


16 Move, delete, memory map, I/O offset, fill RAM 


32Kx8bits Generic, gang, 
generic gang 


generic, gang, 
generic gang 


Dedicated, 
generic, gang, 
generic gang 


Dedicated, 
generic, gang, 
generic gang 












Move*, nibble swap* n byte swap*, memory 
map*, enter 


Set, insert, move, delete, nibble swap, memory 
map, fill, invert, 16-bit spiit/shuffle, logical 
AND/OR/XOR, string search 


Insert, move, delete, nibble swap, memory map, 
fill, invert 


Set, insert, move, delete, nibble swap, memory 
map, fill, invert 


Insert move, delete, save, memory map, 
change 


Insert, move, delete, nibble swap, memory map, 
on screen cursor-controlied editirig 










LED Dedicated 






Dedicated, 
generic, gang, 
generic gang 


64Kx16 Dedicated, 

generic, gang, 
generic gang 


Insert move, delete, nibble swap, memory 
map 


Insert move, 
map 


delete, nibble swap, memory 
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PROM PROGRAMMERS 


Programming Checks 

SeH-T«st 

Prompting 

Buffer Memory 

I/O Interface 

CommMts 

Model 

Source 


Line 

Blank, checksum, illegal 
bit, verify, misaligned or 
upside-down device, 
broken or bent pin, 
overcurrent 

Keyboard, 

display, 

switches, buffer 
memory, 
automatic power 
reset, 

calibration, 

programming 

electronics 

Visual/ 

audible 

64Kx9 

standard; 

128Kx9, 

256KxSand 

512Kx9 

RS2^ serial, 
selKtable baud 
rate 

Simultaneous set programming ability, electrically isolated 
programming sockets. Computer control software au- 
tomates EPROM programming, intelligent Fast algorithms 
supported. 

IM3016 Multi- 

Master 

Programmer 

IMS 


1 

Blank, checksum, illegal 
bit, verify, reverse socket 
detection 

Buffer memory, 
motherboard, 
power supply, 
module 

Visual/ 

audible* 

16Kx8, 

expandable to 
32K; virtual 
buffer* 

serial, 

automatic baud 
rate selection 

*iUPS software package feature. Host software driver also 
provides file manipulation, file mapping, held file, screen 
editing, data manipulation and other features. 

UP-200/201 

Intel 



Blank, checksum, illegal 
bit, verify at high and low 
Vcc limits 

Keyboard, 

display, 

switches, buffer, 

firmware 

integrity 

Visual/ 

audible 

8Kx8, 

expandabieto 

32Kx8 

Parallel nu 

RS232 serial, 
current loop, 
selectable baud 
rate (50 to 38400 
baud), IEEE-488 

Build-in uv EPROM eraser with keyboard programmable 
timer. Remote controllable via RA232 and IEEE-488 ports. 
Error-tolerant communications protocol for long distance 
telephone transfers. Compatible with MPP-80S modules. 

EPP-80 

Kontron 



Blank, checksum, illegal 
bit, verify at high and low 
Vcc limits 

Keyboard, 

display 

switches, buffer 
memory 

Visual/ 

audible 

4Kx8, 8Kx8, 
16Kx8, 32Kx8 
plus mass 
storage 

RS232 serial, 
selectable baud 

rate 

Build-in uv source, |C handler interface. MPP 80SAM has 
acoustic coupler and modem. 

MPP-80 

Kontron 



Blank, checksum, illegal 
bit, verify at high and low 
Vcc limits 

Keyboard, 

display 

switches, buffer 
memory, 
firmware 
integrity 

Visual/ 

audible 

8Kx8, 

expandabieto 

32Kx8 

RS232 serial, 
current loop, 
selectable baud 
rats (50 to 38400 
baud) 

Build-in uv EPROM eraser. 1C handler interface. Remote 
controllable via RS232 port from terminal or host 
computer. MPP-80SAM has build-in acoustic coupler, 
modem and error-tolerant communications protocol. 

MPP80S 

Kontron 


5 

Blank, illegal bit, verify 


Visual/ 

audible 

8Kx8, 

expandable 

Proprietary 


MG8PPS 

Motorola 



Blank, checksum, illegal 
bit, verify, matrix test 

Keyboard, buffer 
memory, leakage 
test on socket 

Visual/ 

audible 

menu- 

driven 

64Kx8Std, 
expandable to 
256Kx8 

Dual RS-232 

Five versions available, depending on programming 
capabilities needed. Fully expanded, Oatatap uses 40 
separate high-voltage drivers with a library of over 1000 
programmable devices, programmed from one universal 
socket!! 

Oatatap* 

Oliver 



Blank, illegal bit, verify, 
matrix test* 

Keyboard, 
switches, 
leakage test on 
socket matrix 

Visual/ 

audible 



’Matrix test checks (wth data and address lines for ESD 
(electrostatjp discharge) damage. Data lines are checked 
for min. sink and source current capability during both 
blank and verify tests. 100-240 Vac operation. 

UPP-2700 

Oliver 



Blank, checksum, illegal 
bit, verify, Vcc level tests, 
matrix test 

Keyboard, 
switches, 
leakage test on 
socket matrix 

Visual/ 

audible, 

including 

voice 

option 

2 ports for 
label printer 
and voice 
enundator 

UL-Listed, short 
circuit protection, 
power-fail restart 
capability 


UPP-28000-ZIF 

OHm 

(4401) 


Blank, checksum, illegal 
bit, verify, Vcc level tests, 
matrix test 

Keyboard, 
switches, 
leakage test on 
socket matrix 

Visual/ 

audible, 

inctaiding 

voice 

option 


2 ports for label 
printer and voice 
enunciator 


UPP-28000 

Steep 

OHiar 

(4401) 

10 

Blank, illegal bit, verify 


Visual 




Gangbuster 

Onset 



Blank, verify, at high and 
low Vcc limits, checksum 

Keyboard, 

display, 

switches, buffer 
memory 

Visual/ 

audible 

8Kx8, 16Kx8, 
expandable, 
battery 
backup CMOS 

Parallel TTL, 

RS232 serial, 
selectabto baud 
rate 

Two year warranty. Separate master and copy sockets on 
personality modules (can duplicate directly from master to 
copy socket). Fixed Vpp power supplies do not require 
af^ustment 

M910AControl 

Unit 

Pro-Log 



Blank, checksum, illegal 
|]it, verify at high and low 
Vcc kmits 

Keyboard, 

display, 

switches, buffer 
memory 

Visual/ 

audible 

8Kx8, 16Kx8, 
expandaUe, 
battery 
backup CMOS 

ParaMeim, 

RS232 serial, 
selectable baud 
rate 

Two year warranty. Separate master and copy sockets on 
personality modules (can duplicate directly from master to 
copy socket). Fixed Vpp power supplies do not require 
adjustment 

M980Control 

Unit 

Pro-Log 
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Application 

Capabilities 

Programmed Devices 

Display 

Maximum 

PROM 

Array 

(bits) 

Personality 

Modules 

Maximum 

Gang 

Capacity 

[Sockets) 

Edit Functions 

Development, 
production, 
field service 

Program, copy, compare, read, 
test, erase 

Bipolar PROM, CMOS PROM, EPROM, 
EEPROM, PAL, MPU 

LED 

64Kx16 

Dedicated, 
generic, gang, 
generic gang 

1 

Insert move, delete, nibble swap, memory map, 
split/interweave (4 and 8 bit), invert 

Development, 
production, 
field service 

Program, copy, compare, read, 
test 

PAL 

KEO 

2K 

Dedicated 

1 

Insert, move, delete, memory map 

Development, 

production 

Program, copy, compare, read, 
test 

PAL 




■ 

Insert, delete, memory map 

Production 

Program, copy, compare, read, 
test for device programmability, 
erase EEPROM, device software 

Bipolar PROM, CMOS PROM, EPROM, 
EEPROM, PAL, FLPA, MPU 

14 character 
alphanumeric 
LED 

256Kbits 

Slave for FPU, 
PAL AIM devices 
and gang EPROM 
programming 

24 using 

2 gang 
slaves 

Peek, poke, move, insert, clear DATA RAM to 
state, odd/even byte separate/swap, list, find, 
checksum and selected range programming 

Production 

Gang program, copy, compare, 
read, test for device 
programmibility, EPROMS, 
EEPROMS and MPU's ai^ erase 
EEPROMS. Devices software 
selected. 

CMOS PROM, EPROM, EEPROM, MPU, 
PAUFPLA 

14 character 
alphanumeric 
LED 

256Kbits 

Slave for FPLA, 
PAL AIM devices 
and gang EPROM 
programming 

36 using 

2 gang 
slaves 

Peek, poke, move, insert, clear DATA RAM to 
state, odd/even byte separate/swap, list, find, 
checksum and selected range programming 

Production 

Gang program, copy, compare, 
read, test for device 
programmatrility. 

8748, 8748H, 8749H, 8741, 8755A, 

8751 

LEO 

256Kbits 

Slave for FPLA, 
PAL AIM devices 
and gang EPROM 
programming 

24 using 

2 gang 
slaves 

Peek, poke, move, insert, clear DATA RAM to 
state, odd/even byte separate/swap, list, find, 
checksum and selected range programming 

Development, 
field service 

Program, copy, compare, read, 
test, erase EEPROM and 
simulate. Devices software 
selected 

EPROM, EEPROM, Intel and Motorola 
MPU's 

8-character 

LED 

128Kbits 



Peek, poke, move, clear DATA RAM to state, 
odd/even byte separate/swap list, checksum 
and selected range programming 

1 

Read, program, load from disk, 
verify, verify BIk, store to disk, 
program chip set 

EPROM, bipolar PROM, CMOS, MPU, 
EEPROM, EAROM, PAL, PLA, FPGA, 
FPU, FPLS, PMUX, FPRP, prog I/O 
port 

80 

characters x 
24 line CRT 

64Kx8 


9 (40 pin) 

Change, move, fill, complement, word order/- 
size, memory map 

Development 

field 

engineering 

Read, program, load from disk, 
verify, verify BIk, store to disk, 
erase 

EPROM, bipolar PROM, CMOS, MPU, 
EEPROM, EAROM, PAL, PU, FPGA, 
FPLA, FPLS, PMUX, FPRP, prog I/O 
port 

80 

characters x 
24 line CRT 

64Kx8 


1 

Change, move, fill, complement, word order/- 
size, memory map 
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PROM PROGRAMMERS 


Programming Checks 


Blank, checksum, illegal 
bit, verify, backward 
PROM, shorted address 
line, overload (Vcc and 
Vpp) 


Blank, verify, function 
test, continuity 


Illegal bit, verify 


Blank, programmability 
checksum, illegal bit, 
verify 


Blank, programmability 
checksum, illegal bit, 
verify 


Seif-Test 


Keyboard, 

diapisy, 

switches, buffer 
memory, 
programmable 
algorithms 


Display, 

switches, buffer 
memory 



Keyboard, 

display, 

switches, DATA 
RAM, automatic 
voltage and 
timing 
recalibratkm 
before and 
during 

programming 


switches, DATA 
RAM, automatic 
voltage and 






Buffer Menxvy 

I/O Interface 

8Kx8. 16Kx8, 

expandable, 

battery 

backup, CMOS 

Parallel TTL, 

RS232 serial, 
selectable baud 
rate, TTY 

2Kx8 

RS232 serial, 
selectable baud 
rate 

2Kx8 

RS232 Serial, 
selectable baud 

rate 

16Kx8 

expandable to 
64Kx8 

Dual independent 
RS232 serial ports 
selectable formats 
parity, baud rates 
110-19.2K, 
terminal and 
computer control 




Model Source 


SystemBO Pro-Log 



PALs are designed simulated programmed and functionally SDIOOO 
tested on the PAL BURNER. PAL design specifications may 
be down loaded from another computer or stored in the 
on-board storage media. Programs all MMI, AMD, Tl, and 
NATIONAL 20 and 24 pin PALs 


SlrwDtt (4402) 



SIMPALINK StrucDes 


Z-2000 has same features as Z-1000 except memory is Z1000/Z2000 
64Kx8 and has interfaces for 8 inch dual disc drives and 
IEEE488. 


Blank, programmaUlity 
checksum, illegal bit, 
verify 


Blank, checksum, illegal 
bit, verify 


Verify blank, verify 
programmable block 
check, verify overcurrent, 
backward, wrong chip 
type, threshold voltage 
margins, mislocated 
device 


Verify blank, verify 
programmable block 
check, verify overcurrent, 
backward, wrong chip 
type, threshold voltage 
margins, mislocated 
device 


programming 


Keyboard, 

display, 

switches, DATA 
RAM, automatic 
voltage and 
timing 

recalibration 
before and 
during 

programming 


Keyboard, DATA Visual/ 
RAM, simulator, audio 
programming 
sockets, display 


memory, drivers, 
power usage, 
auto-calibration 
to.1%on 
current and 
voltage 


Registers, Visual 

memory, drivers, LED's, 
power usage, visual 

auto-calibration CRT 
to .1%on 
current and 
voltage 


16Kx8 

expandable to 
64Kx8 

Dual independent 
RS232 serial ports 
selectable formats 
parity, baud rates 
110-19.2K, 
terminal and 
computer control, 
8-bit parallel port 

Z-2448 has same features as Z-1248 except memory is 
64Kx8 and it has 8-inch dual disc drives and IEEE-488 
included. 

Z1248 Steritl (4403) 

8Kx8 

expandable to 
16Kx8 battery 
operated 

RS232 serial, 
selectable formats, 
parity, baud rates 
110-195K. 
terminal and 
computer control 
with selectable 
communications 

PROM data display simultaneous with RAM data. ZAP48 has 
same features as pius programming of Intel's 8748, 8749, 
850, 8741, 8755A and 8751MPU's. ZAP68 has same 
features as ZAP80 plus programming of Motorola’s 68701 
and 68705 MPU's. 

ZIU>80/Z«P48/ 

ZAP68 SHriM (4403) 

Virtual paged 
to disk— no 
limit 

RS232seriaL 
selectable baud 
rate (110-9600) 
Parallel printer 
port 

New chips are supported through software distribution on 
diskette. Statistics gathering gives printout of program- 
ming activity and yield. Automatic labeling support 
standard. Single button repeat programming. 

PG1140-X Varix 

Virtual paged 
to disk— no 
limit 

RS232 serial, 
selectabte baud . 
rate (110-9600) 
Parallel printer 
port 

New chips are supported through software distribution on 
diskette. Customer may write software to program or test 
his own proprietary chips. 

SPOMO-X Varix 
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Don't miss 
the Sections on 
Semicustom ICs 

Digitai Gate Arra^, 
StandanI Ceiis, and 
Linear Arrays Are 
Aii Covered 

Voi. II, page 4425 





Oliver Advanced Engineering, Inc. 


OMNI 64™ 

SOFTWARE CONFIGURED PROGRAMMER 

single chip microprocessors, PALs, FPLAs, FPLSs, 
FPGAs, and even diode arrays. 

• No more personality modules, HEX keypads or cryptic 
one-line displays. The OMNI 64 has replaced them with 
programmable pin drivers, a large firmware data base and 
a cursor controlled full screen display format. 

• Any 24x80 CRT with clear screen and addressable 
cursor will provide over 50 pre-formatted user interactive 
screens. 

• 65,536 bytes of DATA RAM standard, 262,144 bytes 
optional. 

• The OMNI 64 comes in five upgradable levels. No need 
to pay for programming hardware that you are not going 
to use. 

• ATE version available. Combines DC and AC parametric 


Practically every programmable device 
in production can be programmed on 
two universal sockets, including 
EPROMs, EEPROMs, bipolar PROMs, 


testing with the extensive OMNI 64 prograniminy datii 


base. 

Patents pending. 

© 1983 — Oliver Advanced Engineering, Inc. 
Specifications are subject to change without notice. 


NEW MODEL 28000 SCOOP 

EPROM & E^PROM TESTER-DUPLICATOR 

• OAE’s exclusive SCOOP design allows all 
PROMs to be scooped from their sockets 
and into a tube In one operation! 

• 20 Sockets for high throughput and lower 
labor costs. 

• Full alpha-numeric display produces easy 
to understand operator prompts. 

• TESTS and PROGRAMS both 24 & 28 pin 
NMOS, HMOS, and CMOS 5v single sup- 
ply EPROMs and EEPROMs. 

• Fourteen new 
tests check for 
shorts, opens, ex- 
cessive leakage, 
and static damage 
on both data and 
address lines. 

• Two stage Matrix Test™ locates defective 
or incorrectly inserted devices in Stage I. 




Static damaged or tri-stated parts are de- 
tected in Stage II. 

• Sink and source current tests are per- 
formed every time a device is read. 

• Label Printer produces professional cus- 
tom labels for each device. Diagnostic 
error labels are automatically printed for 
marginal or defective EPROMs. 

• 18 Zero Insertion Force Socket version 
also available. 



For more information call the OAE HOTLINE (213) 240-0080 

676 West Wilson Ave., Glendale, CA 91203 • TELEX: 194773 • CABLE: OAEINC 

3B}IC/MST.AD 10/83 
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Oliver Advanced Engineering 



structured Design 


SIMPLIFIED METHODOLOGY 

Structured Design Provides the Complete PAL® Development System 

PAL BURNER 


At Structured Design we believe in methods — complete 
step-by-step methods that free your creativity to design 
hardware that’s practical, marketable and tested. 



Simplify, Simplify, Simplify 

Like all methods that work, ours includes all you need to 
do your job. The SD1000 PAL Burner is the most 
complete programmer available today, working without 
costly add-on equipment or awkward switching of 
modules. 

New PAL Burner Offers Cost-Effective Design Power 

PAL Burner combines power with simplicity. It’s simple 
enough that your non-technical staff can easily use it; 
yet, it’s powerful enough to capture and store complex 
designs. Since PAL Burner includes a structured, 
menu-driven, user-friendly PAL assembler that prompts 
you through each step, you virtually eliminate syntax 
errors saving many design hours and dollars. 

Compatible. Reliable. Easy-to-Use. 

PAL Burner offers other benefits: programs all current 
PALs (Monolithic Memories, Texas Instruments, National 
Semiconductor, Advanced Micro Devices), built-in 
PALASM simulator and portability. Weighing only two 
pounds, PAL Burner is easy to pack in your briefcase to 
capture after-hours design inspirations. 

In addition, PAL Burner is upward compatible. We can 
meet new firmware and software developments almost 
as they’re introduced. 


SD1000 PAL Burner 

• Assembles Boolean equations through new menu-driven PALASM 

• Programs 20-pin and 24-pin PALs 

• Programs MMI, National, Tl, and AMD PALs 

• Stores PAL design specification in E-PAC 

• Verifies logic through Function Test 

• Verifies Boolean equations through SIMULATE function 

• Scores Function Test with Stuck-High/Stuck-Low FAULT Grading 

• Verifies socket connection through Continuity Test 

• Blows security fuse 



Call us first for a simple method — 
you won’t need to call anyone else! 

Structured Design, Inc. 

1700 Wyatt Drive, Suite 7 
Santa Clara, CA 95054 
(408)988/0725 TX1 72931 


Also available is our original 
PAL Programmer, the SD 20/24 
PAL Development System. 



structured design 
incorporated 


®PAL is a registered trademark of Monolithic Memories Inc. 
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l ^^’'. w-^-^fpOOB ontversaf' programmer has ail . 
^e'%srbpes%#^ 2-1009Bt>lt^ titilt-ln Pua! 8 »n<^ 
?di$k cirft/es.’tjgtD 2 megafc^es d disk storage* • 
'64< X 8 stattc ■hAVi, CP4\/!* operating system, cross 
assembiers* two R3-232 ports and optional IEEE 
488 interface rriakes this our premier programmer. 






bipol^FTOlVfe, aiPd 

'puters. Prompted device selecfior^ fe$l aigdiftfrim^ ’] 
and easily upgrat^eH sofi^re let pro^llfT! '•] 
almost any device available now or tn’lhe future. ; jl 
These units are slave expandabte for tPROM ?! 
and MPU gang programming, - 


aap-SefiftljiPipii^^ Programmers 

I Th4 SEFlfs bf portade, battery operated 
IprograrTtmers am designed for your development 
land field ^service rldeds. « 

it These handyi units program EPROMs and 
f EEPROMsthru 27^8, Intel and Motorola MPUs, use 
jfast algpithms and have built-in PROM simulators. 

I Jhey aisp feature k^troke device selection, 16K x 8 
j’DATA RAM, a sophisticated editor, 110 to 19.2K baud 
jPS-232 ports and terminal control, i 


> ‘Registered trademark of Digital Research, inc. 
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AMERICAS BEST 
PROM PROGRAMMERS 

Two series of high tech instruments for EPROM/PROM/PAL/MPU programming. 


Z SERIES prograrTiming units give you two indepen- 
dent RS-232 ports, 16 character alphanumeric displays, 
up to 128K'x 8 of static RAM, full RAM editors, and 
prompted device selection. You can slave expand our 
universal or gang programmers for even greater pro- 
duction throughput of EPROMs, EEPROMs or Intel MPUs. 
These smart Z80A based units even calibrate them- 
selves to save you time and ensure the best production 
lot yield. 


For development applications or high volume pro- 
gramming, you can choose units with integral dual 8 
inch DS/DD disk drives and CP/M* operating system. 

ZAP SERIES of EPROM/MPU programmers are 
portable, easy to use and nicad battery operated. These 
compact, superbly engineered instruments give you 
many of the features of larger units plus PROM simula- 
tion. Use ZAP programmers for your engineering, low 
volume production and field service applications. 


PROM PROGRAMMERS 






Sdiwdjerperfonns 
Motmiola MACI$3CELL m^c 
at Ix^fc Arr^ Design Centers 
coast-to-coast. 



Schweber Logic Array Graphic 
Design Centers featuring the 
Motorola MACROCELL Array 
Concept can save you money as 
well as increase the performance, 
reliability and security of your 
components and systems. . .quickly. 
By transforming your printed circuit boards into high perfor- 
mance unique integrated circuits, you can lower the cost of 




gate level equivalent functions. You can enhance your product’s 
performance while conserving power. And, with fewer inter- 
connects, fewer component parts, and reduced power, your 
reliability will be greatly increased. 

But, you don’t have to search to the ends of the earth for 
this magical power. Centers are now located in Westbury, New York, 
Irvine, California, Bedford, Massachusetts and Minneapolis, 
Minnesota. Schweber will perform this incredible Motorola 
Macrocell magic in ail major markets across the country in 1984. 


Schweber. Your High Technolc^ Distributor. 


Westbury, NY: 516/334-7474 ■ Rochester, NY: 716/424-2222 ■ Fairfield, NJ: 201/227-7880 ■ Danbury,CT: 203/792-3500 ■ Bedford, MA: 617/275-5100 
Manchester, NH: 603/625-2250 ■ Horsham. PA: 215/441-0600 ■ Pittsburgh, PA: 412/782-1600 ■ Gaithersburg, MD: 301/840-5900 ■ Raleigh, NC: 919/876-0000 
Atlanta. GA: 404/449-9170 ■ Huntsville. AL: 205/882-2200 ■ Orlando, FL: 305/331-7555 ■ Hollywood, FL: 305/927-0511 ■ Dayton, OH: 513/439-1800 
Beachwood, OH: 216/464-2970 ■ Livonia, Ml: 313/525-8100 ■ Elk Grove, IL: 312/364-3750 ■ Brookfield, Wl: 414/784-9020 ■ Edina, MN: 612/941-5280 
Cedar Rapids, lA: 319/373-1417 ■ Kansas City, KA: 913.'492-2921 ■ St. Louis, MO: 314/739-0526 ■ Tulsa, OK: 918/622-8000 ■ Dallas, TX: 214/661-5010 
Austin, TX: 512/458-8253 ■ Houston, TX: 713/784-3600 ■ Phoenix, AZ: 602/997-4874 ■ Sacramento, CA: 916/929-9732 ■ Santa Clara, CA: 408^748-4700 SCHWEBER 

Canoga Park, CA: 213/999-4702 ■ Irvine, CA: 714/863-0200, 213/537-4321 ei 984 schweber electronics corporation electronics 



4404 


© IC MASTER 1984 




INTRODUCTION 

TO CUSTOM/SEMICUSTOM 

ORCUITS 


This section describes services and products of companies 
supplying digital, linear and combined ditigal/linear cus- 
tom circuits. Listed alphabetically in the Master Selection 
Guide, the companies are characterized by descriptions of 
design services, production facilities, process technologies 
and testing capability. Options for user contribution to 
custom-circuit projects are outlined by listing the vendor's 
preferred level of user input which can range anywhere 
from system concept to a known good device. 
Semicustom Gate Arrays, Linear and Linear/Digital Arrays, 
Standard Cells, and Programmable Logic are covered in 
detail appropriate for locating devices or suppliers. In the 
semicustom area, performance parameters are circuit de- 
pendent and definitions are not standardized; therefore 
some are more useful in comparisons within a manufac- 
turer's line than in comparisons between manufacturers. 
Frequently the manufacturer's data provides additional ca- 
pability information that will assist in source selection. 


Detailed Product Information 
provided by: 


Advanced Micro Devices 4600 

American M Icrosystems, Inc. 4614 

Barvon Research 4626 

Citel 4628 

Custom MOS Arrays 4630 

Fairchild 4634 

Fujitsu Microelectronics 4637 

Harris Semiconductor 4644 

Holt Inc. 4745 

Interdesign 4746 

International Microcircuits 4747 

International Microelectronic 
Products 4749 

Intersil Corporation 4751 

LSI Computer Systems 4761 

LSI Logic 4762 

Micrel 4765 

Micro Power Systems 4766 

Monolithic Memories, Inc. 4768 

Motorola Semiconductor 4796 

NEC Elearonics 4799 

Plessey Semiconductors 48 1 5 

Raytheon 4822 

RCA 4824 

Semi Processes, Inc. 4826 

Si-Fab 4827 

Signetics 4829 

Silicon Systems 4872 

Synertek 4873 

Telmos 4877 

Texas Instruments 4878 

Universal Semiconductor 4930 

VLSI Technology 493 1 


The manufacturers listed above have provided detailed 
information on their lat«t and most significant prod- 
ucts. 
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EINFiiHRUNG 
KUNDEN- 
SPEZIFISCHE ICs 


0 

;d 

‘d 

0 


c 

o 

o 

0 

0 

CO 

0 

0 

0 


Deiser neue Abschnitt beschreibt Dienstleistungen 
und produkte von Herstellern, die digitale, lineare und 
kombinierte digital/lineare kundenspezifische Schalt- 
kreise anbieten. Die Firmen werden in alphabetischer 
Reihenfolge genannt und anhand ihrer Fahigkeit zum 
Schaltkreis- Entwurf, ihrer Produktionsanlagen, 
Proze^Stechniken und Testmoglichkeiten beschrieben. 
Die verschiedenen Moglichkeiten des Anwenders im 
Hinblick auf dessen Angaben sind durch eine Auflis- 
tung der vom Hersteller gewiinschten technischen 
Details erlautert. Diese konnen von einer Gundkon- 
zeption bis zu einem bekannten, funktionierenden 
Bauelement reichen. 

Die enthaltenen halb-spezifischen (semicustom) Bau- 
teile beschranken sich auf Gatter- und Zellen-Arrays, 
die durch die letzte Maske zum kundenspezifischen 
Schaltkreis werden. Feldprogrammierbare Bauteile 
sind in diesem Abschnitt nicht enthalten. PALs werden 
unter Speichem (Memory) aufgefiihrt imd PLAs 
finden sich sowohl im Memory- als auch im Digitalteil. 
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INTRODUCTION AUX 
CIRCUITS FAITS SUR 
COMIMANDE 

Nouvelle cette annee, cette Section decrit les services 
et produits fournis par des societes f abriquant sur 
mesure des circuits digitaux, lineaires, digitaux/line- 
aires. Le Guide General de Selection offre sur plusieurs 
pages un tableau indiquant par fabricant les services 
offerts, les equipements disponibles, les systemes 
technologiques, et les procedes de test utilises. Les 
possibilites de collaboration entre le fabricant et le 
client sont egalement indiquees dans ce meme tableau. 

Les produits partiellement faits sur mesure ont ete 
limites aux "portes" et ''cellules de memoire" qui sont 
individualisees par un procede final d'interconnexion. 

Les appareils programmables a I'exterieur ne sont pas 
consideres dans cette Section. Le PALs sont etudies 
dans la Section "Memoires", et les PLAs se trouvent 
dans les Sections "Memoires" et "Systemes Digitaux". 
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HfTRODUCCION 
ALOS aRCUITOS 
POR PEDIDO 
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Esta seccion, nueva para este ano, describe servicios 
y productos de companias que ofrecen circuitos por 
pedido, sea digital, lineal y digital/lineal combinado. 
Apareciendo en orden alfabetico el la Guia Maestra 
de Seleccion, las companias se caracterizan por de- 
scripciones de servicio de deseno, taller de pro- 
duccion, technologia de processos y capacidad de 
distintas pniebas, Opciones de contribucion por el 
operador en los proyectos de circuitos por pedido, 
estan delineados en la lista de nivel de asistencia del 
operador preferido por el fabricante que abarca de 
concepto de sistema a pieza comprobada buena. 

Componentes a pedido limitado estan restringidos a 
redes de puertas y celdas electronicas que son "a 
pedido" en el proceso final de interconeccion. Com- 
ponentes programables en el campo no est^ incluidas 
en esta seccion. Los PALs aparecen en las lista la 
seccion de Memoria y los PLAs se encuentran en 
ambas secciones bajo Memoria y Digital. 
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Options 

for 

Going 

Custom 



standard circuits are recommended for production volumes below 1000 units. 
Intermediate-volume applications may benefit best from customizing through 
software, such as with microprocessors. Custom chips have the lowest cost 
at high-volume production. Source: National Semiconductor 


For many applications, standard integrated circuits may be 
inappropriate from the standpoints of cost, size, power con- 
sumption or reliability. Moreover, unique features demanded by 
proprietary products often require entirely new circuit con- 
figurations. As a result, customized ICs are assuming an 
increasingly important role in system design. 


Custom 1C suppliers report that the chief benefits enjoyed 
by nearly all custom-circuit users are low-cost parts and cost 
savings resulting from reduced printed-circuit board space, 
parts handling, inventory, testing requirements and system 
maintenance. Obtaining these benefits requires careful con- 
sideration of the many options provided by both custom ICs 
and other approaches which ultimately effect economics. 


For example, in addition to standard and custom parts, 
options for implementing new system designs include semi- 
custom ICs, microcomputers, custom microcomputers, a mix- ® 
ture of microcomputers and custom ICs, or a mixture of all of 
these. The system development strategy used depends largely ^ 
upon marketing objectives and may^require staged system 0 
development, first with standard ICs, then with semicustom ICs — 
and, finally, full custom units. Or, the strategy may dictate q 
developing standard or semicustom prototype systems with 
concurrent verification of a full custom design. O 

© 

Another option is to alter a standard microprocessor and 0 
other standard circuits, rather than using a full custom design. CO 
Customizing standard products can reduce the design costs, 
turnaround time and risks of a full custom design. In some 0 
cases, semicustom or custom circuits can replace micropro- 
cessors which have been used in dedicated, mostly controller- cd 
type applications. Or, a custom circuit may be a direct integra- ^ 
tlon of several standard ICs, such as op-amps, comparators 
and resistor networks. 


All approaches require up-front decisions involving design, 
prototype and production turnaround times, volume/cost trade- 
offs, alternate sourcing, circuit configuration and process tech- 
nologies, and the user/supplier interface. The most critical 
factor, however, is cost. 


The cost of a nonstandard 1C includes expenses for design 
and tooling, wafer and chip processing, packaging and testing. 


Design and Tooling: Until recently, 1C users had just two 
options for implementing new designs: standard parts and full 
custom circuits. When standard parts were inadequate, a user 
had to commit to great production volumes to amortize high 
development costs.. Additionally, development times often ex- 
tended well over a year, and chances of initial success were 
relatively slim. However, custom suppliers have minimized 
these drawbacks by devising new customizing techniques to> 
the extent that few custom circuits now are developed entirely 
from scratch. 


Fui! Custom: In t.his approach the circuit designer draws 


from a collection of time-tested circuit modules and com- 
ponents to customize a chip. These elements of known per- 
formance are located on the chip with the assistance of CAD 
equipment to form optimized interconnect patterns, thereby 
minimizing chip area and thus cost. Full custom design gives 
the most efficient use of silicon chip area. Although design 
turnaround time has been longer than other options, advanced 
CAD techniques are closing the gap. 


Semicustom: This approach produces custom circuits by 
interconnecting repetetive patterns of preprocessed circuit 
elements on a chip called a masterslice. Because a masterslice 
is processed just short of the final interconnect pattern, the 
same part is mass-produced for use by all customers, with 
customizing occuring at the final interconnect stage. 
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Gate arays are masterslices containing repetitive patterns 
of transistors connected as logic gates. Device arrays are 
patterns uncommitted transistors and resistors. The next level 
of customization uses an array of unconnected transistors and 
resistors called cells. Each cell can be interconnected inter- 
nally to provide a specific logic function, and each ceil ort the 
chip interconnected into a customized system. The repertoire 
of allowable cell functions is called the ceU library. 

Interconnect design for masterslices can be manual or com- 
puter-aided. In all cases, the masterslice approach minimizes 
design turnaround time. Complex custom-cell library circuits 
can be obtained in about 18 weeks or less in prototype form; 
prototypes from gate arrays typically are available In about 
nine weeks. 

One major disadvantage of masterslice circuits has been 
low circuit density. Circuit and device arrays require channels 
and alleys for routing interconnects. And because a single 
pattern must accommodate many different system designs, 
considerable interconnect routing space can be left unused 
after the chip is designed. Conversely, in a full custom design, 
unused space can be minimized. Consequently, a masterslice 
can be three times larger than an equivalent full-custom chip 
costing 20% to 60% less. 

But masterslice manufacturers are increasing circuit densi- 
ties to bring unit cost closer to that of full-custom circuits 
purchased in high volume. Circuits with two and three layers of 
interconnects are being developed to allow more efficient use 
of chip area. Triple interconnect-level masterslices are already 
used in a recent generation of IBM computers. So while full- 
custom designers are reducing design turnaround time, master- 
slice proponents are reducing unit cost. 

Production: IC houses that process custom circuits basically 
sell a production service, not a design service. Most are con- 
cerned first with recovering design costs and then making 
profit on the volume production of parts. The general rule of 
thumb calls for total production volume representing at least 
ten times the supplier’s design cost. 

Some firms may accept a smaller production volume if engi- 
neering costs can be lowered. The customer may satisfy this 
requirement by using a design specialty firm or the in-house 



Developing a custom IC is a multistage process. The degree of user involve- 
ment varies between companies. This diagram outlines the development of 
a custom chip designed from a cell library. Source; Signetics 
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Typical “spread” of cost 
distribution depending 
on circuit type, test and 
screening requirements, 
package type and other 
factors. I 


— Semicustom — 
more economical 


Crossover 

region 


Production Volume (thousand units) 



— Full custom — 
more econimical 


Production volume influences the choice between full-custom and semicustom parts. However, other considerations (such as design 
turnaround time) may be overriding factors. Source: Exar 
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engineering staff. Specialty firms provide services such as 
design, mask-making, assembly and testing. In many cases 
a design house controls the evolution of an 1C through tooling, 
fabrication and final delivery. 

Selecting a fabrication process based solely on chip cost is 
not entirely straightforward. For any given process, all wafers 
cost about the same regardless of circuit complexity. The cost 
of a chip is determined chiefly by yield, which tends to de- 
crease with chip-area increase. Thus, chip cost varies directly 
with chip area. 

Cost comparison between processes is more complex. Older 
processes do not necessarily produce higher yields than 
newer process techniques. And although processes involving 
more fabrication steps tend to have higher production cost per 
wafer, a more complex process may also allow circuit designs 
that produce smaller chips. Similarly, wafers fabricated by 
newer processes that involve expensive production equipment 
are usually costly. But, improved processes, although expen- 
sive, can produce high yields which tend to lower the die cost. 
The process must therefore be chosen to get the lowest chip 
cost consistent with meeting performance requirements. 

Packaging: A standard package can cost from a few cents 
to several dollars. In many custom designs, package cost can 


be the largest part of unit cost, especially if a custom package 
is required. 

Testing: This cost can be a large portion of the total unit cost. 
So care must be taken to design the chip for minimum testing 
requirements. Testing costs depend on the type of test equip- 
ment used and the amount of time required to test. Ideally the 
simplest and most widely available equipment should be used. 

Testing cost can range from $50 per hour to several hundred 
dollars per hour. The manner in which tests are specified can 
vary test time per part from a few seconds to a minute. It is not 
economically feasible to test many complex digital circuits 
for every possible combination of inputs and outputs. And 
unless complex random logic is designed with testing in mind, 
it may not be possible to test the final product adequately. 

Testing should be considered early in the design phase to 
minimize cost. Usually it is possible to select a process tech- 
nology or circuit configuration that eliminates the need for 
some parametric tests. If timing requirements are critical, for 
example, using one of the faster process technologies or 
circuit configurations can eliminate testing speed parameters. 
Similarly, using a superior process for linear circuits could 
eliminate the need to test for offset voltages in op-amps. 


Terminology 


Assembly: Process of mounting a chip into a package and con- 
necting the chip terminal pads to package terminals. 

CAD: Computer-aided design. CAD includes computerized 
equipment that performs circuit simulation, logic simula- 
tion, automatic circuit and logic drawing, topological digi- 
tizing, topology construction on a CRT terminal, design rule 
checking and test generation. 

Cell: Circuit performing a digital or linear function that is 
repeatedly used to design an LSI/VLSI chip. 

Cell library: Collection of predesigned cell functions stored in 
a CAD data base. Custom LSl/VLSl devices can be de- 
signed by choosing appropriate cells from the library and 
locating them on a chip to minimize interconnects and 
maximize performance. The cells are computer character- 
ized for performance much like SSI and MSI ICs with data 
sheets for each cell. 

Custom circuit: In general, a component whose manufacture 
is under the exclusive control of a customer. The term can 

• refer to full-custom, customized-standard or semicustom 
parts. In semicustom parts most of the mask layers are 
common to many customers, and only the final interconnect 
patterns are special. A customized part is a modification 
of a standard part to the requirements of a customer. Full- 
custom parts normally are fabricated from masks con- 
figured for the customer. 

Design rules: Collection of rules that define minimum dimen- 
sions of device topological structures. Design rules also 
express process-parameter design limits such as gain fac- 
tor, threshold level, oxide thickness and capacitance. 

Die: Rectangular piece of semiconductor material into which 
electrical circuits have been fabricated. Also called a chip. 
Plural is dice. 

Digitized data base: Recorded digital data representing a topo- 
logical drawing of an SSI, MSI, LSI or VLSI device. The data 
include locations and dimensions of rectangles that make 
up individual circuit elements and interconnects. 


Gate: Basic digital-logic element producing a binary output 
depending on the logic state of various inputs. 

Gate array: Regular pattern of circuit components on a chip, 
connected to form regular patterns of gates. The gates are 
not interconnected until the customer specifies the chip 
function. 


Gate equivalent: Basic unit of measure for digital circuit com- 
plexity based on the number of elementary logic gates 
needed to provide the same circuit function. 

LSI: Large-scale integration. Device design integrating from 
100 up to thousands of gate equivalents on a chip. 

Macrocell array; Regular pattern of grouped, unconnected cir- 
cuit components. Macrocells are formed into standard logic 
elements by interconnecting the components to provide 
specific circuit functions. Interconnects between the cells 
are specified to perform a specific chip function. The for- 
mation of the cell functions and cell interconnects are 
unique to the customer. 

MSI: Medium-scale integration. Device design integrating from 
10 to 100 gate equivalents on a chip, 

Masterslice; In general, a partially processed chip containing 
circuit elements for customizing through final metal inter- 
connect patterns. Can refer to gate, device or cell arrays. 

Pastle: Scaled decal (usually transparent) representing both 
function and dimensions of an 1C building block sucTi as a 
gate, flip-flop or I/O buffer. Pasties are a commonly used 
tool for designing LSI/VLSI chips from a cell library. Each 
cell type has pastie equivalents. 

SSI: Small-scale integration. ICs containing fewer than ten 
logic-gate equivalents. 

Silicon gate: MOS design in which the gate is made of silicon 
instead of metal. Silicon-gate MOS is faster and more dense 
than metal-gate MOS. 
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Feature size: Dimensions of rectangles, lines and spacings in 
in an 1C topological design. 


VLSI: Very-large-scale integration. Device design integrating 
thousands of gate equivalents on a chip. 
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Cost: Intense activity in both gate arrays and 
associated development tools should make 
the gate-array concept extremely cost com- 
petitive v\rith other design approaches. Typical 
costs for the development of a gate array and 
a full-custom 1C are shown in the accompany- 
ing tables. 

New gate arrays are currently in widespread 
development by 1C manufacturers; CMOS 
products with up to 8,000 gates and emitter- 
coupled-logic (ECL) devices with 100-pico- 
second gate delays have already been devel- 
oped. Although most of the attention has been 
concentrated on CMOS, many bipolar tech- 
nologies are not being neglected. 

Gate arrays are available in a number of 
bipolar technologies including ECL, Schottky 
TTL, integrated injection logic, integrated 
Schottky logic (ISL), and Schottky transistor 
logic (STL). Gate delays for these devices can 
be as low as 0.8 nanoseconds. Gate array 
chips are also available in NMOS and com- 
bination CMOS/NMOS versions. 

Availability of computer-aided-design (CAD) 
tools and software support are helping both 
semicustom and custom products gain ac- 
ceptance. in some cases, IC suppliers permit 
customers to use the supplier’s in-house CAD 
facilities. Training courses, running three to 
five days, are also being offered by many IC 
manufacturers. 


Custom IC cost factors. 


Before Process Assembly 

• Orders: Issues & Tracking 

• Specific Documentation 

• Orders: Issues & Tracking 

• Purchase Prices 

• Cost of Capital 

• Inventory: Storage Space/Handling 

• Incoming Inspection 

• PC Board Space 

• Power Consumption 

After PC Assembly 

• Test: Board 

• Failure Diagnostic 

• Test Active/Passive 
Components 

• Repair 

• Re-Test 

• Re-inventory 


Typical costs for the development of a 1000-gate array. 


1. Tooling Development 

min. 

max. 

A) Circuit Conversion 

$500 

$1500 

B) Layout 

C) Digitization, PG Tape, Masks, 

20 prototype units in ceramic DIP, 

$2.5K 

$5K 

bench tested 

2. Preproduction 

$9K 

$13K 

A) Test Program Development 

B) Test hardware 

$4K 

$8K 

Personality Board 

$1K 

$2K 

Probe Card 

Special Supplies, Signal 

$100 

$200 

Generator 

* 

* 

Burn-In Board 

$500 

$2500 

Other 

C) Production Qualification Units 
(Optional) 

Burned-In, Temperature Tested 



100 units 

3K 

$6K 

883B Environmental Screening 

Extra 


TOTAL 

* Depends on application 

$18K 

$40K 


Typical development costs for a full-custom integrated circuit. 



min. 

max. 

1. Tooling Development 



A) Circuit to LSI Conversion 

B) Layout 

C) Digitization, PG Tape, Masks 

$20K 

$200K 

2. Engineering Evaluations: 5 wafers 



Working Plates Per Plate 

$50 

$100 

Bipolar: 1 -Layer Metal 4-6 weeks 

$3K 

$6K 

2-Layer Metal 6-8 weeks 

Pt Schottky Diodes - week extra 

$5K 

$10K 

CMOS: 1 Poly, 1 Metal 6-8 weeks 

$3K 

$5K 

Same, 4 Micron 6-8 weeks 

$4K 

$6K 

May need several iterations, usually 2 to 4 



3. Prototypes 



A) Establish Waferbank 



30-45 Wafers from Several Runs 

$10K 

$30K 

B) First Look Samples 

100 Untested Dice Packaged in 



Ceramic Sidebraze 

$600 


C) Test Program Development 

D) Test Hardware 

$5K 

$30K 

Personality Board 

$1K 

$2K 

Probe Card 

$100 

$200 

Special Supplies, Signal Generators 

* 

* 

Burn-In Board 

$500 

$2500 

Other 

* 

* 

E) Production Qualification Units (if desired) 



Burned-In, Temperature Tested 

100 Units 

$3K 

$6K 

883B Environmental Screening 

Extra 


TOTAL 

$40K 

$280K 

* Depends on application 
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Comparison. The relative ranking of risk factors for alternative 
design approaches is shown at the right. These ratings will 
vary depending on the selected suppliers for custom, cell 
library, gate array or non-LSI devices. Therefore, this chart 
should be used only as a guide. In the case of linear designs, 
risks are greater than for digital counterparts. Unless the vari- 
ous circuit blocks assembled from a cell library are compatible 
with each other from the standpoint of processing, the overall 
performance of the chip can be less than expected. For 
instance, the breakdown voltage, beta, sheet resistance, im- 
plant dosage, and epi thickness requirements, to say nothing 
of the starting material, may be mutually exclusive. Also, NPN 
and PNP transistor configurations cannot both be optimized 
for performance as is possible with discrete devices. 


Comparisons of advantages of various design 
approaches. A rating of 1 indicates best. 


(Numbers in parenthesis ap 

ply to linear designs.) 


Full 

Custom 

Cell 

Library 

Gate 

Array 

Non- 

LSI 

Design Costs 

4(3) 

3(4) 

2 

1 

Design Time 

4(3) 

2(4) 

3(2) 

1 

Mask Costs 

4 

4 

2 

1 

Redesign Flexibility 

4 

3 

2 

1 

Test Program Costs 

3 

3 

2 

1 

Circuit Purchase Price 

1 

2 

3 

4 

System Power 

Required 


2 

2 

4 

Reliability 

1 

2 

2 

4 

PC Board & Costs 

1 

2 

2 

4 

Production Labor 

1 

2 

2 

4 

Security 

1 

3 

2 

4 

Added Features/ 

Board 

1 

3 

3 

4 


CUSTOM CONSIDERATIONS 


Benefits provided by custom, related to cost factors, are 
described in the following paragraphs: 

Specification Documentation: Since a single custom IC can 
replace as many as 100 MSI circuits (plus assorted external 
active and passive components, such as decoupling capacitors, 
diodes, and transistors), paperwork needed is greatly reduced. 

Purchasing: The purchasing function is not a “free” activity in 
any company, it costs money to issue purchase orders, and to 
track them through various delivery dates and procedures with 
phone calls and computer time. The lower parts count signi- 
ficantly reduce this paper load. 

Purchase Price: Depending oh the complexity of the chip, the 
price for a custom device can be lower, at, or above that of all 
the components to be replaced. It is important to count all of 
the passive peripheral components involved, such as sockets, 
resistors, capacitors, inductors, and perhaps even connector 
pins to the outside. 

Cost of Capital: This cost varies with prevailing interest rate. If 
a company has to borrow development money, usually at about 
three or four percent over prime rate, then this interest is also 
an expense incurred by the project. But even if cash is avail- 
able, there still may be an opportunity cost. This is the income 
that could have been earned if the cash had been used on 


short-term projects (such as buying more inventory — provided 
the sales to turn the inventory over exists). 

Inventory: Once the material is in the plant, it has to be handled 
(including counting, sorting, and paperwork), and stored. 
Usually, storage space is predefined, and, since it already 
exists, it is not considered to be an additional expense. How- 
ever, one has to remember that real estate value on a per- 
footage basis is substantial and that other departments might 
make a more cost effective use of any space available. Hence, 
an additional cost is incurred for each additional component 
that has to be stored and accounted for. Also, components may 
become obsolete before the inventory is used up. Custom ICs 
contribute to decreasing inventory expenses. 

Incoming Inspection: Unless pre-aged and pre-screened com- 
ponents are bought to prevent early failures (infant mortality), 
it is advantageous to inspect active components as they come 
in. Again, a reduction in the number and variety of devices to 
be tested adds to profits. 

Printed Circuit Board Space: Fewer components mean less 
space needed to mount them, less auxiliary components, less 
artwork for interconnect lines, fewer holes to be drilled, and 
less insertion time and effort — as well as a smaller board. 

Power Consumption: The power consumption of the entire 
system is usually dramatically reduced, making savings pos- 
sible with lowered power supply and cooling requirements. 
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CUSTOM/SEMICUSTOM 


MASTER SELECTION GUIDE 

CUSTOM/SEMiCUSTOM 









Alphatron 


Digital, Linear, 
Combined Digital/ Linear 


Up to 4400 2-input gates 


Silicon- or metal-gate PMOS, 
NMOS, CMOS 


Silicon- or metal-gate PMOS, 
NMOS, CMOS 


Silicon- or metal-gate PMOS, 
NMOS, CMOS 


Logic diagram, functional specifi- 
cation, data-base tape. PG 
tape, masks, COT. 


Alphamap layout logic diagram 
functional description block 
diagram. 


Complete CAD assistance for 
logic circuit simulation design 
rule checks, breadboard 
assistance. 


Logic simulation, breadboard 
assistance, design rule checks, 
decals. 


Wafer production procured from 
outside foundries. Testing 
done in-house. 


Any upon request 


Functional, parametric, burn-in, 
thermal shock, environmental. 


In-house designed, customer- 
supplied, or outside service. 


Complete custom capability in- 
cluding design, instruction, 
CAD and process licensing and 
technology sales. CAD also 
available through timesharing 
amt at Design Centers. 


Multiple sourcing. Cell library 
and design rule handbook. 


Manufacturer 

FOR DETAILED DATA SEE; 


Chip Density Range (equiv. gates} 


Cell Library 


Design Kit Available 


Combined Digital/ Linear 


^ Provide Design Assistance 


Acceptable Customer Input 
(in order of preference) 


Design Aids 


Production 


Preferred Delivered Product 


Test Program Generation 


Production Test 


Full Custom Circuits 


Customized Standard Circuits 


Electrical Test Systems Available 


Comments 


Linear 
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CUSTOM/SEMICUSTOM (cont) 


Manufacturer 

Applied Micro Circuits 

AWI 


FOR DETAILED DATA SEE; 




Customized Standard Circuits 


Linear, Digital, 
Combined Digital/ Linear 

Digital 

Combined Digital/ Linear 

Gate Array 

ECL 

Bipolar, CMOS, silicon-gate 
MOS, hybrids 

2-Sm silicon-gate CMOS, 
6i-CMOS (Bipolar and CMOS) 

Chip Density Range (equiv. gates) 

250 to 1500 gates 

10 to 10,000 


Cell Library 

ECL 

Over 2600 type 


Design Kit Available 

Yes 

Yes 

Yes 

Full Custom Circuits 

Digital 

ECL 

Yes 


Linear 


All processes 


Combined Digital/ Linear 


All processes 


Provide Design Assistance 

Yes 

Yes 


Acceptable Customer Input 
(in order of preference) 

Functional specification, logic 
diagram, test vectors, PG Tape, 
Tegas Tape. 

Functional schematic, 
circuit diagram 


Design Aids 

Logic simulation, design rule 
checks. 

Users manual 

Circuit simulation, logic simula- 
tion, schematic entry, test 
program generation, design 
rule checKS, breaiSmard 
assistance. 

Production 

In-house, procured 

In-house robotics and 
automation 

in-house, procured 

Preferred Delivered Product 

Packaged dice 

Printed card mounted, 
packaged units 

Packaged devices, others 
available 

Test Program Generation 


No 

Yes ' • 1 • 

Production Test 

Functional, parametric, burn-in, 
thermal shock environmental. 

Functional 

Functional, parametric, burn-in, 
thermal shock, environmental, 
MIL 

Electrical Test Systems Available 


Customer supplied 


Comments 
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CUSTOM/SEMICUSTOM (cont) 


Manufacturer 

California Devices 

Cherry Semiconductor 

Circuit Technology Inc. 

FOR DETAtLED DATA SEE: 




Customized Standard Circuits 

Digital 

Digital, Linear, Combined 
Digital/ Linear 

Digital 

Gate Array 

Silicon- or metal-gate CMOS 

I^L, LSI^, ECL and other bipolar 

Silicon gate CMOS 

Chip Density Range (equiv. gates) 

50 to 1780 

2-input gates 

64 to 150 gates/ mm* 

560 to 1440 — 5 micron 
single metal 

1120 to 3876 — 4 micron 
double metal 

Cell Library 

Silicon- or metal-gate CMOS 

l*L, LSI*L, ECL and other bipolar 

CMOS and LSTTL 

Design Kit Available 

Yes 

Yes 

Yes plus CAD 

Full Custom Circuits 

Digital 


l*L, LSI*L, ECL and other bipolar 

Silicon gate CMOS 

Linear 

Bipolar linear arrays 

l*L, LSI*L, ECL and other bipolar 


Combined Digital/ Linear 


l*L, LSI*L, ECL and other bipolar 


Provide Design Assistance 

Yes 

Yes 

Yes 

Acceptable Customer Input 
(in order of preference) 

Logic diagram with test vectors 
and PG tape; circuit diagram 
with data-base tape and com- 
posite drawing; breadboard. 

Customer-owned tooling; circuit 
diagram; logic diagram; 
breadboard. 

Logic diagram and test vectors. 
Customer-owned tooling. 
Functional specification. 

Design Aids 

Logic and circuit simulation; 
breadboard assistance; design 
rule checks. 

Logic simulation; breadboard 
assistance; design rule 
checks. 

Logis simulation, auto layout, 
rules checks, network com- 
parison checks. 

Production 

In-house and procured 

In-house 

in-house plus second sourcing 
availability. 

Preferred Delivered Product 

Scribed dice, packaged dice, 
substrate-mounted device. 

Packaged dice; flip chips 

All options available 

Test Program Generation 

Yes 

Yes 

Yes 

Production Test 

Functional, parametric, burn-in, 
thermal shock, environmental, 
MIL 

All except military 

Full capability including full 

MIL, class S and geothermal 
(200°t;). 

Electrical Test Systems Available 

Sentry VII, Sentry Series 20 

, 

Teradyne 1259, A310, A311 

. 

Fairchild series 10 

Comments 

Si-gate isolated oxide CMOS has 
TTL/LSTTL interfacing capa- 
bility, high-speed performance. 

Dice can be solder-bump flip 
chips with nitride passivation; 
packaged dice can be delivered 
from COT for full custom. 

No limit on package variety. 
In-house multichip hybrid 
capability. 
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CUSTOM/SEMICUSTOM (cont) 


Manufacturer 

FOR DETAILED DATA SEE: 

Circuit Technology Inc. 


Comlinear Corp. 

Customized Standard Circuits 

Digital 


Yes 

Gate Array 

CMOS on Sapphire 



Chip Density Range (equiv. gates) 

1120 to 38764 micron 
double metal 



Cell Library 

CMOS and ISTTl 

1 

Y.S 


Design Kit Available 

Yes plus CAD 



Full Custom Circuits 

Digital 

CMOS on Sapphire 

i 



Linear 



Bipolar-FET 

Combined Digital/ Linear 




Provide Design Assistance 

Yes 


Acceptable Customer Input 
(in order of preference) 

Logic diagram and test vectors. 
Customer-owned tooling. 
Functional specification. 

1 Logic diagram, circuit diagram, 
functional specification, bread- 
board, data-base tapes, PG 
; tapes, mask sets, customer- 
owned tooling. 

i Functional specification 

Design Aids 

Logic simulation, auto layout, 
rules checks, network com- 
parison checks. 


‘ Computer simulation 

Production 

In-house 


In-house or procured 

Preferred Delivered Product 

All options available 

.packaged unitsj will si^HJly 
: wafers or dice. 

: 

Packaged circuit, printed card 
mounted units. 

Test Program Generation 

Yes 


Yes 

Production Test 

Full capability including full 

MIL and class S. 

.:.;>Maonatpn-nnretrtc 

... - 

Functional, burn-in, thermal 
shock, linear, MIL 

Electrical Test Systems Available 

Fairchild series 10 


Complete time domain and fre- 
quency domain testing from 
dc to 18 GHz. 

Comments 

No limit on package variety. 
In-house multichip hybrid 
capability. 

w 

Specialties include amplifiers 
with extremely wide band- 
width and fast settling time, 
fast sample-hold and A to D 
conversion products. 
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Exar Integrated Systems 


Custom MOS Arrays 


(Page 4630) 


(Page 3386) 

Digital, Linear, Combined 
Digital/Unear 

Metal-gate CMOS; 1*L 
Si-gate CMOS 


ut, breadboard, 
'am, logic diagram, 
iagram. 


Logic simulation; breadboard 
assistance; design rule 
checks. 


in-house 


Functional, 


MASTER SELECTION GUIDE 


Manufacturer 

FOR DETAILED DATA SEE: 


Customized Standard Circuits 


Digital, Linear, 
Combined Digital/ Linear 


Gate Array 


Chip Density Range (equiv. gates) 


Design Kit Available 


Test Program Generation 


Production Test 


Electrical Test Systems Available 


HP, MCC 


Total IC development from con- 
cept through product delivery. 
Any subset of the development 
cycle (design, layout, etc.) 


Comments 


CUSTOM/SEMICUSTOM (cont) 


Design Aids 


Production 


Preferred Delivered Product 


No preference 


Full Custom Circuits 
Digital 


Combined Digital/Linear 


Provide Design Assistance 


Acceptable Customer Input 
(in order of preference) 


Custom integrated Circuits 


Logic simulation, circuit simula- 
tion, design rule checks, 
breadboarding, complete 
Calma layout system, in-house 
CAD software, engineering 
assistance. 


Procured 


l*L/ Linear, TTL/ Linear, 
CMOS/Linear 


No preference 
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CUSTOM/SEMICUSTOM (cont) 


Manufacturer 

FOR DETAILED DATA SEE; 


Ferranti 


Customized Standard Circuits 


Linear, Digital, Combined 
Linear/ Digital 

Digital 

Gate Array 


Collector Diffusion Isolation 


Chip Density Range (equiv. gates) 


200 to 10,000 Gates/chip 


Cell Library 


Collector Diffusion Isolation 


Design Kit Available 


Yes 

; Yes ’ ... 

Full Custom Circuits 

Digital 


Collector Diffusion Isolation 


Linear 

'T'/v'UV ^ H'P 

Collector Diffusion Isolation 

Silicon-gate CMOS, LSTTL 

Combined Digital/ Linear 

Tf/, ’ - 

Collector Diffusion Isolation 


Provide Design Assistance 


Yes 


Acceptable Customer Input 
(in order of preference) 


Pattern-generator tape, com- 
posite drawing when done on 
Ferranti's supplied design 
station; functional specifica- 
tion, logic diagram, circuit 
diagram, breadboard, test 
vectors. 


Design Aids 


Logic simulation, breadboard 
assistance, design rule checks, 
full design capability. 


Production 


In-house 


Preferred Delivered Product 


Packaged dice 


Test Program Generation 


Yes 

Automatic 

Production Test 


Functional, parametric, burn-in, 
thermal shock, environmental, 
MIL, linear. 


Electrical Test Systems Available 


LTX, Teradyne, Custom 


Comments 

. Remote access to fARCAD 

via telephone link 

Semi-custom from off-the-shelf 
selection of a range of 
standard wafers. 

. 



Dual-layer metal; CAD system 
verifies design,- auto place- 
ment and routing from cus- 
tomer's inputs. 
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MASTER SELECTION GUIDE 


CUSTOM/SEMICUSTOM (cont) 





Harris Semiconductor 


System specification, Logic 

m i«.i 

uKigMiu^ \jnthm ui 


Proven Cell Library MACROS, 
Logic Simulation, Layout P 
grams and Test Grading. 


In-house 


Wafer, packaged dice, scribed 


General instrument 


GTE Microcircuits 


Silicon-gate CMOS 


560 to 2014 


504 — 2500 


ISO-CMOS 


Manufacturer 

FOR DETAILED DATA SEE: 


Customized Standard Circuits 


Gate Array 


Design Kit Available 


Full Custom Circuits 

Digital 

0 

;d 

'd 

O 


Linear 


Combined Digital/ Linear 


Provide Design Assistance 


Acceptable Customer Input 
(in order of preference) 


Calma tapes, PG tapes, masks 


Design Aids 


Packaged die, probed wafers, 
mapped wafers 


Preferred Delivered Product 


Test Program Generation 


Functional, parametric, burn-in 


Production Test 


Sentry LTX, H;P., Mega, XINCOM 


Ele^tricai Test Systems Available 


Comments 


Cell Library 


ISO-CMOS 


ISO-CMOS 


ISO-CMOS 


Design rule checks, 
Logic simulation 


In-house 


Chip Density Range (equiv. gates) 
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CUSTOM/SEMICUSTOM (cont) 


Manufacturer 


Integrated Circuit Systems 

Integrated Technology Corporation 

FOR DETAILED DATA SEE; 

w— 



Customized Standard Circuits 

Linear, Digital, Combined 
Linear/ Digital 

Digital, Linear, Combined 
Digital/ Linear 


Gate Array 

Metal gate CMOS, linear bipolar 

CMOS 


Chip Density Range (equiv. gates) 

80 to 1098 



Cell Library 


All MOS processes 

■ 

Design Kit Available 

liliMiBiiiill 



Full Custom Circuits 

Digital 


CMOS/ SOS; CMOS, DMOS, NMOS, 
SI or Metal Gate,- Double level 
metal; Double level poly. 

Silicon- or metal-gate MOS; TTL, 
STTL, LSTTL, I^L, ECL, other bipoar 

Linear 

i 

CMOS 

Silicon- or metal-gate 

CMOS; bipolar 

Combined Digital/ Linear 


CMOS 

Silicon- or metal-gate 

CMOS; bipolar 

Provide Design Assistance 


Yes 

^ 1 

Acceptable Customer Input 
(in order of preference) 


No minimum required 


Design Aids 


DRC and ERC on VAX 11/780, 
Calma GDS II, sticks software, 
production test, systems. 

Logic simulation; breadboard 
assistance; design rule checks; 
transient analysis. 

Production 

«r 

niiliimHHHm 

Small to medium quantity 

Procured 

Preferred Delivered Product 


Packaged parts 


Test Program Generation 

Yes 

Yes 

Yes 

Production Test 

Functional, parametric, burn-in, 
thermal shock, environmental, 
MIL. Linear S^. 

Yes 

Functional; parametric 

Electrical Test Systems Available 

lT-200 

Megatest 

Siemens 

Comments 


Services; design, layout, chip/ 

PCB artwork, test generation, 
product engineering, test and 
production. 

Services: design, tooling for 
custom ICs; service industry 
used for photomasks, wafer 
fab, assembly, some testing. 
System design and production 
with custom IC’s. 
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CUSTOM/SEMICUSTOM (cont) 





,'i W.'V'V. 


'j. - - jrfu-. 






||H||B|B 


» I- ii isl 


interdesign 
(Page 4747) 


Internationai Microcircuits 


international Microelectronic 
Products 

(Page 4749) 


(Page 4748) 


Digital, Combined 
Linear/Digital 


Digital, Linear. Combined 
Digital; Linear 


m gate CMOS 


and CMOS 


unctional specification, logic 
dtagrafli, circuit diagram, 
breadboM tost vectors, 
customer-ovmfed tcolln^' (^^attern- 
generator tape, composite 
drawing), known good device. 


Logic simuiaticm, brearkjoard 
assistance, design rule chc 
engineerir^ assistance. 


Metallized wafers procured 
other functions in-house. 


In-house and procured 


Packaged dice, bare dice, probed 
wafers. 


Functional, parametric, burn-in, 
thermal shock, environmental, 


parametric, birni-in 


CDI RTL; 255 logic cells; CDI 
CML 450-2000 gates; meb 
gate CMOS; 140-800 gate: 
Silicon-gate CMOS 150-201 
gates. Linear bipolar 100- 
components. 


Manufacturer 


FOR DETAILED DATA SEE: 


Customized Standard Circuits 


Chip Density Range (equiv. gates) 


Cell Library 


Design Kit Available 


Production 


Preferred Delivered Product 


Test Program Generation 


Production Test 


Electrical Test Systems Available 


Comments 


Full Custom Circuits 

Digital 


Linear 


Combined Digital/ Linear 


Provide Design Assistance 

Acceptable Customer Input 
(in order of preference) 
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'Hrclii Kira ill 


(Page 4762) 


Implemented in gate array format 
Silicon gate oxide isolated 
CMOS/HCMOS; oxide isolated 
bipolar ECL 


Logic diagram to PG tape — 
Many input formats possii 
depending on customer in 


LSI design system (LOS), includ- 
ing design entry, circuit 
simulation, logic simulation, 
PG and test tape generation 
via remote terminal or factory 
based. 


Functional, parametric, burn-in, Functional, parametric, burn-in; 
thermal shock, environmental, i thermal shock, environmental; 
MIL ... ■ MIL 

f Sentry, Teradyne, Xincom, 

Tektronix 


Functional parametric to MIL 
8838- 


i" Macrodata 107 and customized 
equipment. 


Multiple sourced 


Specialize in linear and data- Multiple-sourced production 

acquisition signal-conditioning | 
circuits. I , . 


Manufacturer 

FOR DETAILED DATA SEE; 


Customized Standard Circuits 


Gate Array 


Chip Density Range (equiv. gates) 


Cell Library 


Design Kit Available 


Full Custom Circuits 

Digital 


Provide Design Assistance 


Production 


Test Program Generation 


CUSTOM/SEMICU^TOM (cont) 


Acceptable Customer Input 
(in order of preference) 


Comments 


Preferred Delivered Product 


Production Test 


Electrical Test Systems Available 


Combined Digital/Linear 


Linear 


Design Aids 
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CUSTOM/SEMiCUSTOM (coht) 





In-house wafer fabrication; 3 
and 4-inch lines procurred 
asembiy. 


Functional, parametric, burn-in, 
MIL STD 883. 


Cell Library 


Up to 75 Volt 


Combined Digital/ Linear 


Design Manual, CAD with VIA 
Systems, "Gates” design 
package. 


Procured 


MCE will interface with customer 
anywhere in design sequence. 
UniDES; software. 


Logic simulation; breadboard 
assistance; design rule checks; 
UNIDES. 


In-house manufacturing; 4" 
Wafer Fab 


Mapped wafers; probed wafers; 
scribed dice; substrate- 
mounted dice; packaged dice; 
custom packaging. 


Test Program Generation 


Functional; parametric 


Teradyn J273 and A300 with 
laser trim; Pragmatic Inspector 
200 (72 pin digital IC); Kiethley 
300. 


Electrical Test Systems Available 


Production 


Preferred Delivered Product 


Functional arrays available CMOS 
MGA and SGA series; also 
linear function ceils. 


Manufacturer 

FOR DETAILED DATA SEE: 


Master Logic 


Customized Standard Circuits 


Digital 


Gate Array 


Chip Density Range (equiv. gates) 


50 to 1500, silicon-gate 
50 to 600, metal-gate 


Production Test 


Comments 


50 to 10,000 gates 


Design Kit Available 


Linear 
c 
o 


Up to 20 Volt 


Provide Design Assistance 


Design Aids 


Pragmatic designs 


Silicon- or metal-gate CMOS 


MCE Semiconductor 


Linear, Digital, Combined 
Linear/ Digital, Bipolar, CMOS 


CMOS, ECL, Dielectric 
Isolation, PL, Linear 


Full Custom Circuits 

Digital 


Yes '■ 


In-house 


Multiple sourced 


Acceptable Customer Input 
(in order of preference) 


Silicon- or metal-gate CMOS 


4444 


©IC MASTER 1984 

































MASTER SELECTION GUIDE 


CUSTOM/SEMICUSTOM (cont) 


Manufacturer 

FOR DETAILED DATA SEE: 

Microcircuits Technology, Inc. 

Micro Innovators 


Customized Standard Circuits 

Digital, Linear, Digital/Linear 

Digital 


Gate Array 

Linear bipolar, metal gate NMOS, 
CMOS; silicon gate CMOS 



Chip Density Range (equiv. gates) 

250 to 6000 gates 

50 to 250 mil* 


Cell Library 

Silicon gate or metal gate NMOS, 
CMOS, linear bipolar 



Design Kit Available 

No 

No 


Full Custom Circuits 

Digital 

Silicon gate CMOS, 

Metal Gate CMOS 

Silicon- or metal-gate PMOS, 
NMOS, CMOS, other MOS 


Linear 

Bipolar, CMOS 

Silicon- or metal-gate PMOS, 
NMOS, CMOS, other MOS 


Combined Digital/ Linear 

CMOS and bipolar 

Silicon- or metal-gate PMOS, 
NMOS, CMOS, other MOS 


Provide Design Assistance 

Yes 



Acceptable Customer Input 
(in order of preference) 

Logic diagram, breadboard, 
block diagram, functional 
specifications. 

Functional specification; logic 
diagram; circuit diagram; 
breadboard; test vectors; 
customer-owned tooling. 


Design Aids 

Calma CAD, logic simulation, 
circuit simulation. 

Logic simulation; breadboard 
assistance; design rule checks. 


Production 

In-house, procured 

In-house 

in-house 

Preferred Delivered Product 

Packaged units 

Probed wafers; packaged dice 

Custom packaging; all standard | 
configurations except mapped . 
wafers. < 

Test Program Generation 

Yes 

Yes 


Production Test 

Functional, parametric, burn-in, 
environmental, MIL, linear 

Functional; parametric; burn-in 

Ail'' 

' ' "i 

■ : , ■ ; 1 

Electrical Test Systems Available 

Fairchild Sentry 

Sentry, Teradyne, Comparator 


Comments 

MOS: 

3 and 5 micron channel lengths. 
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CUSTOM/SEMICUSTOM (Cont) 








Monolithic Memories 


Mitel Semiconduc 


(Page 4788) 


(Page 3048) 


Silicon-gate CMOS, double poly 


Silicon-gate CMOS, double poly 


Manufacturer 

FOR DETAILED DATA SEE: 


customized Standard Circuits 


Gate Array 


Chip Density Range (equiv. gates) 


300 to 6000 


Cell Library 


Design Kit Available 


Full Custom Circuits 
Digital 


Silicon- or metal-gate PMOS, 
NMOS. CMOS 


Linear 


Combined Digital/ Linear 


Provide Design Assistance 


Acceptable Customer Input 
(in order of preference) 


Logic diagram; circuit diagram; Functional specificat 
functional specification; bread- | diagr 

board; customer-owned tooling; I t<^ 

known good device. 


Design Aids 


Logic simulation; breadboard 
assistance. 


Production 


Procured 


Preferred Delivered Product 


Packaged dice 


Test Program Generation 


Production Test 


Functional; parametric; burn-in 


Electrical Test Systems Available 


Chip debugging with portable 
micro prober on customer's 
premises. 


Comments 


Micro-Sciences 


CMOS, NMOS 


CMOS 
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CUSTOM/SEMICUSTOM (Cont) 


Manufacturer 

FOR DETAILED DATA SEE: 


Metorota 

>■ ’-a* ^ X ^ 

(Page 4796) 

Murray Consulting 

Customized Standard Circuits 

Digital 

Digital 

Linear, Digital, Combined 
Linear/ Digital 

Gate Array 

3fi silico^ate CMOS 


CMOS 


200 to 3200 

ii 


1 to 100 

Cell Library 


120 functions; 

80 functions 

BiMOS 

Design Kit Available 


Manuals 

No 

Full Custom Circuits 

Digital 



Silicon-gate CMOS; TTL 

Linear 




Combined Digital/ Linear 

-^'1 - 


Silicon-gate CMOS; bipolar 

Provide Design Assistance 

j Yes 

Yes 

Yes 

Acceptable Customer Input 
(in order of preference) 


Breadboard; circuit diagram; 
functional specification. 

Design Aids 


Design rule checks 

Production 


In-house, procured 

Preferred Delivered Product 


Packaged dice; PC-mounted 
packaged units. 

Test Program Generation i 

^ r™ ■ 

No 

Production Test 


100% AC and DC and functional 

: , ' ' J':' 1 

Functional 

Electrical Test Systems Available 




Comments 

Complete custom capability 

ECL lOK compatible, £Cl 10 KH 
compatible, TTL-LS compatible, 
remote dseign centers. 

Develop photo-integrated 
circuits: CMOS, MOS, bipolar, 
BiMOS. 


(D 

■D 

D 

O 

C 

o 
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o 
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0 

CO 


0 
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CUSTOM/SEMICUSTOM 


MASTER SELECTION GUIDE 

CUSTOM/SEMICUSTOM (Coni) 


0 

'5 

0 

c 

_o 

0 

0 

CO 


0 

0 

0 


Manufacturer 

FOR DETAILED DATA SEE: 

HEC Bectrenics 

(P^e479$ 

NCM Corporation 

Nitron 

Customized Standard Circuits 

Digital, Linear, Combined 
Digital/ Linear 

Linear, digital, combination 

Digital 

Gate Array 

Hniiiiiiifli 

CMOS (si-gate, metal-gate) bipolar 

Metal-gate CMOS 

Chip Density Range (equiv. gates) 

Toaoiw 

1000 (max.) 

50 to 600 

Cell Library 


YES 

Macro library of common 
functions (overlays) 

Design Kit Available 


No 

Yes 

Full Custom Circuits 

Digital 


CMOS (si-gate, metal-gate) bipolar 

Metal-gate PMOS, CMOS 

Linear 


CMOS (si-gate, metal-gate) bipolar 

Metal-gate PMOS, CMOS 

Combined Digital/ Linear 


CMOS (si-gate, metal-gate); bipolar 

Metal-gate PMOS, CMOS 

Provide Design Assistance 


Yes 

Yes 

Acceptable Customer Input 
(in order of preference) 

SiiS 

Functional specs, logic diagram, 
circuit diagram, breadboard, 
test vectors, customer-owned 
tooling, known good devices. 

Customer-owned tooling with 
debugged test program; logic 
diagram, electrical specifica- 
tion with test vectors. 

Design Aids 


Logic simulation, breadboarding, 
design rule check, cell library. 

All available 


Production 

— 

Procured 

In-house 

Preferred Delivered Product 


Packaged-units, dice, probed 
wafers, pc assemblies. 

Packaged dice 

Test Program Generation 


Yes 

Yes 

Production Test 


Functional, parametric, burn-in, 
thermal cycle. 

All commercial and full military 

Electrical Test Systems Available 


In-house built. mC - controlled 
test systems. 

Sentry 

Comments 
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CUSTOM/SEMICUSTOM (Cont) 


Manufacturer 

National 

Pico Design 


FOR DETAILED DATA SEE: 




Customized Standard Circuits 

Digital 

No 

Digital, Linear, Combined 

Digital /Linear 

Gate Array 

Silicon-gate CMOS 

No 

Bipolar, ECL and CMOS 

Chip Density Range (equiv. gates) 

To 2400 

10,000 


Cell Library 

Yes 

Yes 


Design Kit Available 

Yes 

No 

Yes 

Full Custom Circuits 

Digital 

Metal-gate PMOS, metal-or Silicon- 
gate NMOS, high voltage metal- 
gate CMOS, low voltage metai- 
and silicon-gate CMOS, metal 
double poly silicon-gate CMOS, 
dual layer XMOS, oxide isolated 
and Schottky devices, PL 

Silicon- or metal-gate PMOS, 
NMOS, CMOS, other MOS. 

.*,45.' 

Linear 

Same as above 

No 


Combined Digital/ Linear 

Same as above 

No 


Provide Design Assistance 

Yes 

Yes 


Acceptable Customer Input 
(in order of preference) 

Any 

Logic diagram, circuit schematic, 
breadboard, functional 
specification. 

Logic diagram, breadboard, 
customer-owned tooling, 
data base tape. 

Design Aids 

Computer aided circuit analysis, 
logic and systems simulation, 
digitizing cell plotting and 
editing, design rule check, 
pattern generation, 
photolithography. 

Logic and circuit simulation; 
design rule checks; CALMA 

GDS II. 

Design rule check, testability 
analyzer, fault analyzer, auto- 
placement, auto-router, logic 
simulator. 

lllillllllBiiSiBIS^ 

Production 

In-house 

Procured 

' ■- ■=''' ' ' 

Preferred Delivered Product 

Packaged dice 

All except PC-mounted packaged 
units. 

Packaged tested dice, scribed 
dice, probed wafers, 
mapped wafers. 

Test Program Generation 

Yes 

Yes 

Yes 

Production Test 

All except linear 

Functional; parametric 

Functional, parametric, burn-in. 
MIL-STD-883. 

Electrical Test Systems Available 

Century VI and VII, Sentinel, 
Teradyne, Megatest. 

Fairchild, Sentry VII and Series 20 

Teradyne 1274, Fairchild, Sentry 
special in-house. 

Comments 





<!) 
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MASTER SELECTION GUIDE 


CUSTOM/SEMICUSTOM (Cont) 


Manufacturer 

FOR DETAILED DATA SEE: 


Customized Standard Circuits 


Gate Array 


Chip Density Range (equiv. gates) 


Cell Library 


Design Kit Available 


Full Custom Circuits 
Digital 


Combined Digital/ Linear 


Provide Design Assistance 


Production 


Preferred Delivered Product 


Test Program Generation 


Production Test 


Electrical Test Systems Available 


Polycore Electronics Inc. 



Precision Monolithics, Inc. 


Linear 


From customer-ov\(ned tooling 



Standard parts available in 
chip form 


Kit parts 


TTL, LSHL, ISL, \% ECL, 
ISO/CMOS-SiGate 


Power Interface/ Driver Circuits 


20, 40, GOV supply voltage 


FL, ECL, TTL, LSHL 


Acceptable Customer Input 
(in order of preference) 

Schematics, Performance specs. 

Customer-owned tooling (pattern- 
generator-tape, composite draw- 
ing), known good device. 

TEGAS net list, circuit sche- 
matics, data base program 

1 






Breadboard simulation 



In-house wafer fabrication 
procurred assembly 


Packaged units, dice 


In-house 3", 4" lines 


Mapped wafers, probed wafers, 
packaged units. 



Functional, parametric, burn-in-. Functional, parametric, burn-in, 
thermal shock, environmental, thermal shock, environmental, 
MIL. MIL, linear. 


LTX, F-5000 


Ion implantation; dual layer 
metallization; nitride passiva- 
tion; thin film resistors; 

MIL 35810 qualified. 



Also provide silicon foundry 
service in linear, PL and 
CMOS metal gate. 
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MASTER SELECTION GUIDE 


CUSTOM/SEMICUSTOM (cont) 


Manufacturer 



Si Fab 

FOR DETAILED DATA SEE: 

(Page 4824) 

; .Js^4826) j 

(Page 4827) 

Customized Standard Circuits 


Digital 

Digital 

Gate Array 

silicon gate, metal gate CMOS 

Silicon-gate CMOS 

Silicon- and metal-gate 

Chip Density Range (equiv. gates) 

168 to 810 

48 to 1400 


Cell Library 

CMOS 

Yes 

Yes 

Design Kit Available 

No 



Full Custom Circuits 

Digital 

Silicon-gite, metal-gate CMOS 


CMOS 




CMOS 

Combined Digital/ Linear 



Provide Design Assistance 




Acceptable Customer Input 
(in order of preference) 


Logic diagram; circuit diagram: 
test vectors; custom-owned ! 

tooling; breadboard; functional ! 

specification. 

Design Aids 

•if ? 

^ T .. ,..i\ r- •'- 


Production 


... 

In-house 

Preferred Delivered Product 

Probed wafers, scribed dice, 
packaged dice. 



Test Program Generation 

mmmmm 

vi' ^ ' * 

''f.'? -''5V . Yes. \ • , '■ ' '' " - V ,v" ' ' 

Production Test 

Functional, parametric, burn-in 

Functional: parametric; burn-in, ac 

iSISiSilSillE 

Electrical Test Systems Available 

Tcradyne; Century 7; J273, J193, 
J283, J325; LTX; Tester? 

MTS 77. 

Sentry, Genrad, Pragmatic 


Comments 


Breadboard assistance using 

SPi’s proprietary 74HC low 
power CMOS logic IC's. 



© 

D 

O 

c 

o 
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© 
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© 
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MASTER SELECTION GUIDE 


CUSTOM/SEMICUSTOM (cont) 

















“" ivf rMi j 'fl O'" jijS - 


Sisnetics 


(Page 4829) 


Silicon-gati 


Silicon- or metal-gate CMOS, 
bipolar, HI, SRTL, l*L, STL 


Functional specification, l<^ 
diagram, circuit diagram, 
breadboard, test vectors. 


Logic simulation, CAD des^n 
rule checks, layout to sbnuia- 
tion check, test generation, 
design manual, training 


Procured and in-house 


Packaged units and tested dice 


Functional, parametric and ac 


Manufacturer 

FOR DETAILED DATA SEE: 


Customized Standard Circuits 


Gate Array 


Chip Density Range (equiv. gates) 


Full Custom Circuits 
Digital 


Design Aids 


Production 


Preferred Delivered Product 


Test Program Generation 


Production Test 


Electrical Test Systems Available 


Comments 


Design Kit Available 


Provide Design Assistance 


Acceptable Customer Input 
(in order of preference) 
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CUSTOM/SEMICUSTOM (cont) 


Manufacturer 

FOR DETAILED DATA SEE: 

Siltronics 

Solid State Scientific 

Sprague Electric Co. 

Customized Standard Circuits 



Linear 

Gate Array 




Chip Density Range (equiv. gates) 




Cell Library 




Design Kit Available 



No 

Full Custom Circuits 

Digital 

TTL, SHL, LSTTL, l*L, ECL, 
other bipolar 

Silicon-gate CMOS, NMOS 
metal-gate CMOS 


Linear 

m, SHL, LSHL, \% ECL, 
other bipolar 

Silicon-gate CMOS, NMOS 


Combined Digital/ Linear 

TTL, STTL; LSTTL, I^L, ECL, 
other bipolar 

Silicon-gate NMOS, CMOS 


Provide Design Assistance 


Yes 


Acceptable Customer Input 
(in order of preference) 


Minimum of functional diagram: 
breadboard; pattern generator 
tape or database tape. 

Composite drawing 

Design Aids 

Breadboard assistance; 
design-rule checks. 

Logic simulator assistance, 
breadboard assistance, design 
rule checks. 


Production 

Breadboard wafers; in-house 
assembly. 

In-house 

in-house 

Preferred Delivered Product 

Fully tested assembled package. 

No preference 

Wafers, dice, packaged devices 

Test Program Generation 

Yes 

Yes 


Production Test 

Customized to ^it 

Full screening available including 
burn-in and full environmental 
screening. 


Electrical Test Systems Avdilable 

J259-style equipment; custom 
testers. 

Sentry Vll, Sentinal, Teradyne 


comments 

Specialize in mixed analog/ 
digital bipolar. Die sizes to 
40,000 mil*. 

Capabilities include: design, 
layout, CAP, mask shop, wafer 
fabrication assembly, and test. 

ULN-2350C and ULN-2351C basic 
unmetallized circuit. 


0 
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MASTER SELECTION GUIDE 


CUSTOM/SEMICUSTOM (cont) 



Manufacturer 

Standard Microsystems 

Sunshine Semiconductor 

Supertex 


FOR DETAILED DATA SEE; 





Customized Standard Circuits 

Digital, Combined 

Digital/ Linear 

Digital, Combined 

Linear/ Digital 

Linear, Digital 


Gate Array 



Silicon- or metal-gate CMOS 


Chip Density Range (equiv. gates) 



50 to 2000 


Cell Library 

Silicon-gate NMOS, CMOS 

Si-gate CMOS 



Design Kit Available 

No 


No 

1 Guide 

Full Custom Circuits 

Digital 

Metal-gate PMOS; 
silicon-gate NMOS, CMOS 

Silicon-gate CMOS, metal-gate 
CMOS, nonvolatile CMOS 

Silicon- or metal-gate CMOS 

Linear 



Silicon- or metal-gate CMOS 

_o 






Combined Digital/Linear 

Silicon-gate NMOS, CMOS 

Metal Gate CMOS 

Silicon- or metal-gate CMOS 

k. 

0 

Provide Design Assistance 

Yes 

Yes 

Yes 

CO 

CO 

2 

Acceptable Customer Input 
(in order of preference) 

Functional specification, logic 
diagram, Calma database tape, 
other. 

Product description, block 
diagram with specifications, 
logic diagram. 

Breadboard with functional 
specification and logic 
diagram; customer-owned 
tooling. 





O 

H 

CO 

D 

O 

Design Aids 

Logic simulation; breadboard 
design rule checks, electrical 
rule checks, transient analysis 

Breadboard, circuit and logic 
simulation, DRC, graphics, NCC 

Logic simulation; breadboard 
assistance. 

IS 

UJ 

Production 

In-house 

Procured 

In-house 

w 

O 

K 

(0 

Preferred Delivered Product 

Packaged devices preferred. 

All others available. 

Packaged dice, bare dice, design 
and layout 

Probed wafers; inspected dice; 
packaged dice. 

ID 

o 

Test Program Generation 

Yes 

Yes 

Yes 


Production Test 

Full testing and screening, 
including burn-in. 

Procured 

Functional; parametric; burn-in; 
environmental. 


Electrical Test Systems Available 

Megatest Q8000; SMC; 
dedicated testers, Fairchild, 
Sentry and Sentinal. 


Teradyne J193; GenRad 2225 


Comments 

Specialize in digital MOS/LSi 
and VLSI; will also customize 
by modifying MOS/LSI 
standard parts. Second sources 
available. 

Services include product and 
specification finalization, logic 
and circuit design, layout, test 
definition. 
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CUSTOM/SEMICUSTOM (cont) 





Digital/ Linear 


lOQ to 1200 gates 


CMOS digital 


'lematic I'O requii'ernents. 
functional specs, breadboard 
test vectors, customer owned 
tooling, known good device. 


In-house wafer fabricatii 


Wafer, dual in line packages, 
chip carriers. 


Century, Xincom 


Customer interface ranges from 
'‘black box" specification to 
COT. Company will work with 
customer engineers to develop 
i in-house capabili^ for 
designing future COT. 


Manyfaetiirer 

FOR DETAILED DATA SEE: 


Customized Standard Circuits 


Gate Array 


Chip Density Range (equiv. gates) 


Celi Library 


Design Kit Avaiiabie 


Full Custom Circuits 
Digital 


Linear 


Combined Digital/ Linear 


Provide Design Assistance 


Acceptable Customer Input 
(in order of preference) 


Production 


Preferred Delivered Product 


Test Program Generation 


Prodiiciion Test 


Electrical Test Systems Available 


Design Aids 


Comments 


© 1C MASTER 1984 
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CUSTOM/SEMICUSTOM (cont) 



Manufacturer 

Teiras Insl^ments 

TLSI, Inc. 

Torric Corporation 


FOR DETAILED DATA SEE; 





Customized Standard Circuits 



Linear, Digital, Combined 
Digital/ Linear 


Gate Array 


Silicon-gate CMOS 

Silicon or metal-gate CMOS, 
Linear Bipolar, Digital ECL 


Chip Density Range (equiv. gates) 


300 + 2500 • 

300-2500 


Cell Library 


Si-gate CMOS, NMOS 

Silicon-gate CMOS 


Design Kit Available 


No 

Yes 

D 

D 

5 

Full Custom Circuits 

Digital 


CMOS, NMOS, PMOS 

Silicon- or metal-gate PMOS, 
NMOS, CMOS, m, sm, k 

D 

c 

0 

Linear 


CMOS, NMOS, PMOS 

Silicon- or metal-gate CMOS; 

HL, SHL 

□ 

CD 

0 

y) 

Combined Digital/ Linear 


CMOS, NMOS, PMOS 

Silicon- or metal-gate CMOS; 

HL, STTL 


Provide Design Assistance 


Yes 

Yes 


Acceptable Customer Input 
(in order of preference) 


Specification, logic diagram 
schematic, breadboard COT 

Functional specification; logic 
diagram; circuit diagram; 
breadboard; known good 
devicq; customer owned tool- 
ing; test vectors. 

E 

D 

h- 

’/) 

Design Aids 

Mutation, testability analysis, 
test grading, load djecker. 

Texas Instruments logic array 
design utility — TIIADS. 

Custom cell library, logic simula- 
tion, CAD, CAE, Design Rule 
checks. 

Logic simulation; breadboard 
assistance; design rule checks; 
graphics CAD. 

D 

0 





i 

u 

Production 

/•.S ''"' • ^ ^ 

Procured 

Procured 

V) 

i 

o 

Preferred Delivered Product 


Package die, dice 

Packaged dice, printed-card- 
mounted packaged units. 

h* 

e/) 





D 

O 

Test Program Generation 


Yes 

Yes 


Production Test 


Functional, parametric, burn-in, 
linear 

No 


Electrical Test Systems Available 


LTX, HP, Gen Rad, dedicated 
Multiple production sources; 



Comments 


no minimum production 
requirements. 
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CUSTOM/SEMICUSTOM (cont) 


Manufacturer 

FOR DETAILED DATA SEE: 

Trans-Data 


VLSI Design Associates 

Customized Standard Circuits 



Digital/Analog 

Gate Array 




Chip Density Range (equiv. gates) 




Cell Library 



Silicon-gate CMOS, 

Digital and Analog 

Design Kit Available 



No 

Full Custom Circuits 

Digital 

Silicon-gate NMOS and CMOS 


Silicon-gate CMOS and NMOS,- 
logic and memory; nonvolatile 
memory. 

Linear 

Silicon-gate — CMOS 


Silicon-gate CMOS and NMOS; 

CCD; Switched capacitor 
filters. 

Combined Digital/Linear 

Silicon-gate — CMOS 



Provide Design Assistance 

Yes 

■yqs 

Yes 

Acceptable Customer Input 
(in order of preference) 

Functional specs, logic diagram, 
circuit diagram, known good 
device, customer tooling. 

Logic reconfigured at GATE.'FF 
Level. Logic diagram, PG 
tapes, masks. 

Logic diagram, circuit diagram, 
functional specification, bread- 
board. 

Design Aids 



In-house; Calma GDS II and 

VAXl 1/780. 

Production 

Procured 


Procured 

Preferred Delivered Product 

Packaged dice (prototype quanti- 
ties), probed wafers. 

'jPackage parts, dice probed 
wafers. 

As requested 

Test Program Generation 

Yes 


Yes 

Production Test 


Functional, paraiiielfic, burn-ln. 

Functional, parametric 

Electricai Test Systems Available 

Functional, Parametric, Burn-in, 
Thermal Shock, environmental 
MIL. 



Comments 

Provide assistance to customers 
who will utilize gate arrays 
manufactured by others. 

With smaller random logic cir- 
cuits, prefer to start with a 
gate array and convert to full 
custom when manufacturing 
volumes justify the conversion. 

Independent design center; 
multiple sources, design aids. 

L 
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CUSTOM/SEMICUSTOM (cont) 



Manufacturer 

VLSI Technology 

Western Digital 

ZyMDS 


FOR DETAILED DATA SEE: 

(Page 4931) 




Customized Standard Circuits 


Digital 

Digital, combined digital/ linear 


Gate Array 


Up to 1000 gates, 
Silicon-gate NMOS 

Up to 2500 gates, metal-gate 
CMOS 3000 gates, silicon-gate 
CMOS 4000 gates. NMOS. 


Chip Density Range (equiv. gates) 



Metal-gate CMOS, 
silicon-gate CMOS, NMOS 


Cell Library 


Yes 

Yes 


Design Kit Available 

NMOS, HMOS, CMOS 


Metal-gate CMOS, 
silicon-gate CMOS, NMOS 


Full Custom Circliits 

Digital 




CD 

D 

D 





3 

c 

g 

Linear 

NMOS, CMOS 


CMOS 

o 

0 

0 

CO 

Combined Digital/ Linear 



CMOS 

k. 

0 

Provide Design Assistance 


Yes 

Yes 

(/) 

ca 

■ 

Acceptable Customer Input 
(in order of preference) 

Functional specification logic 
diagram, breadboard, cu$< 
tomer-owned tooling, data 
base tape, P6 tape, wash. 

Functional specification 
logic system 

Logic input through ZyP CAD 
system, logic diagram, 
functional specification, 
customer-owned tooling. 

o 

h- 

C/> 

Design Aids 

PRISM VLSI design astern, in- 
cluding high-level design lan- 
guage, circuit extraction logic 
and circuit simulation, design 
nile checks, plotting, STIX 

Logic simulation, design rule 
checks, test program 
development. 

Circuit simulation, logic 
simulation, test program 
generation, artwork generation 
all linked to common data 
base, design rule checks, 
breadboard assistance. 

D 

O 









:e 

Production 

In-house 

In-house 

In-house 

m 

(0 

O 

H 

(0 





Preferred Delivered Product 

Packaged dice preferred. Any on 
request. 

Packaged units and tested dice 

Packaged dice preferred, 
any on request 

mi 

o 

Test Program Generation 

Yes 

Yes 

Yes 


Production Test 

functional, parametric, burn-in, 

, thermal shock, environmental, 
MIL 

Functional, burn-in 

Functional, parametric 


Electrical Test Systems Available 



Sentry, VII, Lomac 


Comments 

Multiple sourcing compatibility, 
foundry services, training and 
CAD aids to support User- 
Designed VLSI and Mead- 
Designed VLSI. 

Uncommitted logic arrays, 20 pin 
DIP, 130 prefabricated logic 
elements or 28/40 pin DIP, 

400 prefabricated logic 
elements. 

ZyP CAD system logic level 
design at customer’s facility, 
CMOS and NMOS silicon level 
simulation. 
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If you need 

IC Master Catalog 

you need 

Integrated Circuits 
Magazine. 

Not only will Integrated 
Circuits Magazine update 
your IC Master Catalog... 
...it will provide valuable IC 
application and selection 
information in every issue. 

SUBSCRIBE TODAY! 

Subscription card located 
inside back cover of Volume I 
or available from publisher 
upon request. 


CUSTOM/SEMICUSTOM 



160 ECL 2800 



Macrocell array 


Macrocell array 


Macrocell array 


Macrocell array 


Macrocell array 


Macrocell array 


Mixed TTL/ECL outputs 


Mixed TTL/ECL outputs 


- 5.2/5 Mixed TTL/ECL outputs 


- 5.2/5 1 Mixed TTL/ECL outputs 


Macrocell array 


Macrocell array 


- 5.2/5 1 Mixed TTL/ECL outputs 


H1084 t Hughes 

MCA2500ECL 

Moterela 

(4796) 

MCA2500ECL 

National 


MCA1500M 

National 


ACE600 

Slgietlcs 

(4858) 

ACEBOO 

SIgaatIcs 

(4858) 

ACE1320M 

SIgaatIcs 

(4860) 

ACE1400 

SIgaatIcs 

(4860) 

ACE2200 

SIgaatIcs 

(4860) 

F6E0020 

FilrcMId 

(4634) 

FGE0500 

Fairchild 

(4634) 

FGE1000 

Fairchild 


F6E2000 

Fairchild 

(4634) 

SC0 1000 

Plessey 


SCD2000H 

Plessey 


|SCD4000 Plissiy (4815) | 

MPB6301 

MEG 

(4799) 

ftPB6310 

NEC 

(4799) 

mPB6320 

NEC 

(4799) 

HGA-B01500 

Harris 

(4741) 

HGA-B02500 

Harris 

(4741) 

MCA600 

AMD 


LCA600 

LSIL^ic 

(4762) 

MCA600ECL 

Motarela 

(4796) 

MCA600ECL 

National 


MCA1200 

AMD 


LCA1200 

LSILagIc 

(4762) 

MCA1200ECL 

Matarela 

(4796) 

MCA12CIOECL 

National 




1.5 * 200 TTL-LS 2000 


- 5.2/5 Mixed TTL/ECL outputs 


- 5.2/5 I Mixed TTL/ECL outputs 


2108 equiv. 3-input gates 


0720 t AppMicroCir 

0710 t AppMicroCir 

0700 t AppMicroCir 

0750 t AppMicroCir 

IICA2800ALS Melorali (4797) 35 

MCA2800ALS National 

HGABAOISOOt Harris 

HGABA03000t Harris 

0720 t AppMicroCir 

0710 t AppMicroCir 


0700 t AppMicroCir 


0750 t AppMicroCir 


SCD2000M Plessey 



BC225 

t Barvon 


LL7090 

t LSILagIc 

(4762) 

LL7140 

tLSILogIc 

(4762) 1 

LL7220 

t LSILagIc 

(4762) 

LL7320 

tLSILqlc 

(4762) 

LL7430 

t LSILagIc 

(4762) 

LL7640 

t LSILagIc (4762) 

(Continued) 


t Military Temperature Range ( - 55° to 125°C) 


* Typical Value 

Bald flea lidleatei liiltleiil data Is prowldad oe thi pigs lotid. 
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MASTER SELECTION GUIDE 


CUSTOM/SEMICUSTOM-Gate Arrays (Cont’d) 


Internal 

Toggle 

No. 

Gate 

Fre- 

Eqiuv. 

Delay 

quency 

2-Input 

ns (max) 

MHz Type 

Gates 


Gate Arrays 


200 ECL 


- S 


Input/Output Cells 


1.8 

40 

CMOS 

8456 




10013 


Input/Output Compatibility 


360 equiv. 3-input gates 


1120 equiv. 3-input gates 


Mixed TTL/ECL compatible 


Mixed TTL/ECL compatible 


512 equiv. 3-input gates 


82 


82 



(Cont’d) 


LL7840 

tLSILegie 

(Confd) 

(4762) 

LL71000 

tLSILegic 

(4762) 

I6D10500 

t Intersil 


IGD11000 

t Intersil 

B 

IG011500 

t Intersil 

B 

IGD12600 

t Intersil 


I6D14500 

t Intersil 


IG016000 

t Intersil 



Falitsi 

(4637) 



FGC2400 

tFilrcMM 

(4634) 

FGC4000 

tFsIrcbIM 

(4634) 

FGC6000 

fFalrehlM 

(4634) 

SCX6212 

National 


SCX6224 

National 


SCX^5 

National 


SCX6248 

National 


SCX6260 

National 


TAT010 

tTI 


TAT010 

tTI 


TAT020 

tTI 


TAT020 

tTI 



Fi|ltu 

(4637) 

|lS03A 

tSHiconix 



tUsinrsri 

(4930) 

|lS03B 

t Siliconix 



tUiiviml 

(4930) 

|lS03C 

t Siliconix 



tUilvirsal 

(4930) 

ilS03D 

t Siliconix 



tUilnrsa) 

(4930) 

|lS03E 

t Siiiconix 



tUiitnrsal 

(4930) 

IS03F 

t Siliconix 


IS03F 

tUilvsrsal 

(4930) 

IS03G 

t Siliconix 


|lS03G tlhilnrsal (4930) 

|lS03H 

t Siliconix 



tUilnrsil 

(4930) 


SCD2000L t Plessey 


00 



1 

1 

36 



MA0400 Matra 


MA0800 Matra 


t Military Temperature Range (-55° to 125°C) 




2.5 to 5.5 

1 


2.5 to 5.5 


84 I X ' X 


* Typical Value 

BeU fici Micatw iMIilml iila Is pravIM m lbs pigs i 


MA1200 

Matra 

HCS12000 

t CalDevices 

6A1500 tAMI (4610)1 

HCS17800 

t CalDevices 

6A2000 tAMI (4619)1 

6A2500 

tAMI (4619) 

(Continued) 


®IC MASTER 1984 
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1C MASTER 


CUSTOM/SEMICUSTOM-Gate Arrays (Cont’d) 


O 


c/> 


Internal Toggle 

No. 

Gate Fre- 

Equiv. 

Delay quency 

2-Input 

ns (max) MHz Type 

Gates 

Gate Arrays 


o 



Input/Output Cells 


Input/Output Compatibility 


TTL- 

CMOS LS TTL ECL 


3.0 

30 CMOS 1000 


2070 


3080 


4012 


4995 


35 CMOS 400 


600 


1000 


1500 


2000 


3000 


4000 


5000 


6000 


50 ECL 533 

26 


26 

1280 

40 


40 

85 CMOS 648 


1296 


2520 


100 CMOS 6000 


125 TTL 1000 


130 ECL 300 

36 



Macrocell array 


Macrocell array 


Macrocell array 


Macrocell array 


Gate delay 2.3 ns max with 
active pull-up 


Gate delay 2.3 ns max with 
active pull-up 


Gate delay 2.3 ns max with 
active pull-up 


Gate delay 2.3 ns max with 
active pull-up 


Gate delay 2.3 ns max with 
active pull-up 



Gate delay 2.3 ns max with 
active pull-up 


Gate delay 2.3 ns max with 
active pull-up 


Gate delay 2.3 ns max with 
active pull-up 


(Cont’d) 


GA1000D 

tAMi 

(Cont’d) 

(4619.4619) 

BA2000D 

tAMI 

(4619.4619) 


SGA04 

t MicroTech 


SGA06 

t MicroTech 


SGA10 

t MicroTech 


SGA15 

t MicroTech 


SGA20 

t MicroTech 


SGA30 

t MicroTech 


SGA40 

t MicroTech 


SGA50 

t MicroTech 


SGA60 

t MicroTech 


MGA500ALS 

Metarela 

(4797) 

MCA400ALS 

National 


MCA1300ALS Mstarela 

(4797) 

MCA1300ALS National 


H6A-C02500 t Harris (4740) | 

CLA4000 

Plessey 

FGT0750 

FairchM (4634) 

SC02000L 

t Plessey 

CGA8L48 

tHaytlMM 

(508.4822) 

CGA12L60 

tRaythaai 

(508.4822) 

C6A16L68 

tRaythaai 

(508.4822) 

C6Am76 

tRaythaai 

(508.4822) 

C8A24L84 

tRaythaai 

(508.4822) 

50500B 

QTEMicro 

51000B 

GTEMicro 

51500B 

GTEMicro 

52000B 

GTEMicro 

AT-HSD-150 tArrayTech 

AT-HSD-250 f ArrayTech 

AT-HSD-350 t ArrayTech 

AT-HSD-550 t ArrayTech 



AT-HSD-1500t ArrayTech 

AT-HSD-1800t ArrayTech 

CGA8L48 

t Raytheon 

CGA12L60 

t Raytheon 

CGA16L68 

t Raytheon 

(Continued) 


t Military Temperature Range (-55° to 125°C) 


* Typical Value 

laM fact iidleatu itditleiil data Is prevIM oa tie paga aaM. 


4462 


1C MASTER 1984 






































































































































MASTER SELECTION GUIDE 


CUSTOM/SEMICUSTOM-Gate Arrays (Cont’d) 


Internal 

Toggle 


No. 

Input/Output Cells ' 

Input/Output Compatibility ' 







Gate 

Delay 
ns (max) 

Fre- 

quency 

MHz 

Type 

Equiv. 

2-Input 

Gates 

Input 

Only 

Output 

Only 


CMOS 

TTL- 

LS 

ttl 

ECL 

Supply 

Voltage 

V 

Comments 

Device 

Source 


Line 

Gats Arrays 

(Cont’d) 


3.5 

50 

ISL 

1984 

■ 

■ 

76 

■ 

■ 

■ 

■ 

5,1.8 

Gate delay 2.3 ns max with 
active pull-up 

CGA20L76 

t Raytheon 

Cont’d) 





2376 

■ 

■ 

84 


H 

B 


5,1.8 

Gate delay 2.3 ns max with 
active pull-up 

CGA24L84 

t Raytheon 




66 

CMOS 

648 



37 

X 

X 

X 


4to6 


SCX6306 

National 






1260 

17 


42 

X 

X 

X 


4to6 


SCX6312 

National 






2385 

55 


56 

X 

X 

X 


4to6 


SCX6324 

National 


5 




2430 

12 . 


76 

X 

X 

X 


4 to 6 


SCX6325 

National 






4860 

54 


54 

X 

X 



4 to 6 


SCX6348 

National 






6090 

66 


88 

X 

X 



4 to 6 


SCX6360 

National 




75 


648 



56 

B 

w 

X 


5 


H6A-C00600 t Harris 

(4740) 





1296 




B 

w 

B 


5 


H6A-C01200 t Harris 

(4740) 

10 




2520 



102 

X 

B 

B 

__ 

5 


H6A-C02500 t Harris 

(4740) 



60 

STL 

540 

(76) 

(38) 

76 



L 


5,2 


TAT004 

tn (538.4894) 






RSI 

(52) 

Msm 


B 

Bfl 


5,2 



tTI (538.4894) 


3.5 * 

25 

CMOS 

300 

1 




.. 




X 

X 


3io7 

nC331GG 

t CaiDevices 






400 

1 


mm 

mM 


X 

X 


3to7 

HCS4100 

t CaiDevices 


15 








B 

X 

B 

MB 

2.5 to 5.5 


6A500 

tAMI 

(4619) 





540 

mm 



B 

X 

X 


3to7 


HCS5400 

t CaiDevices 






770 

1 


59 

X 

X 

X 


3to7 


HCS7700 

t CaiDevices 







1 


67 

X 

B 



3 to 7 


HCS10000 

t CaiDevices 



3.6 

too 

m-LS 

1000 

mm 

■■ 

52 


X 

X 


5 


mPB6110 

NEC 


20 

3.8 

75 

CMOS 

8000 



mm 


X 

X 


5 



Falllsa 

(4640) 


4.0 

12 

CMOS 

330 



38 

X 

X 

X 


2to6 


rmm 

SiH«tics 

(4066) 





448 



26 

X 

X 

X 


2to6 


SCC0455H 

Slgaeties 

(4066) 





704 



38 

X 

X 

X 




SCC0705H 

SIgaatIcs 

(4066) 





1106 



66 

X 

X 

X 


2to6 


seen OSH 

Sigaatics 

(4066) 

25 


15 

CMOS 

500 



50 

X 

X 

X 


5 


H061J 

Hitachi 






1000 



68 

X 

X 

B 


5 


HD61K 

Hitachi 






1600 



68 

X 

B 

X 


5 


HD61L 

Hitachi 






2500 



104 

X 

X 

X 


5 

Optional 256-bit RAM 

HIT 

Hitachi 




20 

CMOS 

504 



38 

X 

X 

B 


0.5 to 7 


Interchip 50 

t IntMicCir 


30 




960 



48 

X 

B 



0.5 to 7 


Interchip 100 f IntMicCir 





1444 



62 

X 

X 

X 


0.5 to 7 


Interchip 150 f IntMicCir 





2000 

(76) 

(76) 


X 

X 

X 


3 to 6.5 


MA4200 

t Mitel 




25 

ISL 

1192 



36 


B 

— 


5,1.5 


8A1200 

t Slgaeties 

(4034) 








60 

■ 

H 

B 


5,1.5 


8A1260 

tSigaaOcs 

(S27.4844) 

35 




1472 



42 


X 

X 


5, 1.5 


8A1542 

tSIgaallcs 

(527.4848) 





1620 



64 

■ 

H 

B 


5, 1.5 


8A1664 

tSIgaaNca 

(527.4852) 





1740 



64 

■ 

H 

B 

1 

5,1.5 


8A1864 

tSigaatles 

(527.4853) 





2088 



76 

■ 

H 

B 

fl 

5,1.5 


8A2176 

tSIgaatlca 

(527,4054) 



35 

CMOS 

4104 



118 

X 

nr 

X 


5 


mPD65040 

NEC 


40 




6528 



134 

X 

X 

X 


5 


mP065060 

NEC 






11250 



172 

X 

X 

X 


5 


MPOeOlOO 

NEC 




38 

CMOS 

135 



32 

X 

X 

X 


3t0l0 



tlatMIcCir 

(4747) 

■ 




300 



40 

X 

X 

B 


3 to 10 



thlHMcClr 

(4747) 

■ 




375 



40 

X 

X 

X 


3 to 10 



thrtlMIcClr 

(4747) 

45 




540 



52 

X 

X 

X 


3 to 10 


670360 

tiatlMleCir 

(4747) 

B 




735 



58 

X 

X 

X 


3 to 10 


rnTTTiM 

tlBlNHeCir 

(4747) 

1 




960 



68 

X 

X 

Bl 


3to10 



ttatWicClr 

(4747) 

■ 




1215 



76 

X 

B 

X 


3to10 


670010 

thrtflWcCif 

(4747) 

■ 




1500 



84 


B 

B 

B 

3 to 10 


671000 

tlaimieClr (4747) 

(Continued) 

n 


t Military Temperature Range (-55° to 125‘’C) * Typical Value 

leU Im Mtoata aMHIanl Ma it p re t H wl ea the page aaM. 
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Master Selection Cauioe 


1C MASTER 


CUSTOM/SEMICUSTOM-Gate Arrays (Cont’d) 


Input/Output Cells 


Internal Toggle 

Gate Fre- 

Delay quency 

ns (max) MHz Type 


Gate Arrays 


No. 

Equiv. I 

2-Input Input I Output 

Gates Only | Only 


Input/Output Compatibility 

Supply 

TTL- Voltage 

CMOS LS TTL ECL V 


4.0 38 CMOS 

1740 


2160 


2646 


2940 


3360 


4185 


5250 


7650 






100 


84 


116 


68 


84 


106 

^■1 



40 


65 


75 


90 

IHII 


■■1 



64 


72 


72 


76 


36 


36 


48 

mi 

■ai 


54 


54 


62 


62 


68 


68 


70 


■■ 


T 

82 


82 


IBI 


82 


38 


38 


48 


48 


52 


52 


62 


62 


64 


64 


72 


72 


__ 80__ 


80 


82 


82 


118 


118 


t Military Temperature Range (-55° to 125°C) 


3.5 to 5.5 300pW/gate 


3.5 to 5.5 300 MW/gate 


3.5 to 5.5 300MW/gate 


3.5 to 5.5 300 MW/gate 


3.5 to 5.5 300/(W/gate 


3.5 to 5.5 300 MW/gate 


3;5toS.5 OOOftW/gate 


3.5 to 5.5 300MW/gate 


3.5 to 5.5 300 MW/gate 


3.5 to 5.5 300MW/gate 


3.5 to 5.5 300;<W/gate 


3.5 to 5.5 300 MW/gate 


3.5 to 5.5 300 MW/gate 


3.5 to 5.5 300MW/gate 


3.5 to 5.5 300/iW/gate 


3.5 to 5.5 300/xW/gate 


3.5 to 5.5 300ftW/gate 


3.5 to 5.5 l 300/tW/gate 


* Typicai Vaiue 

I Micilis aMItIml data Is provIM sa Ike paga aetad. 


||2S 




(Cont’d) 


(Cont’d) 

tIailMleClr (4747) 


tIallMIcClr (4747) 


tlatlMIcClr (4747) 


tIatIMIeClr (4747) 


tlaHMIcClr (4747) 5 
t IntIMicCir (4747) 
tlatlMIcClr (4747) 
tIatIMIcClr (4747) 
fBantaa (4626) 
tBarvaa (4628) 10 
tBanraa (4626) 
fBantaa (4626) 
Fa|Kaa (4639) 




Falltaa (4639) 15 
Falltsa (4639) 

Falltaa 

(4639,4640) 

t Faircitild 

t Sillconix 

fUalttarul (4930) 20 

fSilicontx 

tUalttarMl (4930) 

t Siliconix 

tUalwfttI (4030) 
t Siliconix 25 


tUahraraal (4930) 

t Siiiconix 

tUataaraal (4930) 

t Siliconix 

tUalWfial (4930) 30 
t Siiiconix 


tUahraraal (4030) 


t Siliconix 


fUalvarul (4930) 


t Ferranti 


t Interdesign 


t Ferranti 


t Interdesign 


t Ferranti 


t Interdesign 


t Ferranti 


t Interdesign 


t Ferranti 


t Interdesign 


t Ferranti 


t Interdesign 


t Ferranti 


t Interdesign 


t Ferranti 


t Interdesign 


4464 


®IC MASTER 1984 

















































































































































































MASTER SELECTION GUIDE 


CUSTOM/SEMICUSTOM-Gate Arrays (Cont’d) 


Internal Toggle 

Gate Fre- 

Delay quency 

ns (max) MHz Type 


Gate Arrays 


Input/Output Compatibility 


No. Input/Output Cells 

Equiv. Un- 

E-Input Input Output com- TTL- 

Gates Only Only mitted CMOS LS TTL ECL 


(Cont’d) 


SP7002 

tSPI 

(4826) 

SP7003 

tSPI 

(4826) 

SP7004 

tSPI 

(4826) 

SP7005 

tSPI 

(4826) 

SP7010 

tSPI 

(4826) 

SP7210 

SPI 

(4826) 

CMA2004 

tCMA 

(4630) 

CIU2008 

tCMA 

(4630) 


598 equiv. 3-input gates 


3.5 to 5.5 | 300MW(gate 


3.5 to 5.5 3(X) MW/gate 


3.5 to 5.5 | 300>rW/gate 


3.5 to 5.5 300 ^W/gate 


3.5 to 5.5 300 #tW/gate 


3.5 to 5.5 300 fiW/gate 


300 MW/gate 


3.5 to 5.5 | 300#tW/gate 


300 ^W/gate 


OOO^W/gate 


300 ^W/gate 



(38) 


(48) 


(62) 




16 


300 MW/gate 


300 ^W/gate 


CIU2015 


CIIU2024 


MPB6101 


mPB6102 


jULA5RA 


ULA5RA 


UU9RA 


ULA9RA 


UU12RA 


ULA12RA 


ULA16RA 


ULA16RA 


ULA18RA 


ULA18RA 


ULA20RA 


ULA20RA 


ULA24RA 


ULA24RA 


E3 


(4630) 


(4630) 
(4804) 
(4804) 15 


t Ferranti 


t Interdesign 


t Ferranti 


t Interdesign 


t Ferranti 


t Interdesign 


t Ferranti 


f Interdesign 


t Ferranti 


t Interdesign 


t Ferranti 


t Interdesign 


t Ferranti 


t Interdesign 


3000 



82 


1 

X 

1 

X 

X X 

3.5 to 5.5 

300 MW/gate 

ULA30RA t Ferranti 

30 



82 


X 

X 

X X 

3.5 to 5.5 

300 /tW/gate 

ULA30RA t Interdesign 





t Ferranti 


t Interdesign 


t Mitel 


t Mitel 


t Mitel 


t Military Temperature Range (-55° to 125°C) 


* Typical Value 

BeM face MIcates aMlUaial data Is praviM oa tba paga i 


®IC MASTER 1984 


4465 


CUSTOM/SEMICUSTOM 




















































































































































































CUSTOM/SEMICUSTOM 


1C MASTER 


CUSTOM/SEMICUSTOM-Gate Arrays (Cont’d) 


internal Toggle 

Gate Fre- 

Delay quency 

ns (max) MHz 1 


Gate Arrays 


I Input/Output Cells 

Input/Output Compatibility | 

Input 

Only 

Output 

Only 

Un- 

com- 

mitted 

CMOS 

m- 

LS 

TTL 

ECL 


(Cont’d) 


25 CMOS 1200 


C 


CLA2300 

tPlassay 

(4819) 

CLA2S(MI 

tPlassay 

(4819) 

AT-D-150 

t ArrayTech 


AT-D-250 

t ArrayTech 


AT-D-350 

t ArrayTech 


AT-D-550 

t ArrayTech 


AT-D-750 

t ArrayTech 


AT-D-1000 

t ArrayTech 


AT-D-1200 

t ArrayTech 


AT-D-1500 

t ArrayTech 


AT-D-1800 

t ArrayTech 


BC405 

t Barvon 


BC410 

t Barvon 


BC415 

t Barvon 


BC420 

t Barvon 



t Motorola 


t Motorola 


7CL 

tSTC 

HCA6306 

t Motorola 


HCA6348 

t Motorola 

50500A 

GTEMicro 

51000A 

GTEMicro 

51500A 

GTEMicro 

TAC020 

Tl 


I6C12001 

t iBtersil (4751) 

LAD3 

tGI 


LA 10 

tGI 

U15 

tGI 

LA20 

tGI 

8A1200 

t Signetics 

8A1260 

t Signetics 


8A1864 t Signetics 


t WIitary Temperature Range (-55° to 125°C) 


* Typical Value 

BaM face latfieatas iMitloaal iiU is prtvMad sa the paga aoM. 




5 


MPD85002 NEC 


Ba 


mPDBSOIO NEC 


BC515 tBarvaa (4626) 55 
(Continued) 
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CUSTOM/SEMICUSTOM-Gate Arrays (Cont’d) 


Internal 

Toggle 

No. 

Gate 

Fre- 

Equiv. 

Delay 

quency 

2-Input 

ns (max) 

MHz Type 

Gates 


Gate Arrays 


5 C 


InDut/Output Cells Input/Output Compatibili 


Un- 

com- TTL- 

mined CMOS LS 


MASTER SELECTION GUIDE 


Supply 

Voltage 





V 

Comments 

Device 

Source 

Line 


208 equiv. 3-input gates 


6.7 50 CMOS 





8.0 10 NMOS 




Logic array 


Logic array with PLA 


5 to 10, to 300 40 dedicated flip-flops, 
300V transistors 



MKA300 

t Mostek 

MKA102A 

t Mostek 

MKA1840 

t Mostek 

MKA2688 

t Mostek 

XRCSD 

t Exar 

BC505 

t Barvon 

BC520 

t Barvon 

BC515 

t Barvon 

BC520 

t Barvon 

WD1820 

Western 

WD1828/40 

Western 


IIIA60150 

tRCA 

(4824) 

IM16250 

tRCA 

(4824) 

IM60250 

tRCA 

(4824) 


IIA60400 tRCA 


PA306S0 tRCA (4824) 1 25 


icn 

1013 

log 


\m\ 


t Telmos 30 

t Telmos 

t Telmos 

t Telmos 

t Telmos 

t Telmos 35 

Interdesign 

tlafrieslga (4746) 
tlaHriasIgi (4746) 
tiatertwiga (4746) 
tlalariaslga 

(4746,4747) 40 

Fujitsu 

Fujitsu 

Fujitsu 

FiNiUa (4640) 
flSIiatlc (4762) 45 

tlSILaglc (4762) 
tLSILagIc (4762) 
tlSILaglc (4762) 
tlSILaglc (4762) 
tlSIlHte (4762) 50 

tlSILaglc (4762) 
tlSILaglc (4762) 
tlSIla^c (4762) 
tlSILaglc (4762) 


t Military Temperature Range ( - 55° to 125°C) 


* Typical Value 

BaM face Mlcitas lidltiaail iab Is praaMad aa tha paga aMai. 


«IC MASTER 1984 


4467 


CUSTOM/SEMICUSTOM 
















































































































D 

D 

J 


ii 

li 


’/> 

O 




250 MW/gate 


250 MW/gate 


250 pW/gate 


250 MW/gate 


100 /iW/gate 


100 MW/gate 


100 MW/gate 


lOO^W/gate 


lOO^W/gate 


lOO^W/gate 


100 MW/gate 


lOO^W/gate 


100 MW/gate 


100 ^W/gate 


100 MW/gate 


lOO^W/gate 


lOO^W/gate 


100 /iW/gate 


100 MW/gate 


lOO^W/gate 


lOO^W/gate 


100 ;jW/gate 


LC3100 

tLSILeglc (4762) 

LC4100 

tLSILegIc (4762) 

LC5400 

tLSILeglc (4762) 

LC7700 

tLSILeglc (4762) 

LC10000 

tLSILeglc (4762) 

LC12600 

tLSILeglc (4762) 

ULA9C 

t Ferranti 

ULA9C 

t Interdesign 

ULA12C 

t Ferranti 

ULA12C 

t Interdesign 

ULA5RB 

t Ferranti 

ULA5RB 

t Interdesign 

ULA9RB 

t Ferranti 

ULA9RB 

t Interdesign 

ULA12RB 

t Ferranti 

ULA12RB 

t Interdesign 

ULA16RB 

t Ferranti 

ULA16RB 

t Interdesign 

ULA18RB 

t Ferranti 

ULA18RB 

t Interdesign 

ULA20RB 

t Ferranti 

ULA20RB 

t Interdesign 

ULA24RB 

t Ferranti 

ULA24RB 

t Interdesign 

ULA30RB 

t Ferranti 

ULA30RB 

t Interdesign 

ULA40RB 

t Ferranti 

ULA40RB 

t Interdesign 

TM3050 

t Telmos 



13.6 

20 

CML 

500 




900 


32 dedicated flip-flops 


72 dedicated flip-flops 


24 dedicated flip-flops 


100 MW/gate 


100 MW/gate 


100 MW/gate 


100 ^W/gate 


TM3200 

t Telmos 

TM3350 

t Telmos 

TM3600 

t Telmos 


IBS 


t Military Temperature Range (-55° to 125°C) 

4468 


* Typical Value 

BoM fiM Mieatn adiltleul dili Is prevMed es the page aetei. 


500 


ULA5RB t Ferranti 


ULA9RB t Ferranti 


ULA9RB t Interdesign 

(Continued) 


®IC MASTER 1984 







































































































































































646 

t MicroTech 

707 

t MicroTech 

717 

t MicroTech 

727 

t MicroTech 

737 

t MicroTech 

ULA2C 

t Ferranti 

ULA2C 

t Interdesign 

ULA5C 

t Ferranti 


16 6 * CMOS 330 



448 



704 



1106 



10 CMOS 168 



276 




250 MW/gate 


250fiW/gate 


250MW/gate 


250/iW/gate 



sccosatm 

Slfaetlet 

(4862) 


Sl^etles 

(4662) 

SCC0700M 

SlinHes 

(4862) 

SIXIIOOM 

SlfMliCS 

(4882) 

MA30150 

tRCA 


MA30250 

tRCA 




3 to 15 32 dedicaM flip-flops 


3to15 



0.5 to 16 32 dedicated flip-flops 


0.5 to 18 72 dedicated flip-flops 


tl«lerteil 0 i (4746) 45 
flttMdetlii (4748) 


thriiriislii (4746) 




flatirdit^i (4746) 50 

Interchip A f Intccfi 

Interchip B t Intech 

Interchip C t Intech 

Interchip D t Intech 

Interchip F t Intech 55 

(Continued) 



t Military Temperature Range ( - 55° to 125°C) 


* Typical Value 

BeM face Micatis addlUtMl data it prtfMed aa Hm page leM. 
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CUSTOM/SEMICUSTOM 






































































































































































IVicl5lt;i OC^ICOllUii v^juiue; 




XRCMB 

tExar 

XRCMC 

t Exar 

XRCMD 

tExar 



3 to 

18 

3 to 

18 

3 to 

18 

3 to 

18 

3 to 

18 

3 to 

18 

Ito 

18 

Ito 

18 


Programmable speed/power, 
76(X) equiv. 5-input gates 


3.5 to 5.5 

30 fiW/gate 

3.5 to 5.5 

30 ^W/gate 

3.5 to 5.5 

30 fiW/gate 

3.5 to 5.5 

30 MW/gate 

3.5 to 5.5 

30MW/gate 

3.5 to 5.5 

30 /(W/gate 

3.5 to 5.5 

30 ^W/gate 

3.5 to 5.5 

SO^W/gate 

3.5 to 5.5 

30 /<W/gate 

3.5 to 5.5 

30 ^W/gate 


3.5 to 5.5 3G ftW/gate 


3.5 to 5.5 30 fiW/gate 


3.5 to 5.5 30 MW/gate 



C0I2000 

t CalDevices 

CDI3000 

t CalDevices 

CDI4000 

t CalDevices 

CDI6000 

t CalDevices 

CDI8800 

t CalDevices 

MGA220 

tMCE 

MGA255 

tMCE 

GAC-8000 

tcic 

ULA5RC 

t Ferranti 


t Ferranti 


t Interdesign 


t Ferranti 


t Interdesign 


t Ferranti 


t Interdesign 


t Ferranti 


t Interdesign 


t Ferranti 


t Interdesig 


t Ferranti 


t Interdesign 


t Ferranti 


40 ^W/gate 


40 >tW/gate 


40 iMIqaXe 


40 ^W/gate 


30 /iW/gate 


30^W/gate 


30 fiW/gate 


30 MW/gate 


30 ^W/gate 


30 MW/gate 


30 MW/gate 


ULA30RC 

t Interdesign 

ULA40RC 

t Ferranti 

ULA40RC 

t Interdesign 

ULA2N 

t Ferranti 

ULA2N 

t Interdesign 

UU5N 

t Ferranti 

ULA5N 

t Interdesign 

UU9N 

t Ferranti 

ULA9N 

t Interdesign 

ULA12N 

t Ferranti 

ULA12N 

t Interdesign 

UU5RC 

t Ferranti 

ULA5RC t Interdesion 

UU9RC t Ferranti 

ULA9RC 

t Interdesign 

ULA12RC 

t Ferranti 

ULA12RC 

t Interdesign 

ULA16RC 

t Ferranti 

ULA16RC 

t Interdesign 

ULA18RC 

t Ferranti 

ULA18RC 

t interdesign 

ULA20RC 

t Ferranti 

ULA20RC 

t Interdesign 

ULA24RC 

t Ferranti 

ULA24RC 

t Interdesign 

(Continued) 


t Military Temperature Range ( - 55° to 125°C) 

4470 


* Typical Value 

BiM fite Mleales iMitleuI daM is prsvIM m Um ps|s Htsd. 
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MASTER SELECTION GUIDE 


CUSTOM/SEMICUSTOM-Gate Arrays (Confd) 


Internal Toggle 

Gate Fre- 

Delay quency 

ns (max) MHz Type 


Gate Arrays 


1 input/Output Celts 

tnput/Output CoiTipattbillty 

Supply 

Voltage 

V 

Input 

Only 

Output 

Only 

jjVgH 

CMOS 

TTL- 

LS 

ra 

ECL 


45 

10 

CML 

3000 




4000 


40 


49 I X 


30 /xW/gate 


30 /iW/gate 


30 xiW/gate 


30fxW/gate 


70 ^W/gate 


70 MW/gate 


70 MW/gate 


70 /xW/gate 


3.5 to 5.5 40fxW/gate 


40 (xW/gate 


40 /xW/gate 


40 AiW/gate 


2 to 15 


2 to 15 


I 0. 1 to 100 mA I Programmable speed/power 


0. 1 to 100 jixA Programmable speed/power 


2 to 15 


2to15 


2to15 


0. 1 to 100 ^ I Programmable speed/power 


0. 1 to 100 mA Programmable speed/power 


I 1 to 12 I Programmable speed/power 


1.5 to 7 Programmable speed/power 


1 to 12 Programmable speed/power 


1.5 to 7 Programmable speed/power 


1.5 to 7 I Programmable speed/power 


12 ^W/gate 


3.5 to 5.5 1 12 MW/gate 


12 xxW/gate 


3.5 to 5.5 12 fiW/gate 


3.5 to 5.5 12 MW/gate 


3.5 to 5.5 12 fxW/gate 


3.5 to 5.5 12 MW/gate 


3.5 to 5.5 12 AxW/gate 


3.5 to 5.5 |l2/xW/gate 


3.5 to 5.5 12»xW/gate 


3.5 to 5.5 1 12 /xW/gate 


mi 


j 



82 1 





1 

52 



3.5 to 5.5 


I 3.5to5.5 


3.510 5.5 


3.5 to 5.5 


3.5 to 5.5 


3.5 to 5.5 


3.5 to 5.5 


3.5 to 5.5 


3.5 to 5.5 


3.5 to 5.5 


12 MW/gate 


i12MW/Qate 


12 MW/gate 


12 (xW/gate 


12MW/gate 


12fxW/gate 


12 fxW/gate 


12 MW/gate 


!l2MW/gate 


: 12 fxW/gate 


\f!M 


XB500 


ULA5RD 


ULA5R0 


ULA9RD 


ULA9RD 


UU12RD 


ULA12R0 


ULA16RD 


ULA16RD 


ULA18RD 


ULA18RD 


ULA20RO 


ULA20RD 


ULA24RD 


ULA24RD 


ULA30RD 


ULA30RO 


ULA40RD 


ULA40RO 


ULA5R0 


ULA5R0 


UU9R0 


UU9RD 


ULA12RD 


ULA12RD 


Source Line 


(Cont’d) 


(Confd) 

t Ferranti 


t Interdesign 


t Ferranti 


t interdesign 


t Ferranti 

t Interdesign 

t Ferranti 

t Interdesign 

t Ferranti 

t Interdesign 10 

t Ferranti 

t Interdesign 
t intiMicC'f 

t InflMicCir 

tle tlMleCl r (4747) 15 

tMCE 

tlaMWIdllr (4747) 

tMCE 

tlatUilcClr (4747) 
tletWIIcClr (4747) 20 
tlaBWIcClr (4747) 
tMCE 

tletlllleClr (4747) 

tMCE 25 

Cherry 




Cherry 

tExer (3386) 

tExar (3386) 30 

t Ferranti 

t Interdesign 

t Ferranti 

t Interdesign 

t Ferranti 35 

t Interdesign 

t Ferranti 

t Interdesign 

t Ferranti 

t Interdesign 40 

t Ferranti 

t Interdesign 

t Ferranti 

t Interdesign 

t Ferranti 45 

t Ifltwdesign 

t Ferranti 

t Interdesign 

t Ferranti 

t Interdesign 50 

t Ferranti 

t Interdesign 
t Ferranti 

t Interdesign 

(Continued) 


t Military Temperature Range (-55° to 125°C) 


* Typical Value 

BeM face Mteataa aMittanI ^ta la pravIM aa tba page aMad. 
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CUSTOM/SEMICUSTOM 






















































































































































































CUSTOM/SEMiCUSTOM 


1C MASTER 


CUSTOM/SEMICUSTOM-Gate Arrays (Cont’d) 


Internal 

Toggle 

No. 

Input/Output Cells 

Input/Output Compatibility 





Gate 

Fre- 

Equiv. 



mi 





Supply 




Delay 

quency 

2-Input 

Input 

Output 

com- 


TTL- 



Voltage 




ns (max) 

MHz Type 

Gates 

Only 

Only 

rnitted 

CMOS 

LS 

TTL 

ECL 

V 

Comments 

Device 

Source 

Line 

Gate Arrays 

(Cont’d) 



5 CML 

1600 




P 

■ 

m 

■ 




(Cont’d) 






62 


B 


B 

3.5 to 5.5 

12MVII/oate 

ULA16RD 

t Ferranti 








X 

X 

X 

X 

3.5 to 5.5 

12 riW/gate, 

ULA16RD 

t Interdesign 







El 

X 

X 

X 

X 

3.5 to 5.5 

12 r/W/gate 

UU18RD 

t Ferranti 







WEM 

X 

B 

X 

X 

3.5 to 5.5 

12 MW/gate 

ULA18RD 

t Interdesign 







WBM 

B 

X 

X 

X 

3.5 to 5.5 

12 MW/gate 

ULA20RD 

t Ferranti 

5 






MM 

B 

X 

X 

X 

3.5 to 5.5 

12 MW/gate 

ULA20RD 

t Interdesign 




2400 



80 

X 

X 

B 

B 

3.5 to 5.5 

12,rW/gate 

ULA24RD 

t Ferranti 







Kl 

X 

X 

X 

X 

3.5 to 5.5 

12 MW/gate 

ULA24RD 

t Interdesign 







82 


B 

X 

B 

3.5 to 5.5 

12 jrW/gate 

ULA30RD 

t Ferranti 







82 

B 

f 

X 

B 

3.5 to 5.5 

12 >/W/gate 


t Interdesign 

10 






Ba 

B 

B 

— 

— 

3.5 to 5.5 

12 |^Wg^Xe 

ULA40RD 

t Ferranti 







BS 



B 

B 

3.5 to 5.5 

12 iMIgHe 

ULA40RD 

t interdesign 


8000 

0.1 CML 

510 



■91 

Bi 

MM 

B 

X 

3.5 to 5.5 

0.4 fiW/gate 

ULA2M 

t Ferranti 







mm 

X 

B 

B 

X 

3.5 to 5.5 

0.4 /iW/gate 

ULA2M 

t Interdesign 


10500 

0.1 CML 

510 



Kl 

X 

X 

B 

X 

3.5 to 5.5 

0.4 pW/gate 

ULA2M 

t Ferranti 

15 






40 

X 

X 

X 

X 

3.5 to 5.5 

0.4 MW/gate 

ULA2M 

t Interdesign 



t Military Temperature Range ( - 55° to 125°C) * Typical Value 

liM lice MIcatn aMWeMl Ma li pravIM m the page acM. 
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MASTER SELECTION GUIDE 


CUSTOM/SEMICUSTOM-Linear & Linear/Digital Arrays 


Manufacturer ■ 

i Linear 

Total 

Dedicated 

Total 

Bonding 

Op Amps, 

Other Lin. 

Technology Pads 

A/D, etc. 

Components 


Linear & Linear/Digital Arrays 


Barvon Research 
Bi-CMOS 


Cherry Semiconductor 
BiP 16 


Uncommited 

Transistors 


500 500 12 


1000 1000 24 



Supply 





Number 

Voltage, 





Capacitors 

V 

Comments 

Device 

Source 

Line 


104 76 


lOS) 150 


' Delay conditions; 2-Input NAND driving 2 NANDs (FO = 2), 5V supply, 70°C, worst-case processing. 


12 8-bit DAC, 4 op amps, 2 
comparators 


12 8-bit OAC, 8 op amps, 4 
comparators 


4 to 16 decades, combination 
bipolar and CMOS 


69 NPN/PNP transistors, ion 
implant resistors 


69 NPN/PNP transistors, 18 
input/output cells 


1 cell, often used in multiples, 
PNPs have 4 collectors 


1 cell can be used in multiples 


15 ceils 


2 cells 


75 High voltage array 


20 



8 JFETs, ion implant resistors 


6 or 12V process 


Precision reference, shaping 
capacitors, 100 mA 
transistors, IV operation 


IV operation 


AT-LD-04 

ArrayTech 


AT-LD-08 

ArrayTech 


BC3G02 

Barvon 

(4626) 

BC3G01 

Barvon 

(4626) 

CLIC-C 

CalDevices 


CLIC-D 

CalDevices 


CLIC-A 

CalDevices 


CLIC-I 

CalDevices 


CLIC-E 

CalDevices 


CLIC-F 

CalDevices 


CLIC-H 

CalDevices 


CLIC-B 

CalDevices 


CLIC-G 

CalDevices 


CLIC-L 

CalDevices 


CS2800 

Cherry 


CS2000E 

Cherry 


CS2500G 

Cherry 


CS3500 

Cherry 


CS^OOL 

Cherry 


CS3000F 

Cherry 


CS3600 

Cherry 


CS4000 

Cherry 


CML1400 

Cherry 


CS1400 

Cherry 


MSA-1 

CIC 


MSB-1 

CIC 


MSA- 15 

CIC 


MSB-2 

CIC 


XR-C100 

Exar 

(3386) 

XR-0100 

Exar 

(3386) 

XR-A100 

Exar 

(3386) 

XR-B100 

Exar 

(3386) 



XR-X100 

Exar 


XR-J100 Exit 

ESi 

XR-G100 

Exar 

(3386) 

XR-H100 

Exar 

(3386) 

XR-L100 Exit 

ESS 

XR-F100 

Exar 

(3386) 

XR-VIOO 

Exar 

(3386) 

XR-HIOO 

Extf 

(3386) 

XR-W100 

Exar 

(3386) 


Exar 

(3386) 

UU1G 

Ferranti 


UU1L 

Ferranti 



(Continued) | 
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CUSTOM/SEMICUSTOM 













































































































































































































































CUSTOM/SEMICUSTOM 


1C MASTER 

CUSTOM/SEMICUSTOM-Linear & Linear/Digital Arrays (Cont’d) 


Manufacturer 

1 Linear I 

1 Digital 1 

Total 

Dedicated I 

Total 

Equiv. 

Gate 

Bonding 

Op Amps, 

Other Lin. 

2-input 

Delay 

Technology Pads 

A/D, etc. I 

Components 

Gates 

ns(§)V 


Uncommited 

Transistors 



Supply 





Number 

Voltage, 





Capacitors 

V 

I Comments 

Device 

Source 

Line 


Linear & Linear/Digital Arrays 


Interdesign 

BIP 14 


110 

16 


194 



260 

18 


170 



187 



314 



382 

20 


310 

24 


300 



416 



437 



571 

28 


812 

40 


1072 



GDI 

40 

CMOS 

42 

MCE Semiconductor 

BIP 

14 


16 


18 


5.5 Precision reference, shaping 
capacitors, 100 mA 
transistors, IV operation 


5.5 IV operation 


5.5 IV operation 


5.5 IV operation 


5.5 IV operation 


5.5 IV operation 


15 8-bit OAC, 1 1 op amps, 1 

comparator, 22 flip-flops, 4 
switched-capacitor filters 



50 

16 

59 

18 

38 

12 

48 

15 

56 

22 

72 

22 

60 

18 

69 

12 

80 

26 

96 

36 



16 dedicated flip-flops, switched 
capacitor array 


(Cont’d) 


ULA2G 

(Cont'd) 

Ferranti 

ULA1U 

Ferranti 

ULA2L 

Ferranti 

ULA2U 

Ferranti 

ULA3U 

Ferranti 

ULA5L 

Ferranti 

HI3700 


(4745) 

IMC-20C 

IntCirSys 

IMC-20A 

IntCirSys 

IMC-400 

IntCirSys 

IMC-406 

IntCirSys 

IMC-20E 

IntCirSys 

IMC-20G 

IntCirSys 

IMC-20H 

IntCirS^ 

IMC-20J 

IntCirSys 

IMC-206 

IntCirSys 

IMC-20F 

IntCirSys 

IMC-26L 

IntCirSys 

IMC-40A 

IntCirSys 

IMC 

IntCirSys 


ialerdeiiia 


literdwlii 


literinlii 


l■t•^inig■ 


literteslp 


literdMlgi 


litenlnige 


literdetigi 


literiMlgi 


(4748) 
(4746) 
(4746) 
(4746) 
(4746) 25 
(4746) 
(4746) 


(4746) 


(4746) 


l■t^rt«tlg■ (4746) 
Irtertetlgi (4746) 
litirtMige (4746) 35 



MCEP20A 

MCE 

MCEA20C 

MCE 

MCEA20CS 

MCE 

MCEA40D 

MCE 

MCEA40DS 

MCE 

MCEA40AS 

MCE 

MCEA20A 

MCE 

MCEA20AS 

MCE 

MCEA20J 

MCE 

(Continued) 


t Military Temperature Range ( - 55° to 125°C) 


* Typical Value 

BeM fact Micates aUltiaaal data Is graalM aa tka gaga aatad. 
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MASTER SELECTION GUIDE 


CUSTOM/SEMICUSTOM-Linear & Linear/Digital Arrays (Cont’d) 


Manufacturer 

1 . Linear | 

1 Digital 

Total 

Dedicated 

Total 

Equiv. 

Gate 

Bonding 

Op Amps, 

Other Lin. 

2-Input 

Delay 

Technology Pads 

AyO, etc. 

Components 

Gates 

ns@ V 


Uncommited 

Transistors 


Linear & Linear/Digital Arrays 


MCE Semiconductor 
BIP 18 


CMOS 18 


Plessey Semiconductor 
BIP 24 


Reticon 

NMOS 60 31 


Siiicon Systems Inc. 
CMOS 28 




81 28 


58 





Supply 





Number 

Voltage, 





Capacitors 

V 

Comments 

Device 

Source 

Line 







5 op amps, power array 






2 op amps, dedicated iogic 


2 op amps, dedicated logic 


18 


14 filter sections, 3 extra op 
amps, 20 state cells, min. 
package size 25 pins, switched 
capacitor filter array 


12 op amps, 210 switches, 4 
buffers, 8 flip-flops, switched 
capacitor filter array 


24 op amps, 456 switches, 6 
buffers, 16 flip-flops, switched 
capacitor filter array 


Ft=1.5GHz 


Ft=1.5 GHz 


16 dedicated flip-flops, 8 op 
amps, 36 switches 


32 dedicated flip-flops, 16 op 
amps, 32 switches 


37 op amps, 100 switches 


40 dedicated flip-flops, 16 op 
amps, 100 switches 


32 dedicated flip-flops, 22 op 
amps, 104 switches 


MCEA20JS 

(Cont’d) 

MCE 

MCEA20E 

MCE 

MCEA20ES 

MCE 

MCEA20G 

MCE 

MCEA20GS 

MCE 

MCEA20H 

MCE 

MCEA20HS 

MCE 

MCEP40A 

MCE 

MCEA40BS 

MCE 

MCEA20B 

MCE 

MCEA20BS 

MCE 

MCEA20L 

MCE 

MCEA20tS 

MCE 

MCEA20F 

MCE 

mCEA2GF3 

MCE 

MCEA20WS 

MCE 

MCEA20M 

MCE 

MCEA20MS 

MCE 

MGA255 

tMCE 

MGA255 

tMCE 

MGA255 

fMCE 

BAA 1000 

Plessey 

BAA2(X)0 

Plessey 

R5626 

Reticon 

SCA-6 

SllleMSifs 

(3685.4872) 

8CA-12 

SiliCMSys 

(3885.4872) 

MSIV-1 

STC 

MSiV-2 

STC 

MSII 

STC 

MSIV-4 

STC 





’ Delay conditions; 2-Input NANO driving 2 NANDs (FO = 2), 5V supply, 70‘'C, worst-case processing. 
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CUSTOM/SEMICUSTOM 


1C MASTER 


CUSTOM/SEMICUSTOM-Standard Cells 


Manufacturer Delay 

Device Process 2-Input 

Geometry Interconnections NAND 
Technology {(rm) Metal T Poly Gate' (ns) 


Cell Library Includes 




Library 



Supply 


or 



Voltage, 


Process 



V 

Comments 

Name 

Source 

Line 


Standard Cells 


Alphatron 
CMOS. Si-Gate 


American Microsystems 
CMOS, Si-Gate 

3 

5 

NMOS, Si-Gate 

4 

Array Technology 
CMOS, Si-Gate 

3 

NMOS. Si-Gate 

4 

Barvon 

CMOS. Si-Gate 

3 

HMOS 

3 



CMOS, Si-Gate 
3 


Custom MOS Arrays 
CMOS, Metal-Gate 


CMOS, Si-Gate 



Fairchild 

Bipolar 3 


CMOS. Si-Gate 

2 


Fujitsu Microelectronics 
CMOS, Si-Gate 

2.8 


GTE Microcircuits 
CMOS, Si-Gate 


3to6 


3to6 74LSMSI 


3 to 10 Core mP. 1084 


Avail. 1084 


3 to 10 200°C operation 


3 to 15 200°C operation 





3 to 

10 CotomP. 
1084 



1.1 to 10 Low voltage and current 



3 1 1 






AvaU. 1H84 


Avail. 1H84 





4.2 


2 1 5.2 


t Military Temperature Range ( - 55° to 125°C) 


5 AvaU. 1084 


5 


* Typical Value 

BeM face Mlcalet iMWanI data la grtvIM m the page aaM. 


ALPHAMAP 

t Alphatron 


ALPHAMAP 

t Alphatron 


CMOS 

LMrsiy 

tAMI 

(4624) 

CMOS 

Library 

t AMI 

(4624) 

CMOS 

Library 

tAMI 

(4624) 

NMOS 

Library 

tAMI 

(4624) 

CMOS 

Library 

t ArrayTech 


NMOS 

Library 

t ArrayTech 


BHC Library 

Barvon 

(4626) 

BHN Library 

Barvoa 

(4626) 

CELLMOS 

tCirTech 


CELLMOS 

t CirTech 


CELLMOS 

t CirTech 


CELLMOS 

t CirTech 


CELLMOS 

t CirTech 


CMOS 

Mostek 


BHC Library 

Banaa 

(4626) 

CMA100G 

Series 

CMA 


CMOS 

Library 

CMA 


in. 

Fairchild 





ISO-CMOS 

Library 

GTEMicro 

ISO-CMOS 


Library 

GTEMicro 

ISO-CMOS 


Library 

GTEMicro 
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MASTER SELECTION GUIDE 


CUSTOM/SEMICUSTOM-Standard Cells (Cont’d) 


Manufacturer 
Device Process 

Geometry 
Technology (^m) 


Standard Cells 


Harris Semiconductor 
CMOS, Si-Gate 

3 


Hughes Aircraft 
CMOS, Si-Gate 



Delay 

2-Input 

Cell Library Includes 

Supply 

Interconnections 

HAND 

milH ■■■ ^■jjH 

Voltage, 

lEBHSI 

Gate’ (ns) 


V 


NMOS, Metal-Gate 


4.5 I 1 


1 


Intel 


CMOS, Si-Gate 

2 

Intersil 


CMOS, Si-Gate 

3 

Int’l Microcircuits 


CMOS, Si-Gate 

3 



Master Logic 
CMOS, Metal-Gate 


MCE Semiconductor 
Bipolar, J. I. 


CMOS, Metal-Gate 


Microcircuit Technology 
NMOS, Si-Gate 

3 1 


3 1 







Currently in Beta sites 





to 75 Library includes some 75V 
devices 







Mostek 

CMOS, Si-Gate 


' Delay conditions; 2-Input NANO driving 2 NANDs (FO = 2), 5V supply, 70°C, worst-case processing. 

® 1C MASTER 1984 


Library 

or 

Process 

Name 

Source 

(Cont’d) 

SAJI-IV 

t Harris (4744) 

HCMOS 

Library 

t Hughes 

CMOS 

Library 

t IntCirSys 

CMOS 

Library 

t IntCirSys 

CMOS 

Library 

t IntCirSys 

NMOS 

Library 

t IntCirSys 

NMOS 

Library 

t IntCirSys 

CHMOS-1 

Library 

Intel 

CMOS 

Library 

Intersil 

CMOS 

LArary 

latIMIMUr (4747) 

lapel Library t IMP (4749) 

Impel library t IMP (4749) 

Impel library t IMP (4749) 

MALV Series f MasterLogIc 

MASG Series f MasterLogic 

UniCELL 

fMCE 

UniCELL 

MGA 

tMCE 

ULA Series 

fMCE 

NMOS 

Library 

MicroTech 

CMOS 

Library 

MicroTech 
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(4824) 10 

(4824) 

(4824) 


SOS-2 

Lllriri 8U 


5 1 1 8 


SGS-ATES 
Bipolar, MTLW 






1 8 


8 


5 Medium power 


5 Low power 


2 to 6 High Speed 


3 to IS Medium Speed 



Silicon Systems 
CMOS, Si-Gate 


Siliconix 
CMOS, Si-Gate 


Synertek 
CMOS, Si-Gate 


Texas Instruments 
CMOS, Si-Gate 


VLSI Technology 
CMOS, Si-Gate 






EPl-1 t«8M«W (48SS) 

EPL-2 t«8imte (4885) 

ttL t«8«»Mci (48«^ 

INTER SIgnetics 

INTER Signetics 20 


CMOS 

Library SiliconSys 


3 2 2 



3 to 6 Avail. 4083 


3to14 


ISO-3 Library Siliconix 


ISO-5 Library Siliconix 





3 1 I 





3 2 



5 Avail. 4083 


5 Configurable cells 


5 Configurable cells 



t Military Temperature Range ( -55° to 125°C) 

4478 


* Typical Value 

I lace Mlcates iddlHeMl data Is pravMad at ttt |n|a salad. 
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MASTER SELECTION GUIDE 


CUSTOM/SEMICUSTOM-Standard Cells (Cont’d) 


Manufacturer 


1 Delay 


i 1 

1 Library 

Device Process 

1 

2-Input 

! Cell Library Includes I 

1 Supply 

1 or 



' Delay conditions: 2-Input NAND driving 2 NANDs (FO = 2), 5V supply, 70°C, worst-case processing. 


«IC MASTER 1984 
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Master Selection Guide 























CUSTOM/SEMICUSTOM 


1C MASTER 


CUSTOM/SEMICUSTOM-Programmable Logic 


Propa- 

Supply 




Organ!- gation 

Voltage, 




zation Time Output 

V 

Device 

Source 

Line 

Programmable Logic 



Field Programmable Array Logic 





TS 

5 

SH54PL20L8 fTI (4903.4914) 
SN54PL20B4 fTI (4903.4914) 
SN54PL20R6tT1 (4904.4914) 
SII54PL20R8 fTI (4904.4914) 
SR54PL8igL8tTI (4906.4922) 
SM54PLR19R4tTI (4906.4922) 
8N54PLR19R6tTI (4907.4922) 
8ll54PlR19RStTI 

5 




(353.4907.4922) 




SMS4PLT19L8tTI 





(353.4908.4926) 




SR54PlT19R4tTI 





(353.4908.4926) 

10 



SN54PLT19R6t Tl 

SR54PLT19R8tTi 





(353.4909.4928) 




SN74PL20L8 

Tl (4903.4914) 




SR74PL20H4 

Tl (4903.4914) 




SN74P120R6 

Tl (4904.4914) 

15 



Si74PL20B8 

Tl (4904.4914) 




a74PLRigL8 

Tl (4906.4922) 




a74PlR19R4 

Tl (4906.4922) 




a74PLR19B6 

Tl 





(353,4907,4922) 




a74PLR19R8 

Tl 





(353,4907,4922) 

20 



W74PLT19L8 

Tl 





(353,4908,4926) 




a74PLT19R4 

Tl 





(353,4908.^6) 




a74PLT19R6 

Tl 





(353,4909,4926) 




a74PlT19R8 

Tl 





(353,4909,4926) 


25nsF TS 

5 

.4HPAL!6il8i>C 

AMB (4600) 

25 



AMPHLiailUU 

AM (4600) 




mutimuc 

AMO (4600) 




MIPiU.16LB8«; 

AMD (4600) 




IUIPM.16R4AC 

AMO (46(N)) 




AaPALIOReW 

AMD (4600) 

30 



UP/U.16RIUC 

AMD (4600) 




AaPM.22V1IM 

AMD (4600) 




PAL16L8AC 

MMI (4768) 




PiU.16R4AC 

MMI (4768) 




PALIOiffiAC 

MMI (4768) 

35 



PAL16R8AC 

MMI (4768) 




PJU.20L8AC 

MMI (4768) 




PU.20fl4ilC 

MM! (4768) 




PJU.20R6AC 

MMI (4768) 




PIU.20R8RC 

MMI (4768) 

40 



DUPAL10H8AC 

National 




DMPAL10L8AC 

National 




DMPAL12H6AC 

National 




DMPAL12L6AC 

National 




DMPAL14H4AC 

National 

46 



DMPAL16C1AC 

National 




DMPAL16H2AC 

National 




0MPAL16L2AC 

National 




0MPAL16L8AC 

National 




DMPAL16R4AC 

National 

50 



DMPAL16R6AC 

National 




DMPAL16R8AC 

National 




DMPL14L4AC 

National 




SN74ALS16R4-1 Tl 




a74Pl16L8-1 

Tl (4901.4910) 

55 



a74Pl18R4-1 

Tl (4901.4910) 




a74PL16R8-1 

Tl (4902.4910) 




a74PL16B8-1 

Tl (4902.4910) 


30nsF TS 

5 

MPU.16H8MltRMD (4600) 





(Continued) 



0 

;o 

'zz 

O 

c 

o 

o 

0 

0 

CO 

0 

+-• 

(0 

0 


Propa- 
Organi- gation 

zation Time Output 


Suppty 

Voltage, 

V 


Field Programmable Array Logic 
ainsF TS 


35nsF TS 



(Cont’d) 


AMPALIGHIMAMtAMD 

(4600) 

60 

AMPAL18L8AMtAMD 

(4600) 


UPAL16L08MtAMO 

(4600) 


AHPAL16R4AMtAMD 

(4600) 


AMPAL16R6AMtAMD 

(4600) 


AHPAL16R8AHtAMD 

(4600) 

65 

PAL16L8AM fMMI 

(4768) 


PAL16R4AM fMMI 

(4768) 


PAL16R6AM fMMI 

(4768) 


PAL16R8AM fMMI 

(4768) 


PAL20L8AM fMMI 

(4768) 

70 

PAL20R4AM fMMI 

(4768) 


PAL20R6AM fMMI 

(4768) 


PAL20R8AM fMMI 

(4768) 


DMPALIOHSAM 



t National 



DMPAL10L8AM 



t National 


75 

0MPAL12H6AM 



t National 



OMPAL12L6AM 



t National 



DMPAL14H4AM 



t National 



DMPAL14L4AM 



t National 



0MPAL16C1AM 



t National 


80 

DMPAL16H2AM 



t National 



DMPAL16L2AM 



t National 



0MPAL16L8AM 



t National 



DMPAL16R4AM 



t National 



DMPAL16R6AM 



t National 


85 

DMPAL16R8AM 



t National 



SNS4ALS16fi4-1 



tTI 



SR54PL16L8-1tTI (4901.4910) 


S854PL16R4-1tTI (4901.4910) 


SII54PL16ll6-1tTI (4902.4910) 

90 

SRS4PL16R8-1tTI (4902.4910) 


AMPAL16H8C AMD 

(4600) 


AHPAL16H8LC AMD 

(4600) 


AHPAL16HB8C AMD 

(4600) 


MPAL16HD8LC AMO 

(4600) 

95 

AMPAL16L8C AMO 

(4600) 


AHPAL16L8LC AMO 

(4600) 


AMPAL16LD8C AMD 

(4600) 


AMPIU.16LD8LC AMD 

(4600) 


AMPAL16R4C AMO 

(4600) 

100 

AMPAL16R4LC AMD 

(4600) 


AMPAL16R6C AMO 

(4600) 


AMPAL16R6LG AMD 

(4600) 


AMPAL16R8C AMO 

(4600) 


AMPAL1SR8LC AMD 

(4600) 

105 

AMPAL22V10 AMD 

(4600) 


HPL77209-5 Hirrla 

(3958) 


IIPL77ZII9/16l8-5Hirrlt 

(3958) 


HPL77Z15/16H85 



Harris 

(3958) 


RPl77216/16PB-Sliirrls 

(3958) 

110 

IIP177317/16LII8-5 



Harris 

(3959) 


RPL77318/I6HB8-5 



Harris 

(3959) 


HPL77319-5 Harris 

(3960) 


(Continued) 



t Military Temperature Range (-55° to 125°C) 


* Typical Value 

BeM lact Mlealos aiAliMil data la inviM aa the page aalad. 
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MASTER SELECTION GUIDE 


CUSTOM/SEMICUSTOM-Programmable Logic (Cont’d) 


Propa- 


Supply 




gation 


Voltage, 




Time 

Output 

V 

Device Source 


Line 

tgrammable Array Logic 





40nsF 

TS 

5 

DMPAL20C1Mt National 
DMPAL20L2C National 
DMPAL20L2Mt National 

(Cont'd) 

70 

45nsF 

TS 

5 

HPL77209-2 t Harris 
HPL77209/16LI-2 

(3958) 





t Harris 

(3958) 





HrL77215/16H8-2 






t Harris 

(3958) 





HPL77216/16P8-2 






t Harris 

(3958) 

75 




HPL77317-2 t Harris 

(3959) 





HPL77318-2 t Harris 

(3959) 





HPL77319-2 fHarris 

(3^) 





PM.10H8H tMMI 

(4768) 





PAL10L8M tMW 

(4768) 

80 




PAL12H6M tMMi 

(4768) 





PAL12L6II tMMI 

(4768) 





PAL14H4M tMMi 

(4768) 





PAL14L4M tMMi 

(4768) 





PAL16MM tMMi 

(4768) 

85 




PALISCIM iWMl 






PAL16H2M tMMi 

(4768) 





PAL16L2M tMMi 

(4768) 





PAL16L8M tMMi 

(4768) 





PAL16R4M tMMi 

(4768) 

90 




PAL16li6M tMMi 

(4768) 





PAL16R8M tMMi 

(4768) 





PAL16X4M tMMi 

DMPALIOHSMt National 
OMPALIOLSMt National 
DMPAL12H6Mt National 

(4768) 

95 




DMPAL12L6Mt National 
DMPAL14H4Mt National 
DMPAL14L4Mt National 
OMPALISCIMt National 
0MPAL16H2Mt National 
DMPAL16L2Mt National 
DMPAL16L8Mt National 
DMPAL16R4Mt National 


too 




0MPAL16R6Mt National 
DMPAL16R8Mt National 


105 

SOnsF 

TS 

5 

PAL16L8-2C MMI 

(4768) 





PAL16L8A-2MtMMI 

(4768) 





PAL16R4-2C MMI 

(4768) 





PAL16R4A-2MtMMI 

(4768). 

110 




PAL16R6-2C MMI 

(4768) 





PAL16R6A-2MtMMI 

(4768) 





PAL16R8-2C MMI 

(4768) 





PAL16R8A-2MtMMI 

(4768) 





PAL20L10M tMMi 

(4768) 

115 




PAL20X10M tMMi 

(4768) 





PAL20X4M tMMi 

(4768) 





PAL20X8M tMMi 

DMPAL209X4C National 
DMPAL20L10C National 
DMPAL20X10C National 
DMPAL20X8C National 

(4768) 

120 

55nsF 

TS 

5 

PAL16L8A-4C MMI 

(4768) 





PAL16R4A-4C MMI 

(4768) 





PAL16ReA-4C MMI 

(4768) 

125 




PAL16R8A-4C MMI 

(4768) 


eOnsF 

TS 

5 

PAL10H3-2C MMI 
PAL10l8-a: MMI 

(4768) 





PAL12H6-2C MMI 

(4768) 





PAL12L6-2C MMI 

(4768) 

130 




PAL14H4-2C MMI 

(4768) 





PAL14L4-2C MMI 

(4768) 





PALI6C1-2C MMI 

(4768) 





PAL16H2-2C MMI 

(4768) 





(Continued) 



Propa- Supply 

Organ!- gallon Voltage, 

zation Time Output V 


Device 

Source 


Line 

(Cont’d) 




(Cont'd) 


HPL77320-5 

Harris 

(3960) 


PAL10H8C 

MMI 

(4768) 


PAL10L8C 

MMI 

(4768) 


PAL12H6C 

MMI 

(4768) 


PAL12L6C 

MMI 

(4768) 

5 

PAL14H4C 

MMI 

(4768) 


PAL14L4C 

MMI 

(4768) 


PAL16H2C 

MMI 

(4768) 


PAL16L2C 

MMI 

(4768) 


PAL16L8A-2C 

MMI 

(4768) 

10 

PAL16L8C 

MMI 

(4768) 


PAL16R4A-2C 

MMI 

(4768) 


PAL16R4C 

MMI 

(4768) 


PAL1686A-2C 

MMI 

(4768) 


PAL16R6C 

MMI 

(4768) 

15 

PAL16R8A-2C 

MMI 

(4768) 


PAL16RSC 

MMi 

(4768) 


DMPAL10H8C 

National 



DMPAL10L8C 

National 



0MPAL12H6C 

National 


20 

DMPAL12L6C 

National 



DMPAL14H4C 

National 



DMPAL14L4C 

National 



DMPAL16C1C 

National 



DMPAL16H2C 

National 


25 

DMPAL16L2C 

National 



DMPAL16L8C 

National 



DMPAL16R4C 

National 



0MPAL16R6C 

National 



DMPAL16R8C 

National 


30 

AHPALieiHHJitAMD 

(4600) 


AMPAL16H8MtAM0 

(4600) 


AlPALISHULitAMD 

(4600) 


IUIPAL16RD8lltAMD 

(4600) 


AMPAL16L8LMtAMD 

(4600) 

35 

AMPAL16L8MtAMD 

(4600) 


MPALieUISLIItAMD 

(4600) 


AMPAL16L0MtAMD 



AHPAL16R4LHtAMO 

(4600) 


AMPAL1684MtAMO 

(4600) 

40 

AHPAL16R6lJltAM0 

(4600) 


AMPAL16R6lltAM8 

(4600) 


AMPAL16R8LMtAMO 

(4600) 


AMPAL16R8MtAMD 

(4600) 


PAL12L10C 

MMI 

(4768) 

45 

PAL12L10M 

tMMi 

(4768) 


PAL14L8C 

MMI 

(4768) 


PAL14L8M 

tMMi 

(4768) 


PAL16A4C 

MMI 

(4768) 


PAL16C1C 

MMI 

(4768) 

50 

PAL16L6C 

MMI 

(4768) 


PAL16L6M 

tMMi 

(4768) 


PAL16X4C 

MMI 

(4768) 


PAL18L4C 

MMI 

(4768) 


Pii Hum 

tum 

{4?5S) 

55 

PAL20C1C 

MMI 

(4768) 


PAL20C1M 

tMMi 

(4768) 


PAL20L2C 

MMI 

(4768) 


PAL20L2M 

tMMi 

(4768) 


DMPAL12L10C 

National 


60 

DMPAL12L10Mt National 



DMPAL14L8C 

National 



DMPAL14L8Mt National 



0MPAL16L6C 

National 



DMPAL16L6Mt National 


65 

DMPAL18L4C 

National 



[)MPAL18L4Mt National 



DMPAL20C1C 

National 




(Continued) 



Organi- 

zation 


Programmable Logic 


Field Programmable Array Logic 

35 nsF TS 5 


40nsF TS 


0 

;d 

'5 

0 

c 

g 

o 

0 

0 

CO 

k. 

0 

a> 

ca 


t Military Temperature Range (-55° to 125°C) 
OG— Open Collector 

®IC MASTER 1984 


ns*— Nanoseconds Typical 


nsF— Nanoseconds over Full Temperature Range 
TS— Three-State 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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CUSTOM/SEMICUSTOM 


1C MASTER 


CUSTOM/SEMICUSTOM-Programmable Logic (Cont’d) 


Propa- Supply 

Organ!- gallon Voltage, 

zation Time Output V 


Programmable Logic 


Field Programmable Array Logic 

60 nsF TS 5 


65nsF 

TS 

75nsF 

TS 


Field Programmable Array Logic, CMOS 

90nsF TS 5 


Field Programmable Gate Array, 16 Inputs, 9 
AND/NAND Gates, 9 Outputs 

35 nsF OC 5 

TS 5 



Field Programmable Gate Array, 6 Inputs, 12 AND 
Gates, 12 I/O Lines 

20 ns* OC 5 

TS 5 


Field Programmable Identity Comparator, 12-Bit 
- 5 


Field Programmable Identity Comparator, 16-Bit 
- - 5 


t Military Temperature Range ( - 55° to 125°C) 


(Cont’d) 




PAL16L2-2C MMI 
PAL20L10C MMI 
PAL20X10C MMI 
PAL20X4C MMI 
PAL20X8C MMI 
DMPAL20L10M Natior 
DMPAL20X10M Natior 
0MPAL20X4M Natior 
DMPAL20X8M Natior 


PAL16L8-2M fMMI 
PAL16R4-2M tMMI 
PAL16R6-2M fMMI 
PAL16R8-2M fMMI 


PALI 6L8A-4M tMMI 
PAL16R4A-4MtMMI 
PAL18ll6A-4MtMMI 
PAL16R8A-4MtMMi 


PAL10H-2M tMMI 
PAL10L8-2M tMMI 
PAL12H6-2M tMMI 
PAL12L6-2M tMMI 
PAL14ll4-2MtMMI 
PAL14L4-2M tMMI 
PAL16C1-2M tMMI 
PAL16H2-2MtMMI 
PAL16L2-2M tMMI 
PAL16L8-4C MMI 
PAL16R4-4C MMI 
PAL16R6-4C Mil 
PAL16R84C MMI 


PAL16L8-4M tMMI 
PAL16R4-4M tMMI 
PAL16R6-4M tMMI 
PAL16II8-4M tMMI 


HPL16LC8-2 t Harri 
HPL16LC8-9 t Harri 
HPL16RC4-2 t Harri 
HPL16RC4-9 t Harri 
HPL16RC6-2 t Harri 
HPL16RC6-9 t Harri 
HPL16RC8-2 t Harri 
HPL16RC8-9 t Harri 


Propa- Supply 

Organ!- gation Voltage, 

Line zation Time Output V 


Field Programmable Identity Comparator, 8-Bit and 
4-Bit Comparator 

- - 5 


Field Programmable Logic Array, 14 Inputs, 32 Product 
Terms, Six Sum Terms 

10 ns * OC 5 


(4768) 10 

(4768) 

(4768) 

(4768) 

(4768) 

(4768) 15 

(4768) 

(4768) 



80nsF 

OC 


TS 


40nsF 

OC 


TS 

45nsF 

OC 


TS 

55 nsF 

OC 


TS 


N82S102 Signtics (4155) 

N82S103 Slanties (4155) 


S82S102 tSiRMtiu 

(532.4155) 45 
S82S103 tSIautics 

(532.4155) 


S82S150 tSIaMtIcs (532) 

S82S151 tSia«*tics 

(532,4144) 

N82S150 Signetics 
N82S151 Slgtrtlcs (4144) 50 

SN54ALS528tTI (1046) 

SII74ALS528 Tl (1046) 

SII54ALS526 tTI (1045) 

SN74ALS526 Tl (1045) 


Field Programmable Logic Element (PROM), 1024x4 
35 nsF TS 5 

50nsF TS 5 


Field Programmable Logic Element (PROM), 2048x4 
35 nsF TS 5 

50 nsF TS 5 


Field Programmable Logic Element (PROM), 32x8 
25 nsF TS 5 


35 nsF OC 5 

TS 


Field Programmable Logic Element (PROM), 4096x4 
35nsF TS 5 

50nsF TS 5 


Field Programmable Logic Sequencer, 12 Inputs, 32 
Product Terms, 6 Outputs 

45nsF* OC 5 


Field Programmable Logic Sequencer, 12 Inputs, 50 
Product Terms, 6 Outputs 

35 ns * — 5 

TS 5 


* Typical Value 

Bold ltd lidlcalat idiltieui data It previdtd oa tka page aalad. 


SN54ALS527 tTI 
SN74ALS527 Tl 


SN54PL84a tTI (4905.4918) 

SW74PL840 Tl (4905,4918) 

SN54PL839 tTI (4905.4918) 

SN74PL839 Tl (4905.4918) 60 


Field Programmable Logic Array, 16 Inputs, 48 Product 
Terms, 8 Outputs 

50 nsF OC 5 



20 Field Programmable Logic Array. 24 Inputs, 72 Product 
Terms, 16 Outputs 

200 nsF TS 5 

Field Programmable Logic Array, 48 Product Terms, 14 
Inputs 100 nsF OC 5 

25 Field Programmable Logic Array, 8 Inputs, 32 AND 
Gates, 10 OR Gates, 10 I/O Lines 

30nsF OC 5 

TS 5 



MC82S101C Motorola 

N82S101 Sigaatlcs (4153) 


MC82S100C Motorola 

N82S100 SIgaatles (4153) 


MC82S101M t Motorola 

S82S101 t Sigaatlcs 

(532.4153) 


MC82S100M t Motorola 

S82S100 t Sigaatlcs 

(532.4153) 


mPB450 NEC 


IM5200 Intersil 


N82S152A Signetics 

N82S153A Sigaatlcs 

(4146,4146) 

N82S152 Signetics 

HPL77153-5 Harris (3957) 
H82S153 SIgaatles (4146) 75 

S82S152A t Signetics 

S82S153A tSigastlcs 

(532,4146.4146) 

S82S152 t Signetics 

HPL77153-2 t Harris (3957) 
S82S153 t Sigaatlcs 

(532.4146) 80 


S82S152A 

S82S153A 


S82S152 

HPL77153-2 

S82S153 


63S441A MMI 
53S441A tMMI 


63S841A MMI 
538841 A tMMI 



63S1641A MMI 
53S1641A tMMI 


SN54PL335 tTI 
SN74PL335 Tl 


SN54PL333 tTI 
SN74PL333 Tl 


SN74S331 Tl 

SN74S330 Tl 


(4026) 85 
(4026) 

(4026) 
(4026) 


(4026) I 
(4026) 90 
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MASTER SELECTION GUIDE 


CUSTOM/SEMICUSTOM-Programmabie Logic (Cont’d) 


Propa- 
Organi- option 

zation Time Output 


Supply 

Voltage, 

V Device 


Propa- 
Organi- gation 
zation Time 


Output 


Supply 

Voltage. 

V 


Device 

Source 


Line 



(Cont'd) 


SPSIGHS 

SPi 

(4826) 


SP810L8 

SPI 

(4826) 


SP812H6 

SPI 

(4826) 


SP812L6 

SPI 

(4826) 


SP814H4 

SPI 

(4826) 

55 

SP814L4 

SPI 

(4826) 


SP816H2 

SPI 

(4826) 


SP816L2 

SPI 

(4826) 


SP816L8 

SPI 

(4826) 


SP816M 

SPI 

(4826) 

60 

SP816R6 

SPI 

(4826) 


SP816il8 

SPI 

(4826) 


FCT20X4 

Sl-Fik 

(4827) 


HCT10H8 

Sl-Fib 

(4827) 


HCT10L8 

Sl-Fab 

(4827) 

65 

HCT12L10 

SI-Fib 

(4827) 


HCT12L8 

Sl-Fab 

(4827) 


HCT14H4 

Sl-Fab 

(4827) 


HCT14L4 

Sl-Fab 

(4827) 


HCT14L8 

Sl-Fab 

(4827) 

70 

HCTISAA 

S!-Fsb 

(4827) 


HCT16C1 

Sl-Fab 

(4827) 


HCT16H2 

Si-Fab 

(4827) 


HCT16L2 

Sl-Fab 

(4827) 


HCT16L6 

Sl-Fab 

(4827) 

75 

HCT16L8 

Sl-Fab 

(4827) 


HCTieiH 

Sl-Fab 

(4827) 


IICT1686 

Sl-Fab 

(4827) 


INn'18R8 

Sl-Fab 

(4827) 


HCT16X4 

Si-Fab 

(4827) 

80 

HCn8L4 

Si-Fab 

(4827) 


HCT20C1 

Si-Fab 

(4827) 


HCT20L10 

Si-Frt 

(4827) 


l«rr20L2 

Si-Fab 

(4827) 


HCT20X10 

Sl-Fab 

(4827) 

85 

HCT20X8 

Sl-Fab 

(4827) 


ZX-CAL10H8 

Zytrex 



ZX-CAL10L8 

Zytrex 



ZX-CAL12H6 

Zytrex 



ZX-CAL12L6 

Zytrex 


90 

ZX-CAL14H4 

Zytrex 



ZX-CAL14L4 

Zytrex 



ZX-CAL16H2 

Zytrex 



ZX-CAL16L2 

Zytrex 



2X-CAL16L8 

Zytrex 


95 

ZX-CAL16R4 

Zytrex 



ZX-CAL16R6 

Zytrex 



ZX-CAL16R8 

Zytrex 



HAL12L10C 

MMI 

(4776.4783) 


IUL14L8C 

mu 

(4776.4783) 

100 

HALIBMC 

MMI 

(4776.4784) 


IUL16C1C 

MMI 

(4776.4782) 


IUL16L6C 

MMI 

(4776.4783) 


HAL16X4C 

MMI 

(4776.4784) 


IUL18L4C 

MMI 

(4776.4783) 

105 

IUL20C1C 

MMI 

(4776.4783) 


HAL20L2C 

MMI 

(4776.4783) 


SP816C1 

SPi 

(4826) 


IUL10N8M 

tMMI 

(4776.4782) 


HAL10t8ai 

tMMI 

(4776.4782) 

110 

IUL12H8H 

tMMI 

(4776.4782) 


IUU.12L10N 

tmu 

(4776.4783) 


HAL12L6H 

tMMI 

(4776.4782) 


iUL14H4M 

tMMI 

(4776.4782) 


IUL14L4M 

tMMI 

(4776.4782) 

115 

HAL16MM 

tMMI 

(4776.4784) 


IML16C1II 

tmu 

(4776.4782) 


IML16H2M 

tmu 

(4776.4782) 


HU.16L2M 

turn 

(4776.4782) 




(Continued) 



Programmable Logic 


(Cont’d) 

Field Programmable Logic Sequencer, 16 inputs, 48 
Transition Terms, 8 Outputs 



60 nsF OC 5 

N82S104A 

Signetics 


S82S104A 

tSIgietics (532) 

TS 5 

II82S105A 

SigBStics (4157) 


S82S105A 

tSIgMiics 

(532.4157) 

90 nsF OC 5 

N82S104 

Signetics 


S82S104 

tSIgntlcs (532) 

TS 5 

N82S105 

Signetics 


S82S105 

tSIgntles (532) 

Field Programmable Logic Sequencer, 4 Inputs, 32 AND 
Gates, 21 OR Gates, 4 I/O Lines 



35 ns * OC 5 

S82S1S8 

tSIgietles (532) 

TS 5 

S82S159 

tSIgntics 

(532.4148) 

40 nsF OC 5 

N82S158 

Signetics 

TS 5 

WI2S1SS 

Si§B9UCS (414^) 

Field Programmable Logic Sequencer, 4 Inputs, 32 AND 
Gates, 21 OR Gates, 6 I/O Lines 



35 ns * OC 5 

S82S156 

tSigMtIcs (532) 

TS 5 

S82S157 

tSigutlcs (532) 

40nsF OC 5 

N82S156 

Signetics 

TS 5 

N82S157 

Signetics 

Field Programmable Logic Sequencer, 4 Inputs, 32 AND 
Gates, 21 OR Gates, 8 I/O Lines 



35 ns * OC 5 

S82S154 

tSlgieties (532) 

TS 5 

S82S155 

tSigMics (532) 

40nsF OC 5 

N82S154 

Signetics 

TS 5 

N82S155 

Signetics 

Field Programmable Multiplexer, (10 inputs, four 10x8 
programmable arrays, four 8:1 addressable 
multiplexers, four outputs) 



55 nsF TS 5 

29693C 

Raytheon 

75nsF TS 5 

29693M 

t Raytheon 

Hard Array Logic 



25nsF TS 5 

HALieiSAC 

MMI 

(4776.4784.4786) 


iliU.16R4AC 

MMI 

(4776.4784.4786) 


HALIGIKAC 

MMI 

(4776.4784.4786) 


HALIGIMAC 

MMI 

(4776,4784.4786) 


ilAL20L8«C 

MMI (4776.4787) 


HAL20R4AC 

MMI (4776.4787) 


ilAL20il6«: 

MMI (4776.4787) 


HALXQflGM: 

MMI (4776.4787) 

30 nsF TS 5 

IIAL20L8AM tMMI (4776) 


HALXOIMiUi tmu (4776) 


IUU.2(M6iUI tMMI (4776) 


IIAL20il8ilM tMMI (4776) 

35nsF TS 5 

C-HAL16L8 

MMI 


C-HAL16R4 

MMI 


C-HAI ifiRA 

UUI 


C-HAL16R8 

MMI 


HALIOHSC 

MMI (4776.4782) 


IIM.10L8C 

MMI (4776.4782) 


HiU.12H6C 

MMI (4776.4782) 


HALiaec 

MMI (4776.4782) 


H«.14li4C 

MMI (4776.4782) 


IIM.14L4C 

MMI (4776,4782) 


IIIU.16H2C 

MMI (4778.4782) 


IML16L2C 

MH (4776.4782) 


IIIU.16L8C 

MN (4776,4784) 


illU.16R4G 

MMI (4776.4784) 


illU.16ll8C 

MMI (4776.4784) 


liM.16ll8C 

MW (4776.4784) 

(Continued) 


Hard Array Logic 

35 nsF TS 


20 


25 


30 


40 


40nsF TS 


45 nsF TS 


0) 

■D 

"d 

o 

c 

o 

0 

CO 

0 

0 

CD 


t Military Temperature Range (-55° to 125°C) 
OC— Open Collector 

® 1C MASTER 1984 


ns*— Nanoseconds Typical 


nsF— Nanoseconds over Full Temperature Range 
TS— Three-State 


nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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CUSTOM/SEMICUSTOM-Programmable Logic (Cont*d) 


Propa- 


Supply 



Organi- gation 


Voltage, 



zation Time 

Output 

V 

Device 

Source 

Programmable Logic 

(Cont’d) 

Hard Array Logic 





45nsF 

TS 

5 


(Cont'd) 




HAL16L6M 

tMMI (4776.4783) 




HAL16L8M 

fMMI (4776.4784) 




HAL16R4M 

tMMI (4776.4784) 




HAL16R6M 

tMMI (4776.4784) 




HAL16R8M 

tMMI (4776.4784) 




HAL16X4M 

tMMI (4776.4784) 




HAL18L4M 

tMMI (4776.4783) 




HAL20L2M 

tMMI (4776.4783) 




HAL24L8M 

tMMI 

50nsF 

TS 

5 

HAL16L8-2C 

MMI 

(4776.4784.4789) 




HAL16R4-2C 

MMI 

(4776.4784.4789) 




HAL16II6-2C 

MMI 

(4776.4784.4789) 




HAL16R8-2C 

MMI 

(4776.4784.4789) 




HAL20L10C 

MMI (4776.4785) 




IIAL20X10C 

MMI (4776.4785) 




HAL20X4C 

MMI (4776.4785) 




HAL20X8C 

MMI (4776.4785) 

60nsF 

TS 

5 

HAL10H8-2C 

MMI 

(4776.4782.4788) 




HAL10L8-2C 

MMI 

(4776.4782.4788) 




HAL12H6-2C 

MMI 

(4776.4782.4788) 




HAL12L6-2C 

MMI 

(4776.4782.4788) 




HAL14H4-2C 

MMI 

(4776.4782.4788) 




HAL14L4'2C 

MMI 

(4776.4782.4788) 




HAL16C1-2C 

MMI 

(4776.4782.4788) 




HAL16H2-2C 

MMI (4776.4782) 




HAL16L2-2C 

MMI 

(4776.4782.4788) 




HAL20C1M 

tMMI (4776.4783) 




HAL20L10M tMNI (4776.4785) 
HAL20X10M tMMI (4776.4785) 




HAL20X4M 

tMMI (4776.4785) 




HAL20X8M 

tMMI (4776.4785) 

75nsF 

TS 

5 

HAL16L8-4C 

MMI 

(4776.4784.4790) 




HAL16R4-4C 

MMI 

(4776.4784.4790) 




HAL16R6-4C 

MMI 

(4776.4784.4790) 




HAL16R8-4C 

MMI 

(4776.4784.4790) 

Programmed at Factory, 14 Inputs, 96 Product Terms 



150 nsF 

— 

5 

DM7575 

t National 





t National 




DM8575 

National 




0M8576 

National 



t Military Temperature Range (-55° to 125°C) * Typical Value 

Baii face laileatas aidltlaaal data is praaldad aa tka paga salad. 
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ABBREVIATIONS 

OF 

COMPANY 

NAMES 


Action Ins 

Action Instruments 

AO 

Analog Devices 

ADT 

Advanced Digital Technology 

Advent 

Advent Products, Inc. 

Alphatron 

Alphatron 

AMA 

American Automation 

AMD 

Advanced Micro Devices 

AMI 

American Microsystems, Inc. 

Amperex 

Amperex Electronic Corp. 

Analogic 

Analogic 

Analog Sys 

Analog Systems 

APC 

Applied Micro Circuits 

Apex 

Apex Microtechnology 

APM 

Applied Microsystems Corp. 

AppI Sys 

Applied Systems Corp. 

APT 

Applied Microtechnology 

Aptek 

Aptek Microsystems 

Array Tech 

Array Technology 

AWI 

AWI Electronics 

Barvon 

Barvon Research 

Bedford 

Bedford Computer Systems Inc. 

Burr-Brown 

Burr-Brown 

CAE 

Computer Aided Engineering 

Cal Devices 

California Devices 

Cermetek 

Cermetek 

CGRS 

CGRS Microtech Inc. 

Cherry 

Cherry Semiconductor 

CIC 

Custom Integrated Circuits 

CirTech 

Circuit Technology 

Citel 

Citel 

Comlinear 

Comlinear Corporation 

CMA 

Custom MOS Arrays 

Comark 

Comark Corp. 

Comdial 

Comdial Semiconductor 

Comp Auto 

Computer Automation . 

Compas 

Compas Microsystems 

Cont Logic 

Control Logic Inc. 

Control Sys 

Control Systems Microsystems Div. 

CreMicro 

Creative Micro Systems 

Cromemco 

Cromemco. Inc. 

Cubit 

Cubit Inc. 

Curtis 

Curtis Electro Devices, Inc. 

Cybernetic 

Cybernetic Micro Systems 

Cybersys 

Cybersystems 

Cybertek 

Cybertek Inc. 

Data General 

Data General 

Data I/O 

Data I/O 

Data Trans 

Data Translation 

Datel 

Datel 

Datricon 

Datricon Corporation 

ODC 

Data Devices Corporation 

DEC 

Digital Equipment Corporation 

Die-Tech 

Die-Tech 

Oigelec 

Digelec Corp. 

Digitek 

Digitek, Inc. 

Dionics 

Dionics Inc. 

Oist Comp 

Distributed Computer Systems 

Divers Tech 

Diversified Technology 

E-HI 

E-H International, Inc. 

EDI 

Electronic Designs Inc. 

Elind 

Elind Elettronica Industriale 

EMM-SESCO 

EEM-SESCO 

Emulogic 

Emulogic Inc. 

ETI Micro 

ETI Micro 

Exar 

Exar Integrated Systems 

Exel 

Exel Microelectronics 

Fairchild 

Fairchild 

Ferranti 

Ferranti Electric 

Force 

Force Computers 

Fujitsu A 

Fujitsu America 

Fujitsu 

Fujitsu Microelectronics, Inc. 


Gl 

General Instrument 

GTE Micro 

GTE Microcircuits 

Harris 

Harris Semiconductor 

Heurikon 

Heurikon Corp. 

Hiievel 

Hiievel Technology, Inc. 

Hitachi 

Hitachi America, Ltd. 

Holt 

Holt Inc. 

HP 

Hewlett-Packard 

Hughes 

Hughes Aircraft, Solid State 
Products 

Hybrid Sys 

Hybrid Systems 

HyComp 

HyComp 

ICC 

international Cybernetics 

inT 


lUI 

ucYioc 1 coiiiiviugj 

IMI 

International Microcircuits, Inc. 

IMP 

International 

Microelectronic Products 

IMS 

Industrial Microsystems Inc. 

Infosphere 

Infosphere 

Inmos 

Inmos 

IntCirEng 

Integrated Circuit Engineering 

IntCirSys 

Integrated Circuit Systems 

IntCompSys 

Integrated Computer Systems 

IntTech 

Integrated Technology Corp. 

Intech 

Intech Microcircuits Div. 

Intel 

Intel 

Interdesign 

Interdesign 

Intersil 

Intersil 

Intronics 

Intronics 

in 

ITT Semiconductors 

Kinetic Sys 

Kinetic Systems 

Kontron 

Kontron Electronics 

Lambda 

Lambda Semiconductor 

Linear Tech 

Linear Technology 

LSI Comp 

LSI Computer Systems 

LSI Logic 

LSI Logic Corporation 

Master Logic 

Master Logic Corporation 

Matrix 

Matrix Corp. 

Matrox 

Matrox Electronic Systems 

Maxim 

Maxim Integrated Products 

MCC 

Micro-Computer Control 

MCE 

MCE Electronics 

Micrel 

Micrel 

Micro Innov 

Micro Innovators 

Micropac 

Micropac Industries 

Micro Net 

Micro Networks 

Micro Pwr 

Micro Power Systems 

Micro Sci 

Micro Sciences Corp. 

Micro Tech 

Microcircuits Technology 

Micro-Link 

Micro-Link Corporation 

micron 

Micron Technology 

MilerTron 

MilerTronics 

Miller 

Miller Technology 

Mitel 

Mitel Semiconductor 

Mitsubishi 

Mitsubishi Electronics 

MMI 

Monolithic Memories, Inc. 

Mustek 

Monolithic Systems Corp. 

Motorola 

Mostek 

MRC 

Motorola Semiconductor 

Murray 

MRC Systems 

Monosil 

Murray Consulting 

National 

National Semiconductor 

NCM 

NCM Corp. 

NCR 

NCR Corp., Microelectronics 
Division 

NEC 

NEC Electronics 

Nitron 

Nitron 


DAE 

Oliver Advanced Engineering 

Octagon 

Octagon Systems Corp. 

DEI 

Optical Electronics Inc. 

Ohio Sci 

Ohio Scientic 

OKI 

OKI Semiconductor 

Omnibyte 

Omnibyte Corp. 

Onset 

Onset Computer Corp. 

Panasonic 

Panasonic 

Pico Design 

Pico Design 

Polycore 

Polycore Electronics 

Plessey 

Plessey Semiconductors 

PMI 

Precision Monilithics, Inc. 

PragOes 

Pragmatic Design Inc. 

Pro-Log 

Pro-Log Corp. 

Quay 

Quay Corp. 

Raytheon 

Raytheon Semiconductor 

RCA 

RCA Solid State Division 

RCI Data 

RCI Data 

RELMS 

Relational Memory Systems 

Reticon 

Reticon 

RIFA 

RIFA 

Rockwell 

Rockwell, Microelectronic Devices 

RTC 

Riehl Time Corporation 

Sanyo 

Sanyo 

SBE 

SBE, Inc. 

SEED 

SEEQ Technology, Inc. 

SPI 

Semi Processes Inc. 

Siemens 

Siemens 

Si-Fab 

Si-Fab 

Signetics 

Signetics 

SGS 

SGS Semiconductor 

Sharp 

Sharp 

silicons 

Silicon General 

Siliconix 

Siliconix 

Silicon Sys 

Silicon Systems Inc. 

Siltronics 

Siltronics 

SMC 

Standard Microsystems Corp. 

SMOS 

S MOS Systems 

Solarise 

Solarise Enterprises 

Solitron 

Solitron Devices 

Sprague 

Sprague Electric Company 

SSM 

Splid State Micro Technology 
for Music 

SSS 

Solid State Scientific 

Stag 

Stag Microsystems 

STC 

Storage Technology Corp. 

STD 

STD Microsystems 

Struc Des 

Structured Design Inc. 

Stynetic 

Stynetic Systems 

Sunrise 

Sunrise Electronics 

Sunshine 

Sunshine Semiconductor 

Supertex 

Supertex Inc. 

Symtek 

Symtek Corp. 

Synertek 

Synertek 

Sys Innov 

Systems Innovations 

Tau Zero 

Tau Zero Inc. 

Technitrol 

Technitrol 

Tektronix 

Tektronix 

Teledyne C 

Teledyne Crystalonics 

Teledyne P 

Teledyne Philbrick 

Teledyne S 

Teledyne Semiconductor 

Telefunken 

Telefunken 

Teimos 

Teimos 

Teltone 

Teltone Corporation 

Tl 

Texas Instruments 

Third Domain 

Third Domain 

Thomson-CSF 

Thomson-CSF Components Corp. 

Toshiba 

Toshiba America 

Trans-Data 

Trans-Data 

TRW 

TRW LSI Products 

Unitrode 

Unitrode 

Universal 

Universal Semiconductor Inc. 

Varix 

Varix Corp. 

VLSI Design 

VLSI Design Associates 

YTI 

VLSI Technology, Inc. 

Votrax 

Votrax 

Weitek 

Weitek Corporation 

Western 

Western Digital 

Wintek 

Wintek Corp. 

Xicor 

Xicor, Inc. 

Xycoffl 

Xycom 

Zendex 

Zendex Corp. 

Zilog 

Zilog 

ZyMOS 

ZyMOS Corporation 

2^x 

Zytrex Corp. 
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Advanced Micro Devices 


BIPOLAR LSI AND SUPPORT PRODUCTS 
20- Pin IMOXtm Programmable Array Logic Elements 


Features of PALs 

• User customizable, high performance logic 
building blocks 

• Custom logic patterns may be generated in 
minutes with PROM type programmers 

• Easy to use software design aids available 
(PALASM*) 

• Improves performance and reduces board area 
and cost of existing TTL SSI/MSI designs 

• Aids creation of new system architectures 
through interactive design techniques 

• Security fuse prevents copying of logic by 
competitors 

• Slim 20 and 24-pin DIP packages 


AMD PAL Speed/ Power Families 


Family 

tpd ' 

ns (Max) 

tsd> 

ns (Max) 

tco<’> 
ns (Max) 

•cc® 

mA (Max) 

•OL 

mA (Min) 

High Speed, “A” 

25 

20 

15 

155 

24 

Standard 

35 

30 i 

25 

155 

24 

Half Power, “L” 

35 ' 

30 i 

1 

25 1 

- 1 

80 

24 


(1 ) Sequential functions. 

(2) Combinatorial functions. 


AMD PAL FUNCTIONS 


Part 

Number 

Array 

Inputs 

Logic 

1 

OE 

! 1 

Outputs 

Packags 

Pins 

16R8 

Eight Dedicated 
Eight Feedback 

Eight 8-Wide AND-OR 

Dedicated 

Registered Inverting 

20 

16R6 

Eight Dedicated 

Six Feedback 

Two Bidirectional 

Six 8-Wide AND-OR 

Dedicated 

Registered Inverting 

20 

Two 7-Wide AND-OR-INVERT 

Programmable 

Bidirectional 

16R4 

Eight Dedicated 

Four 8-Wide AND-OR 

Dedicated 

Registered Inverting 

20 

Four Bidirectior^l 

Four 7-Wide AND-OR-INVERT 

Programmable 

Bidirectional 


16L8 

Ten Dedicated 

Six Bidirectional 

Eight 7-Wide AND-OR-INVERT 

Programmable 

Six Bidirectional 

Two Defeated 

20 

16H8 

Ten Dedicated 

Six Bidirectional 

Eight 7-Wide AND-OR 

Programmable 

Six Bidirectional 

Two Dedicated 

20 

16LD8 

Ten Dedicated 

Six Bidirectional 

Eight 8-Wide AND-OR-INVERT 

- 

Dedicated 

20 

16HD8 

Ten Dedicated 

Six Bidirectional 

Eight 8-Wide AND-OR 

- 

Dedicated 

20 

22V10 

Twelve Dedicated 
Ten Bidirectional/ 
Feedback < 

Ten 12 (Average)- Wide AND-OR/ 
AND-OR-iNVERT 

Programmable 

Ten Bidirectional/Registered 
Programmable Polarity 

24 


IMOX is a trademark of Advanced Micro Devices, Inc. 

•PAL is a registered trademark of Monolithic Memories, Inc. 
•PALASM is a registered trademark of Monolithic Memories, Inc. 


Advantages of AMD PALs 

• IMOX^** oxide isolated technology insures 
industry's fastest (12ns typ) “A” versions 
and fastest half-power (24ns typ) "L” versions 

• Platinum-silicide fuses and added test words 
insure programming yields > 98% 

• Functional yield after programming > 99% 

• Reliability assured through more than 40 billion 
fuse hours of life testing with no failures 

• Full AC and DC parameter testing at the 
factory through on-board testing circuitry 

• Power-up reset simplifies state machine design 

• Industry leading quality guarantees 
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Advanced Micro Devices 

BIPOLAR LSI AND SUPPORT PRODUCTS 
20-Pln IMOX™ Programmable Array Logic Elements 


MAXIMUM RATINGS (Above which the useful life may be impeured) 


Storage Temperature 

-65 to +150°C 

Temperature (Ambient) Under Bias 

-55 to +125°C 

Supply Voltage to Ground Potential (Pin 20 to Pin 10) Continuous 

-0.5 to +7V 

DC Voltage Applied to Outputs (Except During Programming) 

-0.5V to +Vcc hiax 

DC Voltage Applied to Outputs During Programming 

21V 

Output Current Into Outputs During Programming (Max Duration of 1 sec) 

200mA 

DC Input Voltage 

-0.5 to +5.5V 

DC Input Current 

-30 to +5mA 


OPERATING RANGE 


Parameters Description 

Commercial 

Military 

Units 

Min 

Max 

Min 

Max 

Vex: 

Supply Voltage 

4.75 

5.25 

4.50 

5.50 

V 

Ta 

Operating Free Air 
Temperature 

0 

75 

-55 


°c 

Tc 

Operating Case 
Temperature 




125 

»c 



ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted) 

Typ 


Parameters Description 

Test Conditions 


Min 

(Note 1) 

Max 

Units 

VOH 

Output HIGH Voltage 

Vcc = min. 

lOH = -3.2mA 

COM’L 

2.4 

3.5 


Volts 

'^N = Mh or V|L 

Iqh = -2mA 

MIL 


VoL 

Output LOW Voltage 

Vcc = min. 

Iql = 24mA 

COM’L 



0.50 

Volts 

V|N = V|HOrV|L 

Iql = 12nvA 

MIL 



VlH 

(Note 2) 

Input HIGH Level 

Guaranteed input logical HIGH 
voltage for all inputs 

2.0 



Volts 

V|L 

(Note 2) 

Input LOW Level 

Guaranteed input logical LOW 
voltage for all Inputs 



0.8 

Volts 

•iL 

Input LOW Current 

Vcc = max, V|n = 0.40V 


-20 

-250 

fiA 

l|H 

Input HIGH Current 

Vcc = max, V|n = 2.7V 



25 

mA 

•l 

Input HIGH Current 

Vcc = max. Vin = 5.5V 



1.0 

mA 

•sc 

Output Short Circuit Current 

Vcc = max. Vqut = 0 5V (Note 3) 

-30 

-60 

-90 

mA 

•cc 

Power Supply Current 

Aii inputs = uNu, Vqc = mma 

16L8. 16H8, 16HD8, 16LDe 

16L8A, 16H8A, 16HD8A, 16LD8A 


110 

155 

mA 

16R8, 16R6, 16R4 

16R8A, 16R6A. 16R4A 


120 

180 

Vl 

Input damp Voltage 

Vcc = min, I|n = -18mA 


-0.9 

-1.2 

Volts 

•OZH 

Output Leakage Current 

Vcc = max, V,l = 0.8V 

Vo = 2.7V 



100 

liA 

lOZL 

(Note 4) 

ViH = 2.0V 

Vo = 0.4V 



-100 

C|N 

Input Capadtance 

V|N = 2.0V @f = 1k«Hz (Note 5) 


6 


pF 

CCXJT 

Output Capacitance 

VouT = 2.0V @f = 1MHz (Note 5) 


9 



Notes; 1. Typical limits are at Vcc = 5.0V arid Ta = 25'’C. 

2. These are absolute values with respect to device grourKi and all overshoots due to system or tester rxjise are included. 

3. Not more than one output should be tested at a time. Duration of the short circuit should not be more than one second. Vour = 0.5V has been 
chosen to avoid test problems caused by tester ground degradation. 

4. I/O pin leakage is the worst case of Iqzx or l|X (where X = H or L). 

5. These parameters are not 100% tested, but are periodicatly sampled. 
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BIPOLAR LSI AND SUPPORT PRODUCTS 
20-Pm IMOX™ Programmable Array Logic Elements 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE (Unless otherwise noted) 


HIGH SPEED 

Test 

Parameters Description Conditions 

Typ 

(Note 1) 

COM’L 

MIL 

Units 

Min Max 

Min Max 

tPD 

Input or Feedback to Non- Registered Output 

16L8A. 16R6A, 16R4A, 16LD8A, 16H8A, 16HD8A 

COM'L 

Rl =200 

R 2 = 390 

MIL 

Ri =390 

R 2 = 750 

12 


25 


30 

ns 

tEA 

Input to Output Enable 16L8A, 16R6A, 16R4A, 16H8A 

12 


25 


30 

ns 

tER 

Input to Output Disable 16L8A, 16R6A, 16R4A, 16H8A 

12 


25 


30 

ns 

tpzx 

Pin 11 to Output Enable 16R8A, 16R6A, 16R4A 

8 


20 


25 

ns 

tpxz 

Pin 1 1 to Output Disable 16R8A, 16R6A, 16R4A 

8 


20 


25 

ns 

tco 

Clock to Output 1 6R8A, 1 6R6A, 1 6R4A 

8 


15 


20 

ns 


Input or Feedback Setup Trme 16R8A, 16R6A, 16R4A 

10 

20 


25 


ns 

tH 

Hold Time 16R8A, 16R6A, 16R4A 

-10 

0 


0 


ns 

tp 

Clock Period 


35 


45 


ns 

tw 

Clock Width 


15 


20 


ns 

fWAX 

Maximum Frequency 



28.5 


22 

MHz 


Notes: 1 . Typical limits are at Vcc = 5.0V and Ta = 25°C. 


2. tpD is tested with switch Si closed and Cl = 50pF. 

3. For three-state outputs, output enable times are tested with Cl = 50pF to the 1.5V level; Si is open for high impedance to HIGH tests and, 
closed for high impedance to LOW tests. Output disable times are tested with Cl = 5pF. HIGH to high impedance tests are made to an output 
voltage of Vqh - 0.5V with Si open; LOW to high impedance tests are made to the Vql + 0.5V level with Si closed. 




SWITCHING CHARACTERISTICS OVER OPERATING RANGE (Unless otherwise noted) 
STANDARD SPEED , , 


Test 

Parameters Description Conditions 

Typ 

(Notel) 

COM’L 

MIL 

Units 

Min Max 

Min Max 

1 

tPD 

Input or Feedback to Non-Registered Output 

16L8, 16R6, 16R4, 16LD8, 16H8, 16HD8 

COM’L 

Rl =200 

R 2 = 390 

MIL 

Rl = 390 

R 2 = 750 

17 


35 


40 

1 

ns 

iEA 

input to Output Enable 16L8, 16R6. 16R4, 16H8 

17 


35 


40 

ns 

tER 

Input to Output Disable 16L8, 16R6, 16R4, 16H8 

17 


35 


40 

ns 

tP2X 

Pin 11 to Output Enable 16R8, 16R6, 16R4 

12 


25 


25 

ns 

tpxz 

Pin 11 to Output Disable 16R8, 16R6, 16R4 

12 


25 


25 

ns 

tco 

Clock to Output 16R8, 16R6, 16R4 

12 


25 


25 

ns 


Input or Feedback Setup Time 16R8, 16R6, 16R4 

15 

30 


35 


ns 

tH 

Hold Time 16R8. 16R6, 16R4 

-10 

0 


0 


ns 

tp 

Clock Period 


55 


60 


ns 

tw 

Clock Width 


20 


25 


ns 

fMAX 

Maximum Frequency 



18 


16.5 

MHz 


Notes: 1 . Typical limits are at Vcq = 5.0V and Ta = 25°C. 

2. tp 0 is tested with switch Si closed and Cl = 50pF. 

3. For three-state outputs, output enable times are tested with Cl = 50pF to the 1.5V level; Si is open for high impedance to HIGH tests and 

. closed for high impedance to LOW tests. Output disable times are tested with Cl = 5pF. HIGH to high impedance tests are made to an output 

voltage of Vqh - 0.5V with Si open; LOW to high impedance tests are made to the Vql + 0.5V level with Si closed. 
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SWITCHING WAVEFORMS 


INPUTS, I/O, 
REGISTERED 
FEEDBACK 


REGISTERED 

OUTPUTS: 


COMBINATORIAL 

OUTPUTS: 



I — H t— ‘ ea— j 

ml mnr 


KEY TO TIMING DIAGRAM 


WAVEFORM INPUTS OUTPUTS 


MUST BE WILL BE 

STEADY STEADY 


WAVEFORM INPUTS OUTPUTS 


DON’T CARE; CHANGING; 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

CENTER 

DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

“OFF” STATE 


CO 

D 

O 


UJ 

CO 


o 

I— 

CO 

D 

o 
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LOGIC DIAGRAM AmPAL16R8/AmPAL16RBA 
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PROGRAMMING 

Each AMD PAL fuse is programmed with a simple sequence of 
voltages applied to two control pins (1 and 1 1 ) and a programming 
voltage pulse applied to the output under programming. Addres- 
sing of the 2048 element fuse array is accomplished with normal 
TTL levels on eight input pins (five select the input line number 
and three select the product term number). Vcc is maintained at a 
normal level throughout the programming and verify cycle - no 
extra high levels are required. 

The necessary sequence of levels for programming any fuse is 
shown in the Programming Timing Diagram. The address of each 
fuse in terms of Input Line Number and Product Term Line 
Number is defined by the Fuse Address Tables 1 and 2. Current, 
voltage and timing requirements for each pin are specified in the 
Programming Parameter Table below. 

The 16L8, 16R8, 16R6, 16R4, 16H8, 16LD8 and 16HD8 use 
identical programming conditions and sequences. 

After all programming has been completed, the entire array 
should be reverified at Vqcl and again at VccH- Reverification 
can be accomplished by reading all eight outputs in parallel rather 
than one at a time. The array fuse verification cycle checks that 


the correct array fuses have been blown and can be sensed by 
the outputs. 

AMD PALs have been designed with many internal test features 
Uiat are used to assure high programming yield and correct 
logical operation for a correctly programmed part. 

An additional fuse is provided on each AMD PAL circuit to prevent 
unauthorized copying of AMD PAL fuse patterns when design 
security is desired. Blowing the security fuse blocks entry to the 
fuse pattern verify mode. 

To blow the security fuse; 

1 . Power up part to Vccp 

2. Raise Pin 5 to Vhh- 

3. ' Pulse Pin 1 1 from ground to Vqp for a 50/xsec duration. 

4. Perform a normal end-of-programming verify cycle at Vqql 
and Vqqh. All fuse locations should be sensed as blown if the 
security fuse has been successfully blown. 

Note that parts with the security fuse blown may not be returned 
oS prc^roiurnsriQ rsjsots. 

AMD PALs normally have high programming yields (>98%). 
Programming yield losses are frequently due to poor socket 
contact, equipment out of calibration or improperly used. 


PROGRAMMING PARAMETERS = 25°C 


Parameters 

Description 

Min 

Typ 

Max 

Units 

Vhh 

Control Pin Extra High Level 

Pin 1 @ 10-40mA 

10 

11 

12 

Volts 

Pin 11 @ 10-40mA 

10 

11 

12 

Vqp 

Program Voltage Pins 12-19@ 15 

-200mA 

18 

20 

22 

Volts 

V|HP 

input High Level During Programming and Verify 

2.4 

5 

5.5 

Volts 

V|LP 

Input Low Level During Programming and Verify 

0.0 

0.3 

0.5 

Volts 

Vccp 

Vcc During Programming @ Icc = 

50-200mA 

5 

5.2 

5.5 

Volts 

VCCL 

Vcc During First Pass Verification @ Icc = 50 -200mA 

4.1 

4.3 

4.5 

Volts 

VcCH 

, Vcc During Second Pass Verification @ Icc = 50- 200 mA 

5.4 

5.7 

6.0 

Volts 

Vsiown 

Successful Blown Fuse 

Sense Level @ CXitput 

16L8, 16R8, 16R6, 16R4, 16LD8 

16L8A. 16R8A, 16R6A, 16R4A, 16LD8A 


0.3 

0.5 

Volts 


16H8, 16HD8, 16H8A, 16HD8A 

2-4 

3 


dVop/dt 

Rate of Output Voltage Change 

20 


250 

V//Asec 

dVil/dt 

Rate of Fusing Enable Voltage Change (Pin 11 Rising Edge) 

100 


1000 

V/jusec 


Fusing Time First Attempt 

40 

50 

100 

fxsec 

iP 

Subsequent Attempts 

4 

5 

10 

msec 

b 

Delays Between Various Level Changes 

i 100 

200 

1000 

ns 

tv 

Period During which Output is Sensed for V 0 |o,yp Level 

I 


500 

ns 

VqnP 

Pull-Up Voltage On Outputs Not Being Programmed 

Vccp ~ 0.3 

Vccp 

Vccp + 0.3 

Volts 

R 

Pull-Up Resistor On Outputs Not Being Programmed 

1:! 

2 

2.1 

Kn 


AMD PAL PROGRAMMING EQUIPMENT INFORMATION 


Source and 
Location 

Data I/O 

10525 Willows Rd. N.E. 
Redmond, WA 98052 

Kontron Electronics, Inc. 

630 Price Avenue 

Redwood City, 

CA 94063 

Stag Microsystems 
528-5 Weddel Drive 
Sunnyvale, 

CA 94086 

Programmer 

Model(s) 

Model-100. 29, 

19 or 17 

Model-MPP-80S 
or EPP80 

Model- PPX 

AMD PAL 

Personality 

Module 

Logicpak 

950-1942-001 

MOD-33 

PPM2200 

Socket 

Adapter 

715-1947-003 

SA37 

Am202S 
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PROGRAMMING WAVEFORMS 



TABLE 1. INPUT ADDRESSING 


SIMPUFIED PROGRAMMING DIAGRAM 


Input 

Line 

Number 

Input Line Number 
Address Pin States 

9 

8 

7 

6 

5 

0 

L 

L 

L 

L 

L 

1 

L 

L 

L 

L 

H 

2 

L 

L 

L 

H 

L 

3 

L 

L 

L 

H 

H 

4 

L 

. L 

H 

L 

L 

5 

L 

L 

H 

L 

H 

6 

L 

L 

H 

H 

L 

7 

L 

L 

H 

H 

H 

8 

L 

H 

L 

L 

L 

9 

L 

H 

L 

L 

H 

10 

L 

H 

L 

H 

L 

11 

L 

H 

L 

H 

H 

12 

L 

H 

H 

L 

L 

13 

L 

H 

H 

L 

H 

14 

L 

H 

H 

H 

L 

15 

L 

H 

H 

H 

H 

16 

H 

L 

L 

L 

L 

17 

H 

L 

L 

L 

H 

18 

H 

L 

L 

H 

L 

19 

H 

L 

L 

H 

H 

20 

H 

L 

H 

L 

L 

21 

H 

L 

H 

L 

H 

22 

H 

L 

H 

H 

L 

23 

H 

L 

H 

H 

H 

24 

H 

H 

L 

L 

L 

25 

H 

H 

L 

L 

H 

26 

H 

H 

L 

H 

L 

27 

H 

H 

L 

H 

H 

28 

H 

H 

H 

L 

L 

29 

H 

H 

H 

L 

H 

30 

H 

H 

H 

H 

L 

31 

uA. 

H 

H 

H 

H 

l___J 


L - V|LP 
H = V|HP 


'^CCP '^OHP 



TABLE 2. PRODUCT TERM ADDRESSING 










Product Term I 










Select I 









Address Pin 


Product Term Line Number 


4 

3 

2 

0 

8 

16 

24 

32 

40 

48 

56 

L 

L 

L 

1 

9 

17 

25 

33 

41 

49 

57 

L 

L 

H 

2 

10 

18 

26 

34 

42 

50 

58 . 

L 

H 

L 

3 

11 

19 

27 

35 

43 

51 

59 

L 

H 

H 

4 

12 

20 

28 

36 

44 

52 

60 

H 

L 

L 

5 

13 

21 

29 

37 

45 

53 

61 

H 

L 

H 

6 

14 

22 

30 

38 

46 

54 

62 

H 

H 

L 

7 

15 

23 

31 

39 

47 

55 

63 
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Advanced Micro Devices 

BIPOLAR LSI AND SUPPORT PRODUCTS 
20-Pin IMOXtm Programmable Array Logic Elements 



PRELOAD OF REGISTERED OUTPUTS LOW state. This feature simplifies testing since any initial state for 

the registers can be set to optimize test sequencing. 

AMD PAL registered outputs are designed with extra circuitry to The pin levels and timing necessary to perform the PRELOAD 

allow loading each register asynchronously to either a HIGH or function are detailed below: 



VoL 


Level forced on registered 
output pin during preload cycle 

Output state at the 
output pin after cycle 

Vhh 

HIGH 

OV to Vqch or OPEN 

LOW 


ORDERING INFORMATION 


AmPAL XXXXX X X X X 




A = High Speed 


*Chip-Paks are rated at maximum case temperature only. 


P = Molded DIP (Commercial Only) 
D = Hermetic DIP 
L = Chip-Pak™* 


Chip-Pak is a trademark of Advanced Micro Devices, Inc. 
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No other company can match AMI’s track record in develop- 
ing state-of-the-art custom VLSI products. With more than 
2000 custom devices designed and, manufactured since 
1966, AMI has more experience than any other integrated 
circuit company in building a wide variety of custom 
microcircuits. 

AMI not only has the experience, but the design engineer- 
ing organization and the advanced production and testing 
facilities to produce the highest quality MOS/VLSI circuits. 

■ And because AMI also offers standard memory, micropro- 
cessor, telecommunication and consumer products and 
— the widest variety of custom VLSI processes in the indus- 
try, we’re able to be objective in helping customers deter- 
g mine their most cost effective approach. 

The Advantages of Custom Circuits 

>' Since a single custom MOS/VLSI chip can replace expen- 
O sive electromechanical devices, discrete logic compo- 
^ nents, or less efficient general purpose LSI circuits, it 
;= offers a number of benefits not available with standard 
^ logic. 

c Custom circuits save money. Grouping functions onto a 
Q single chip lowers production and inventory costs dramati- 
'Z: cally. That reduces your product manufacturing costs as 
^ well. 

^ Custom circuits are more reliable. Putting a complete system 

on a chip trims component count, improving both product 

reliability and production yields. Rework, repair and 
replacements are minimized. 

Custom circuits reduce space and power requirements. 
Fewer components means both space and power require- 
ments are reduced. 

Custom circuits offer superior performance. Since the circuit 
is designed to your requirements, features and functions 
can be incorporated which are not available in general pur- 
pose chips. Special tailoring reduces test requirements as 
well. 

Custom circuits offer proprietary protection. Being tailored 
exactly to your requirements, a custom circuit cannot be 
easily duplicated. This can help put you ahead — and keep 
you ahead — of your competition. 

The Spectrum of Solutions 

The decision to use a custom circuit depends on your 
system design requirements — such things as complexity, 
features, size and power limitations. But no longer is your 
custom decision limited by low volume or short develop- 
ment time — not when you come to AMI. 

AMI has a full spectrum of custom solutions to assure you 
get that solution which meets your system performance 
and time-to-market requirements at the lowest possible 
cost. 

AMI’S spectrum of solutions bridges the total span of 
volume, timing and interface needs of our customers. From 
semi-custom designs, to full custom design — somewhere 


Spectrum of Custom Solutions 


on the spectrum, your development time and volume 
requirements can be met. For customers who already have 
their designs, AMI can provide custom fabrication for the 
customer’s tooling. We will even teach custom design if 
that’s what our customers need. And we can even go a step 
further and license the technology for a customer to set up 
his own fabrication capability. No other company offers 
such a spectrum of solutions. And no other company has 
more experience at helping you pick the best solution for 
your needs. 

Semi-Custom Gate Arrays 

AMI offers both gate arrays and standard cell design 
methods for semi-custom circuit development. 

Gate arrays are the best solution for circuits of moderate 
complexity in low-to-medium volume applications or where 
the shortest possible development time is required. AMI of- 
fers both gate arrays and standard cell design methods for 
semi-custom circuit development. 

AMI CMOS semi-custom gate arrays are standard logic lay- 
outs of everything except the final metal interconnect pat- 
tern. Since only the final pattern needs to be developed to 
customize your circuits, both development time spans and 
development costs are dramatically reduced. Because 
wafers containing arrays are preprocessed and inventoried, 
production lead times are short. Gate arrays are especially 
attractive for applications requiring circuit volumes from 
1,000 to 50,000 units per year. 

For more details on AMI’s gate arrays, refer to the “Semi- 
Custom” section. 

Standard Ceil Custom 

Standard cells are custom circuits which are designed from 
computer stored modular cells. The computer assembles 
the cells into a collection of functional blocks to form a 
custom circuit. Since standard cells utilize predesigned 
cells, development time is reduced dramatically and devel- 
opment costs are cut 30 to 50 percent over conventional 
custom design. Circuit size is likely to be slightly larger 
than a conventional custom circuit, so they are most appro- 
priate where rapid development is more important than 
minimal size. Standard cells are cost effective in volume 
levels beginning around 10,000 circuits. 

For more details on AMI standard cells refer to the “Semi- 
Custom” section. 

Optimized Custom Design 

Where end product volume is high — beyond 50,000 units 
per year — or where special requirements for lowest power, 
minimal space or highest performance exist, the solution is 
likely to be conventional custom design. By optimizing cir- 
cuit elements and layout for a specific part, die size is sub- 
stantially smaller than using semi-custom design methods. 
In high volume applications, a smaller die size results in 
lower unit cost to the customer. 
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In addition, custom designs allow you to combine logic ele- 
ments, memory, and analog circuits in a single device. This 
design flexibility is not available in gate arrays and only 
available to a limited extent in standard cells. 

Instrumental in the design of custom circuits is our 
Symbolic Interactive Design System (SIDS). The design is 
done primarily with SIDS where a layout designer works 
with symbols directly at a large Screen alphanumeric color 
CRT. After the SIDS circuit design has been completed and 
verified, the symbols are converted to polygons and a 10X 
reticle tape is prepared. 

SIDS uses on-line, real-time design rule checking capability 
to isolate design rule errors in the layout. This allows imme- 
diate correction which greatly reduces the development 
span time. 

Also a nodal trace function permits a designer to trace and 
highlight a given electrical node. In this way, the designer 
can manually insure that the node is connected as speci- 
fied in the master logic description. 

Full background real-time design rule checking on win- 
dows, cells, and chips is supported, as is full background 
continuity checking against the master logic description. 
This eliminates the delay from digitizing and batch proces- 
sed computer checking of circuits for accuracy. 

With SIDS, error correction, circuit modification and area 
relocations take only minutes. That significantly reduces 
design cycle time and development costs. 

Computer-aided hand-drawn layouts are used to reduce 
extremely complex circuits to the absolute smallest size. 
Development time and costs are higher, but in certain 
cases, size or complexity requirements may require the 
hand-drawn approach. 

Customer Owned Tooling 

In many cases AMI customers design their own circuits, 
either through an internal design center, a design house, or 
another vendor. In these cases, AMI can provide custom cir- 
cuit fabrication from customer owned tooling. In conjunc- 
tion with a silicon foundry service, AMI’s Customer Owned 
Tooling (COT) group can offer the customer design support 
in the form of design rules, standard cells, a three phase 
development program, test program generation and general 
technical support. In the event of design problems, AMI’s 
COT group utilizes the design expertise of the custom or 
semi-custom group for technical assistance. 

Once the circuit is designed, the customer has the option of 
transferring the circuit tooling to AMI in PG tape, data base 
tape or working plate form. Close cooperation between the 
customer and AMI’s COT Group during an established three 
phase prototype development program simplifies circuit 
debug and reduces risk of design error. 

Drawing on AMI’s extensive manufacturing ability, COT 
offers a wide range of process variations, package types, 
and test capabilities. Unlike most of AMI’s competition in 


the silicon foundry market, AMI has internal photolitho- 
graphy (mask making) and assembly capability. This inter- 
nal capability avoids the high costs and quality risks of sub- 
contracting two very important steps in custom IC 
manufacturing. 

Once the prototype development program is completed, 
AMI can ship as few as five to as many as thousands of 
wafers per week to the customer. AMI can ship tested die, 
fully tested packaged devices and devices meeting military 
883-B standards. 

AMI’S Customer Owned Tooling group is the only vendor in 
the silicon foundry market that offers design support, full 
service manufacturing capability, flexibility and experience. 

Joint Deveiopmeni Ventures 

Through a Joint Development Team (JDV) we can teach a 
customer to design his own MOS/VLSI circuits. The JDV is 
a combination of technically skilled people from the partner 
company and AMI who function as a design group concen- 
trating on the customer’s products alone. The JDV partner 
brings' his system design staff and AMI brings the 
MOS/VLSI staff and its design technology. The partner 
becomes part of an in-house AMI design group. The end 
result is a design capability for the partner company for cir- 
cuits that AMI will fabricate. 

If the customer wants to go beyond designing his own cir- 
cuits to operating his own manufacturing/pilot line, AMI will 
license the necessary technology in those situations where 
a long-term business relationship can be established be- 
tween the partner company and AMI. 

AMI Provides Leading CAD Technoiogy 

At almost all levels of the spectrum, computer-aided design 
(CAD) software and hardware aids are employed to assure 
correctness of design each step of the way and to shorten 
design spans reducing customer risk and lowering design 
cost. Highly efficient programs have been implemented to 
assist in logic design and simulation, layout planning, 
switched capacitor analysis routines and symbolic interac- 
tive design layout, to name just a few. 

Hardware design aids inciude: 

• On-site Burroughs 7760 computer with multiprocessing 
capability. 

• Computer terminals built around a Prime computer and 
engineering design facilities which tie into the on-site 7760 
and time-sharing services. 

• Computervision interactive graphics system which pro- 
vide on-line generation and editing of composite drawings; 
includes drafting surfaces and CRT displays. 

• Calma graphics system for both production digitizing 
and on-line changes. 

• Calma GDS-11 high speed electrostatic plotter. 
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• High speed, high resolution Electromask 9-track pattern 
generator. 

Software design aids include: 

Logic Design 

• Register Transfer Language (RTL) Simulation — Provides a 
system behavior description to define instruction sets, 
optimize data paths, control hardware algorithm design and 
establish register designs. 

d • Glide — Permits user to design layout, simulate, generate 
S patterns and develop test programs for logic arrays. 

• Path Analysis Program (PATH) — Permits gross logic 
^ checks to be made before design, and final logic checks 
0 from the ultimate design. 

w • Logic Simulator (SIMAD) — (SIMulator with Assignable 

0 Delays) simulates logic network behavior for design 

2 verification and propagation delays. 

•— • Programmable Logic Array Design Aids (PLAID) — Uses 

^ state tables and Boolean equations to generate the opti- 

j_ mum physical structure for fandom logic designs. 

^ • Block Oriented Logic Translator (BOLT)) — • A logic descrip- 

tion compiler that generates a common data base used by 
0 SIDS, SIMAD, LPA, continuity check, PATH and CIPAR. 

• Design Rule Checking (DRC) 

• Trace and Continuity Checking 
Circuit Design 

• Circuit Simulator (ASPEO) — Analyzes DC operation, DC 
transfer functions, time domain or transients and frequency 
domain or small signal AC characteristics. 

• Pole Zero Analysis (PZSLiC) — Program analyzes the fre- 
quency domain of linear integrated circuits. 

• Switched Capacitor Analysis Routine (SCAR) — Analyzes 
switched capacitor filter designs for telecommunications 
and other analog circuits. 

• Data Analysis Program (DAP) — Analyzes data from circuit 
fabrication to maintain the parameters of circuit designs. 

Mask Design 

• Layout Planning Aid (LPA) — Lays out the chip plan and 
interconnection between functional blocks of an integrated 
circuit. 

• Symbolic Interactive Design System (SIDS) — Permits a 
layout designer to work directly with a computer to lay out 
and check a circuit on a CRT screen, dramatically shorten- 
ing layout time requirements. 

• Circuit Interactive Place and Route (CIPAR) — Automati- 
cally creates error-free mask designs in extremely short 
time spans. 

Test Generation 

AMI utilizes numerous software programs to generate test 
programs for integrated circuits. All serve to reduce the 


time needed to develop test programs to meet customer 
specifications. 

Digital and Analog Combinations 

AMI is a leading innovator in combining digital and analog 
functions on a single chip. We can combine any of the func- 
tions below into an optimum circuit configuration to meet 
your needs. Unique combinations of these functions are 
already used in many applications in the communications, 
consumer, and industrial marketplace. 


DIGrTAL 

ANALOG 

PLA 

OP AMP 

ALU 

Oscillator 

Inverter 

Comparator 

RAM and ROM 

Voltage Reference 

Shift Register 

A/D and D/A Converters 

Interface Driver 

Switched Capacitor Filters 

Automatic Power Down 

Programmable Power Down 

Phase Locked Loops 


State of the Art Packaging 

AMI’S packaging capability spans a broad spectrum, begin- 
ning with plastic, ceramic and CERDiP and going on to chip 
carriers, die bonding to PC boards and, most recently, mini- 
flat packs. As well as being a leader in plastic packaging for 
the high volume, low cost consumer industry, AMI’s high 
reliability plastic packages and chip carriers are accepted 
under the stringent requirements in the Telecom and Auto- 
motive industries. As many industry segments move 
toward space-saving packages, AMI remains in the 
forefront in packaging using chip carriers. AMI now is 
developing a family of mini-flat packs which are a plastic 
alternative to a chip carrier. 

AMI Delivers Quality 

AMI quality controls for in-process wafer inspection and 
final assembly and test are the best in the industry. Our care 
In fabrication, assembly and test mean that you get pro- 
ducts that meet your specifications for reliability. Because 
over 70 percent of our total production is custom, we per- 
form many checks routinely that would only be done on 
special orders and at additional cost by other manufac- 
turers. In fact, our own in-house standards are tougher than 
most of our customers require. Most importantly, AMI is 
committed to making sure that everything we do is done 
right, every time we do it. 

The Industry’s Highest Standard 

AM! has consistently pursued product excellence and has 
reached for higher quality levels In finished products ship- 
ped. Circuits are inspected to 0.04% AQL or your specifica- 
tions, whichever is more stringent. 
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This 0.04% AQL can put you in a superior competitive posi- 
tion. Your incoming test and assembly costs come down 
since there is less reworking on the line. And your 
customers receive a more reliable product. 

Quality Checks 

Among the routine quality controls exercised over every 
product at AMI are; 

• Full logic design checks against system specifications 

• Circuit simulation to verify performance against 
objectives 

• Working plates check on automatic checkers 

• Automated mask fabrication checks 


• In-process wafer fabrication checks 

• Wafer sort tests 

• 100% optical inspection at dicing 

• 100% die attach checking 

• 100% lead bonding inspection prior to package sealing 

• Seal checks, fine and gross leak tests 

• Final digital and analog tests 

• Customer specified environmental tests ^ 

Meticulous in-process checks are performed on design c 
and workmanship at every step, to ensure a full manufac- 
turable device, in manufacture, lot process and yield data co 
are captured and examined as a matter of routine. E 
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Semi-Custom Capabilities 


Overview 

As the semiconductor industry has marched into the new 
era of VLSI, a new market has appeared— fast turn custom 
or, as it is now called, semi-custom. AMI, a leader in custom 
MOS since 1966, is also a leader in this new semi-custom 
market. AMI has introduced CAD software and hardware 
tools to allow customers to design, simulate, and layout cir- 
cuits using AMI gate array and standard cell families. 
Figure 1 shows the economic tradeoffs between gate array, 
6 standard cell, and full custom, all of which are offered by 
£ AMI. 



Gate Arrays 


The simplest semi-custom ICs are gate arrays. As the name 
implies, a gate array consists of uncommitted component 
matrices of transistors (usually P- and N-type for CMOS) 
that allow user-defined interconnections through a single 
or double layer of metal. Since arrays employ fixed compo- 
nent locations and geometries, AMI can process the wafers 
up to the metallization stage and inventory the wafers for 
future customization. Thus gate arrays look like late mask 
programmable ROMs and benefit from this large-volume 
production because they appear to be a standard product. 
Thus AMI can offer them at an economical price and with 
fast prototyping and production turn on spans. 


Standard Cells 

The second semi-custom product group is standard cells. 

Standard cells employ fully customized process/mask sets 
and iTiust pass through all process steps before a user- 
specified circuit is completed. To design such chips, AMI 
customers use precharacterized functional cells from our 
cell libraries. Placing and routing the cells is done on AMI 
computers using specially developed software. Standard 
cell designs usually result in smaller chips since only the 
component structures required for the user-specified cir- 
cuit are included, thus chips designed with cells are less 
expensive than gate array designed chips. 

The key to success in this new market is flexibility. Flexibil- 
ity to the user entails: low risk circuit implementation, short 
development span, lower development cost, lower piece 
part cost (over TTL implementations), easy to change or 
modify, enhanced product features, etc. For the manufac- 
turer, flexibility means: ease of manufacture, economies of 
scale, and easy interface with customers. One last point: 
AMI offers the user the opportunity to migrate at a low cost, 
from a gate array to a standard cell (or possibly full custom) 
to further enhance his/her product. By using analog cells, 
significant advances in chip function integration are at the 
user’s disposal. 

In addition, AMI offers a wide selection of packages to meet 
specific user needs. AM! offers the CAD tools needed to 
work in the new market. AMI also offers the training re- 
quired to move customers quickly and easily into this new 
technology. 

2- Micron Products 

AMI is developing 2-micron CMOS technology to support 
the next generation of semi-custom products, in both gate 
arrays and standard cells. These products will offer size and 
performance improvements of up to 50% from their 

3- micron counterparts. 

Introduction of the first 2-micron gate array family is plan- 
ned for second quarter 1984 and is expected to offer 
capabilities of greater than 8000 gates. 


For detailed information on Gate Arrays and Standard Cells 
consult the following seven pages. 
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Gate Arrays 

Features 

• Arrays of Uncommitted CMOS Transistors Programmed 
by Metal Layer Interconnect to Implement Arbitrary Digi- 
tal Logic Functions 

• Multiple Developmental Interfaces: AMI or Customer 
Designed 

• Three Array Families— 5-Micron Single Metal CMOS, 
3-MiCroh Single Metal CMOS, and 3-Micron Double Metal 
Versions 

• Multiple Array Configurations— From 300 to 1260 Gates 
for 5-Micron Devices, and 500 to 5000 Gates for 3-Micron 
Devices 

• Quick Turn Prototypes and Short Production Turn-On 
Time 

• Economical Semi-Custom Approach for Low-to-Medium 
Production Volume Requirements 

• Advanced Oxide-Isolated Silicon Gate CMOS Tech- 
nology 

• High Performance— 2 to 3ns Typical Gate Delay for 3- 
Micron Devices 

• Broad Power Supply Range— 3V to 12V (±10%) 

• TTL or CMOS Compatible I/O 

• Up to 134 I/O Connections 

• Numerous Package Options 

• Full Military Temperature Range (-55°C to 125‘’C) and 
MIL-STD-883 Class B Screening Available 

Table 1. 5-Micron Gate Array Family 


General Description 

AMI’S gate array products consist of arrays of CMOS 
devices whose interconnections are initially unspecified. 
By “programming” interconnect at the metal layer mask 
level, virtually arbitrary configurations of digital logic can 
be realized in an LSI implementation. 

AMI gate, array designs are based on topological 
cells— i.e., groups of uncommitted silicon-gate N-Channel 
and P-Channel transistors— that are placed at regular 
intervals along the X and Y axes of the chip with inter- 
vening polysilicon underpasses. Pads, input protection cir- 
cuitry, and uncommitted output drivers are placed around 
the periphery. 

Compared to SSI/MSI logic implementations, AMI’s gate 
array approach offers iower system cost and, in addition, 
ail the benefits of CMOS LSI. The lower system cost is due 
to significant reductions in component count, board area 
and power consumption. Product reliability, a strong. func- 
tion of component count, is thereby greatly enhanced. And 
compared to fully custom LSI circuits, the gate array offers 
several advantages: low development cost; shorter deve- 
lopment time; shorter production turn-on time; and low unit 
costs for small to moderate production volumes. 

AMI’S CMOS gate arrays are offered in three families: the 
5-micron UA series, the 3-micron single metal GA series, 
and the 3-micron double metal GA-D series. The 5-micron 
UA series has been in production since 1980 and well over 
one hundred circuits have been produced in that tech- 
nology. The 3-micron GA and GA-D series are the high- 
speed high-density devices fabricated in AMI’s state-of- 
the-art 3-micron CMOS processes. 


Circuit 

Equivalent 

Pads 

LS Output 

TTL Output 

Two-Input Gates 

Drivers 

Drivers 

UA-1 

300 

40 

17 

20 

UA-2 

400 

46 

23 

20 

UA-3 

540 

52 

25 

24 

UA-4 

770 

62 

31 

28 

UA-5 

1000 

70 

35 

32 

UA-6 

1260 

78 

39 

36 


5-Micron Gate Array Family 

The family of 5-micron CMOS products is offered in six 
configurations, summarized in Table I, with circuit com- 
plexities equivalent to 300, 400, 540, 770, 1000, and 1260 
two-input gates, respectively. All pads can be individually 
configured as inputs, outputs, or I/O’s. Input switching 
characteristics can be programmed for either CMOS or TTL 
compatibility. LS buffer output drivers will support CMOS 
levels of two low power schottky TTL loads. TTL buffer out- 
puts will also provide CMOS levels and are capable of driv- 
ing up to six LS TTL loads. All output drivers can be pro- 
grammed for tri-state or open drain (open collector) opera- 
tion as required. 


The CMOS technology used for these products is AMI’s 
state-of-the-art 5-micron, oxide-isolated, silicon gate 
CMOS process. This process offers all the conventional ad- 
vantages of CMOS— -i.e., very low power consumption, 
broad power supply voltage range (3V to 12V ± 10%), and 
high noise immunity— as well as dense circuits with high 
performance. Gate propagation delays are in the five to ten 
ns range for 5 volt operation at room temperature. AMI gate 
array products can be supplied in versions intended for 
operation over the standard commercial temperature range 
(O’C to + 70°C), the industrial range ( - 40‘’C to + 85®C), or 
the full military range (-55° C to -i-125'’C). MIL-STD-883 
Class B screening, including internal visual inspection and 
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high temperature burn-in, is offered. Similarly, customer- 
specified high reliability screening is available for commer- 
cial and industrial applications. 

D.C. characteristics for the 5-micron gate array family are 
summarized in Table 2. 
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Table 2 


Logic Element 

2-Input Gate 
Equivalent 

2-Input NOR 

1 

2-Input NAND 

1 

3-Input NOR 

1.5 

3-Input NAND 

1.5 

INVERTER 

.5 

D FLIP-FLOP W/RESET 

5 

D FLIP-FLOP W/SET-RESET 

6 

J-K FLIP-FLOP 

8 

CLOCKED LATCH 

2.5 

EXCLUSIVE OR 

2.5 

SCHMITT TRIGGER 

2 

4-BIT BCD CNTR W/RESET 

27 

TRANSMISSION GATE 

.5 


The current AMI array family, 300 gates to 1260 gates, is run 
in a 3-1 2V CMOS process (internally coded as CVA process). 
AMI is currently optimizing this array family for 3V to 5V 
operation (internally coded as GVH process). This new fami- 
ly, called UA-300 through UA-1260, is to be functionally 
identical to the existing UA-1 through UA-6. All design tools 
are interchangeable. 

Customers who require 3V to 5V operation will be able to 
use the CVH family now. This optimized process will result 
in a 25-50% performance enhancement for 5V gate array 
designs. Customers who require operating voltages 
greater than 5V wiii continue to use the UA-1 to UA-6 CVA 
family. 

In conjunction with these arrays, AMI has developed a set 
of “functional overlays.” These are basic logic element 
building blocks— e.g. two input and larger gates of various 
types, flip-flops, and so forth— from which complete logic 
designs can be developed. Each functional overlay cor- 
responds to a metal interconnect pattern that is superim- 
posed on a set of uncommitted transistors (and polysilicon 
underpasses) in the array to implement the logic element. 
Typical functional overlay logic elements and the number 
of two-input gate equivalents they utilize are shown in 
Table 3. 

Currently over 75 functional cells exist for this family. 

3-Micron Gate Array Family 

As part of AMI’S long range semi-custom strategy in 
MOS/VLSI, AMI will continue to introduce new gate array 


products. These new products will offer performance and 
cost advantages not currently realizable. In conjunction 
with these new array products, AMI has introduced 
computer-aided design tools to automate the entire gate 
array design process. 

The newest gate array family is the high-performance GA 
and GA-D series which is based on AMI’S 3-micron CMOS 
silicon gate process technology. With a 3-micron drawn 
geometry, it is equivalent to a 2-micron effective channel 
length which is the state-of-the-art. 

The AMI GA and GA-D series are designed for 5V operation 
over military temperature range (-55 to 125°C). Besides 
high speed (2 to 3ns typical delay) and high density (up to 
5K gates), it features total I/O flexibility in that each I/O pad 
can be one of any 13 options. 

The single metal version provides up to 2500 gates and the 
double metal GA-D version 5000 gates. See Table 3 for con- 
figurations. 


Table 3. 3-Micron Gate Array Family 


Process 

Product No. 

Gates 

Pads 

Single Metal 

GA-2500 

2500 

84 


GA-2000 

2025 

74 


GA-1500 

1500 

64 


GA-1000 

1020 

52 


GA-500 

540 

40 

Double Metal 

GA-5000D 

4995 

134 


GA-4000D 

4012 

120 


GA-3000D 

3080 

102 


GA-2000D 

2016 

84 


GA-1000D 

1024 

64 


In conjunction with these new array products, AMI will 
have a complete powerful set of design automation soft- 
ware to allow users complete design flexibility. Using a 
terminal tied to a central AMI owned or customer owned 
minicomputer or mainframe, the user will have access to a 
complete set of design automation software tools in- 
cluding: 

• Schematic digitization and capture 

• Logic simulation 

• Circuit simulation 

• Test vector generation 

• Interactive or autoplace and route 

• Auto continuity checking 

These tools will allow the user to partially or fully automate 
the design task for maximum flexibility. 

Customer Interfaces 

Unlike other gate-array vendors, AMI offers all the services 
required to develop and fabricate a semi-custom circuit. In- 
house capabilities include circuit and logic simulation, 
mask making, full wafer fabrication, assembly, and test. 
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Gate array developments are supported in two basic ways: 

1) The AMI-Tooled Interface is available to customers with' 

little or no experience in semi-custom circuit development, 
or to experienced users with limited in-house capabilities. 
In these cases AMI requires a logic diagram or breadboard 
schematic of the circuit to be integrated, along with D.C. 
and A.C. specifications, and functional patterns in I/O for- 
mat. . 

At the end of the development phase, the customer 
receives 25 fully tested prototypes, assembled in ceramic 
packages, which have been subjected to our stringent Q.A. 
screening requirements. 

2) The Customer-Tooled Interface is more applicable to 
customers with multiple circuit development requirements 
and suitable in-house design capabilities. For these 
customers AMI will supply the necessary software tools 
which have been written in FORTRAN and PASCAL 
languages so they will be compatible not only with PRIME 
computers, as is presently the case, but also with VAX and 
IBM minis. The user in turn provides AMI with either a 
database tape in CALMA format, or an ELECTROMASK or 
DAVID MANN compatible pattern generator tape, along 
with test requirements. A debugged SENTRY program Is 
preferred. AMI will then fabricate and test 25 prototypes 
which should be representative of the production units. 

Software Support 

AMI CAD Technology (ACT™) is the most advanced inte- 
grated software package for CMOS/VLSI design available 
in the industry. It uses a common database for logic 
simulation, mask layout and test program generation. By 
operating from a common database, a gati array design 
can be converted into a standard cell or a fully crafted 
custom circuit with minimal risks. 

The heart of the system is BOLT™ (Block Oriented Logic 
Translator) which is at the same time a hardware descrip- 
tion language and a compiler. It allows the system 
designer to describe the logic network in a hierarchical 
fashion due to an unlimited macro nesting capability. 

The common data base is created in a very simple fashion, 
consistent with the way that logic files are created in most 
timeshared logic simulators. Figure 2 shows a simple logic 
network and the corresponding BOLT™ file which allows 
programmability of rise and fall times for all gates. 

GLIDE™ is the graphics editor on Prime used for interactive 
design of the single metal families of arrays. TRACE™is a 
module that checks the layout database for continuity, and 
COMPARE™ verifies that the layout matches the BOLT™ 
logic file. 



GAPAR™ is the software module that allows automatic 
placement and routing of the double metal family of arrays. 
It is designed to complete at least 98% of the wiring con- 
nections on a 100% utilized array, based on a 90% confi- 
denqe level using Donath-Heller-Milkhail two-dimensional 
model. The GAPAR™ system also offers interactive 
routing tools which can be used to complement the auto 
router when overflow conditions exist or to manually route 
critical delay paths. 

CAPACITANCE™ calculates the actual capacitive load of 
the active gates from the layout database. The capacitance 
parameters are different for poly and metal inter- 
connections, and for aluminum over diffusions or field 
oxide. In conjunction with DELAY™, it allows to accurately 
predict the dynamic behavior of the actual integrated cir- 
cuit before it is fabricated. 

TESTGEN™ is used to generate efficiently compressed 
functional test patterns based on the results of logic simu- 
lations from SIMAD™. This pattern compression mini- 
mizes the use of local memory on Sentry testers. 

TESTPRO™ operates on Prime, allowing off-line genera- 
tion of D.C. parametric tests In Factor language used in 
Fairchild tebt systems. Its output is merged with the com- 
pressed functional patterns from TESTGEN™, and the 
result is a full dynamic test program that can be tailored for 
use in any Sentry tester. 



© 1C MASTER 1984 


4621 




Gate Arrays 


Packages 

Pinout or lead count varies with die size and array com- 
plexity. The arrays are offered in standard plastic and 
ceramic dual-in-line packages with pin counts ranging from 


16 to 64, JEDEC-Standard leadless and leaded chip carriers, 
miniflat packs to 84 pins, and pin grid arrays to 144 pins. 
AMI gate array products are also available in wafer or 
unpackaged die form. 


5-Micron Gate Array Series 
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DC Characteristics— TTL Interface Specified @ Vdd= +5V ±10%; Vss = 0; Temperature = -55°C to -i-125“C 



Parameter 

Min. 

Typ. 

Max. 

Units 


Input High Voltage 

2.0 


VpD 

V 

V|L 

Input Low Voltage 

0.0 


0.8 

V 


Output High Voltage (LS Buffer Iqh = -700#^^) 




V 

(T Buffer Iqh = - -SmA) 

mM 



V 

Vql 

Output Low Voltage (T Buffer Vol = 2.4mA) 



0.4 

V 

(LS Buffer loL = 0.8mA) 



0.4 

V 

•oz 

3-State Output Leakage Vq = 0 or VpD 

-10 

1 

10 

mA 


DC Characteristics— CMOS Interface 

Limits 


c - 
cd 

.2 

'd 

Sym. 

Parameter 

Vqd 

*TLow 

25*C 

*THigh 

Units 

Conditipn 

mQi 

Max 


Typ 

Max 

■SB 

Max 

0 

c 

Ido 

Quiescent Device 

5V 


0.1 


.001 

0.1 

■■jHI 

■■ 



c 

< 


Current 

10V 


0.2 


.002 

0.2 


B 




Vni 

Low Level Output 



0,05 



0,05 


0 05 

V 

In = IliA 

^ 


Voltage 







Vqh 


5V 

4.95 


4.95 



4.95 


V 

0 

II 

1 

1 


Voltage 

10V 

9.95 


9.95 



9.95 


V 


5 

VlL 

Input 

5V 

0.0 

1.5 

0.0 


1.5 

0.0 

1.5 

V 


IS 

o 


Low Voltage 

10V 

0.0 

3.0 

0.0 


3.0 

0.0 

3.0 

V 


H* 

V|H 

Input 

5V 

3.5 

5.0 

3.5 


5.0 

3.5 

5.0 

V 


(/> 

High Voltage 

10V 

7.0 

10.0 

L^J 


10.0 

7.0 ■ 

10.0 

V 


mmJ 

0 

Iql 

Output Low 

■■i 












(Sink) Current 


3.2 



4.8 


2.4 


mA 

Vo = 0.4V 



T Buffer 


6.0 



9.0 


4.0 


mA 


ill 


LS Buffer 


1.0 


1,0 

1.6 


0.8 


mA 


C/) 

■-v. 




1.8 


1.8 

3.1 


1.0 


mA 

mSM 


•oh 

Output High 











0 


(Source) Current 













T Buffer 

5V 





-600 



mA 


(/) 



10V 





-1120 



mA 

Vo = 9.5V 

D 


LS Buffer 

5V 





-300 



mA 

Vo = 4.6V 

0 



10V 


jjH^I 



-560 



mA 

Vo = 9.5V 


•in 

Input Leakage 



1 



1 



mA 

V|N = 0 or 



Current 










Vdd 


•oz 

3 State Output 



±1 



±1 


±10 

mA 

Vo = 0 or 


Leakage Current 









Vdd 


C| 

Input Capacitance 





5 


III. 


PF 

Any Input 


‘Military temperature range is -55°C to +125^*0 
Industrial temperature range is -40°C to +85°C 
Commercial temperature range is 0°C to 4-70°C 
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Gate Arrays 


Absolute Maximum Ratings 

Supply Voltage, Vdd 

Input Voltage, V|N 

D.C. Input Current, l| 

Storage Temperature, Tstg 


- .5V to + 7V 

- .5V to Vdd + -SV 

±10mA 

-65“ to +150'*C 


3-Micron Gate Array Seribs 

D.C. Electrical Characteristics: Vdd = 5V ± 10%, Vss = OV, Ta = - 55" to + 125"C 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Units 

Conditions 

Idd 

Quiescent Supply Current 


10 

50 

mA 

V| = Vdd ot Vss 

VoL 

Low Level Output Voltage 



.05 

V 

l0L = 



.4 

V 

loL = 3.2mA 

VOH 

High Level Output Voltage 

4.95 



V 

■0H= -'•mA 

2.40 



V 

l0H= -5mA 

V|L 

Low Level Input Voltage 

-.5 


.8 

V 

TTL Interface 

-.5 


1.5 

V 

CMOS Interface 

V|M 

High Level input Voltage 

2.0 


Vdd + -5 

V 

TTL Interface 

3.5 


Vdd +-5 

V 

CMOS Interface 

■in 

Input Leakage Current 



1 

mA 

V|N = Vdd 

•oz 

High Impedance Output 

Leakage Current 

-10 

.001 

10 

mA 


Cifj 

Input Capacitance 

L 

i ^ 


pF 

Any Input 


Table 4. Propagation Delay Characteristics for AMI Gate Arrays 

A.C. Characteristics: Ta = 25"C, Vdd = 4.5V, F.O. = 2 




Gate Delays 


Function 


5p 

3p S.M. 

3p D.M. 

Units 

INVERTER 

L-H 

6.0 

4.5 

3.4 

ns 


H-L 

5.3 

1.3 

1.0 

ns 

2INPUT NANO 

L-H 

9.0 

5.8 


ns 


H-L 

9.0 

1.8 


ns 

2INPUT NOR 

L-H 

12.0 

8.4 


ns 


H-L 

8.2 

.1.5 

1.1 

ns 

D-TYPE F/F 

j 





MAX FREQUENCY 


15 

36 

45 

MHz 

TTL INPUT BUFFER 


18 

7 

5 

ns 

OUTPUT BUFFER 






DELAY (Cl = 30pF) 


20 

9 

6.7 

i 

ns 


NOTE: BASED ON WORST CASE PROCESS PARAMETERS. FOR TYPICAL DATA, DIVIDE GATE DELAYS BY 1.8. 
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Standard Cells 


ami’s Standard Cells 
Program Description 

The cells in the Standard Cell Program are basic logic ele- 
ments such as gates, flip-flops, register counter bits and 
I/O devices. Each cell has been previously designed and 
analyzed for performance. Complex digital functions can 
be rapidly implemented by interconnecting the various 
cells. Most cells have a series 4000 CMOS equivalent and a 
74LS TTL equivalent for ease of breadboarding. 

^ The cells are initially designed on an interactive color 
— graphics terminal — AMI’s SIDS (symbolic interactive 
- design) system. The cell library is maintained within the 
c SIDS data base. If other CAD (Computer-Aided Design) sys- 
0 terns are used internally by a customer, the cell library can 
be digitized onto these systems. 

^ Using the SIDS system, new cells or modifications of exist- 
O ing cells can be generated and added to the cell library 
Q rapidly, without any hand layout. Similarly, non-cell func- 
tions such as analog elements or memory arrays, RAM or 
^ ROM, can be designed using SIDS and merged with stan- 
c dard cells. 

o This ability to add special features efficiently makes AMI’s 
■£I standard cell program far more flexible than other 
^ manufacturer’s cell development systems. 

< Table 5. Standard Cell Offerings 


Par! No. 

Process Tectinokigy 

AvailabHity 

XXXX-001 

5m CMOS 

Single Metal 

NOW 

XXXX-001 

4m NMOS 

Single Metal 

NOW 

XXXX-001 

3m CMOS 

Single Metal 

NOW 

XXXX-001 

3m CMOS 

Double Metal 

NOW 

XXXX-001 

2m CMOS 

Double Metal 

20 '84 


Performance 


AMI’S standard cell circuits can be successfully used in 
digital circuits with operating speeds up to 10MHz for 
NMOS (or CMOS at 10V Vcc) up to 40MHz for CMOS (5V 
Vcc)- If should be emphasized that if only a small portion of 
the circuit requires faster performance, this portion can be 
“customized” either by creating special cells or by design- 
ing circuitry outside of the cell structure. AMI will review 
customer logic without obligation to determine if a cell 
design is feasible. 

Features 

The high speed, high performance 3-micron cell families 
are also available. These cells are designed in AMI’s 
3-micron single and double layer metal process. They have 
been characterized for 3-5V operation and over the full 
military temperature range. As in 4000 series CMOS, power 
for static operation is near zero. 


3-Micron Single Metal Standard Cells 

• State-of-the Art CMOS Technology 

• 3-Micron Single Metal Cell as Basic Building Block 

• Same Macros and Performance for Cells and Arrays 

3-Micron Double Metal Standard Cells 

• Automatic Placement and Routing 

• Cells are Designed to Exceed the Performance of 
3-Micron DLM Gate Arrays 

• Fixed Cell Height/Variable Width 

• Characterized at 25“C, 70®C, and 125‘’C with Vqd = 4.5V 

NMOS Cells 

This family is AMI’s most complete cell family with over 
135 cells in 4 speed/power combinations. Vqq and Vss con- 
nections are metal lines running horizontally across the 
cell. Two other metal lines, usually used for clock signals, 
also run across the cell. Typical and worst case inverter 
delays are 5.5ns and 10.0ns, respectively. 

The NMOS cells are implemented using a 4-micron silicon 
gate process and can be used over the full military tem- 
perature range (-55'’C to 125‘’C). Operating voltage is 
5V ± 10%. The NMOS cells have been designed with three 
power/speed options. The fastest cells also have the 
highest power consumption and use the most area. There-, 
fore, the fast cells should be used only where csrcuit per- 
formance requires high speed. Most circuits are optimized 
by using a combination of low power, standard and high 
speed cells. 

CMOS Cells 

The CMOS cells are designed using a 5-micror\ silicon gate 
oxide-isolated process and using 3-micron single and dou- 
ble layer metal process. These processes are well suited 
for analog circuitry and some analog cells will be added to 
the digital cells. The 5-micron CMOS cells are character- 
ized for 3V to 12V Operation over the full military tempera- 
ture range (-55°C to 125“C). CMOS cells are generally 
used where low power battery operation or backup are 
required. 

AMI Standard Development 

The circuit user provides a completed logic diagram and a 
circuit specification. AMI performs all other design activity 
including MOS logic design, circuit design, layout, mask 
generation and fabrication of wafers. This development op- 
tion is recommended for most users desiring to build a 
single LSI device and for multiple circuit users who do not 
wish to become directly involved in the MOS circuit 
development. 
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Table 8. AMI Standard Cell 
3-Micron Sincjle Metal Interface 


No. of Gates 


Loj^ic Diagram Input 
Cost Max. Span 


Net List Input 


Max. Span 


1 $19. 7K 

9 Weeks 

$15. 7K 

7 Weeks 

I $22. 8K 

11 Weeks 

$16. 8K 

9 Weeks 

I $31. 3K 

13 Weeks 

$21. 3K 

11 Weeks 
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We’re the 
last people 
you need to call 

L ook around; compare price, compare yield, compare 
turnaround time . . . then call BRI. We welcome your 
toughest VLSI design problem. Gate arrays, standard cell, 
s: PLS/PAL, Bi-CMOS, you name it. We’ve got a fully compu- 

^ terized design solution and a fabrication technique that will 

8 give you what you need, when you need it, at the right 

S: price. Volume is no obstacle. 

c 

O .... . . .. 

> 

« "QO T combined a fully computerized and world- 

XjIaI wide-accessible VLSI design system with high- 
m volume, high-yield fabrication facihties to provide our 

chents with products offering both reduced die size and 
superior electrical characteristics. From initial design 
through final component assembly, or at any step in the 
process, BRI can bring an imaginative and cost-effective 
solution to your VLSI requirements. We don’t have to be 
the first people you caU but, when it comes to a final 
decision, we’re determined to be the last. 
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for Semi-Custom LCs 


0 Standard Cell 

BRI’s computer aided VLSI design features an extensive cell library which 
includes 7400 series, ROM/RAM and analog functions. This allows custom- 
ized circuit design at lower cost and in less time. The 2 micron HCMOS 
dual layer metal process technology and advanced design techniques provide 
both increased circuit performance and reduced die size. 

^ (jate Array 

The 2 micron HCMOS dual layer metal process technology is supported 
by a fully automated design system to provide a family of gate arrays with 
1.6 ns maximum propagation delay. All BRI gate array products are specifi- 
cally designed for quick turn-around, high performance and low cost. 

0 Analog/Di^tal Gate Array 

Fabricated with the Bi-CMOS process technology, these arrays offer analog 
functions with true bipolar characteristics and low power CMOS ditigal 
functions in one cost-effective device. This allows the customer to maximize 
system integration while protecting his priorietary design. 

0 PAL/PLS 

These 2 micron HCMOS mask programmable products provide bipolar 
speed and CMOS power dissipation for greater reliability and lower cost. 
They are pin compatible with Signetics PLS and MMI PAL series. 


For full facts on these and other BRI custom and semi-custom products, give us a call. 


\:;i BARVON RESEARCH, INC. 

2680 N. First St., Suite 210 • San Jose, CA 95134 

Telephone: (408) 262-8368 • TELEX: 17-1627 • TWX: 910-379-0029 
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MA Series 
High Speed 
CMOS Gate Arrays 
3// Siiicon Gate CMOS 

Preliminary 


Benefils 

□ Integrate HCMOS or standard TTL functions easily 

□ Reduce component count 

□ Reduce power dissipation and consumption 

□ Introduce new products quickly 

□ Improve system reliability 

□ Protect innovative designs longer 

Features 

□ Typical propagation delay (tp) <2.0 nsec 

□ Circuit/package flexibility 

□ Quiescent current; O.OI/iA/gate 

□ Dedicated VLSI CAD system with 
complete software support 

□ Library of pre-designed macro cells 

□ Input protection on all pads 

□ Rapid design cycle— from 6 to 1 2 weeks 
depending on array size 


General Description 

The MA series of gate arrays is produced on Citel’s 3/i 
silicon gate CMOS process, a state-of-the-art tech- 
nology featuring oxide isolation, isoplanar structures 
and shallow functions for high speed and high density. 
As a fully licensed second source for both design and 
complete fabrication of Matra Harris gate arrays, Citel 
offers an extensive library of fully characterized macro 
cells which enables a rapid, yet reliable, logic implemen- 
tation of any cell on any array. 

Gate array design activity is performed on the Gate- 
mark VLSI design system which includes such capabili- 
ties as schematic or net list entry, logic simulation, 
interactive layout, automatic place and route and a 
layout/net list check. 

In addition to design and wafer fabrication, Citel 
offers a wide range of package options and a complete 
S-VII test capability for both wafer sort and final test. 
The I/O pad-to-gate ratio permits wide flexibility in 
package selection (e.g., the MA0400 fits a standard 20- 
pin DIP yet also provides 40 pads for those with high 
I/O needs). The MA Series currently includes four 
arrays ranging from 200 to 1200 gates. Additional semi- 
custom arrays and a complete library of standard cells 
for full custom CMOS design are in development. 


Cite! Zfjt CMOS Gate Array Family (MA Series) 


Part No. 

Goto 

Count 

Pad 

Count 

Packages 

Cells Arailable 

Plastic DIP 

Ceiamic 

ICC 

MA0200 

228 & 
281/0 

32 

8-28 pins 

14-28 pins 

14-28 pins 

AND/OR/INV - 14 

NAND/NOR/AND-OR-INV/EXOR - 19 
Latches — 5 

JK/D/RS Flip Flops - 1? 

MSI Functions — 10 
(Counters, Adders, Registers) 

I/O Cells - 10 

Misc. Functions — 7 

MA0400 

380 & 
361/0 


8-40 pins 

18-40 pins 

28-40 pins 

MA0800 


54 

22-40 pins 

22-48 pins 

32-64 pins 


1139 & 
62 I/O 

66 

24-40 pins 

24-64 pins 

40-64 pins 



3060 Raymond Street □ Santa Clara, CA 95050 
(408) 727-6562 TWX; 91 0-338-0540 
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ElECTRICAL CHARACTERISTICS Preliminary 

Absolute Maximum Ratings 

Supply Voltage 

Input/Output Voltage 
Storage Temperature 


DC Electrical CharaderisNcs (Vdd = 5V ±i o%; -55°c to + 1 25°C) 


PovchtmIw 

Symbol 

Min. 

TVP 

Mok 


ConcSIlons 

Low-level (TTL) 

Input Voltage (CMOS) 

V|L 

— 

— 

0.8 

V 

Input Buffer Cells 

Vo = 4.5V; lo = 0 

V|L 

— 


1.5 

V 


V|H 

2.2 

— 

— 

. V 

Input Buffer Cells 

Vo = 0.5V; lo = 0 

V|H 

3.5 

IZ I 

— 

V 

Low-level Output Voltage , 

VoL 

— 

0,2 

0.4 

V 

IOL = 3.2 mA 

High-level Output Voltage 

VOH 

3.9 

— 

— 

V 

Ioh=-ioom 

Input Leakage Current 

IlL 

-1 

0.01 

+1 

fiA 

V|N = OV or Vqd 

Standby Supply Current 

Ido 


0.01 

— 

//A /Gate 



.... -0.5to+7.0V 
-0.3 to Vdq + 0.3V 
-65°Cto +150®C 


AC Electrical Characteristics (Vdd = 5V: Fan-out = 2 gates; Trd = 72 (Tr + Tf) 


Poramolof 

MSTSS3WM 

Max (O*to 70«C) 

Max (-55" to 125^) 

UnHs 

Propogation Delay (tp) 





Inverter 

1.3 

3.0 

4.0 

nsec 

4-Input NAND 

1.9 

'4.6 

6.0 

nsec 

4-Input NOR 

4.0 

10.0 

11.0 

nsec 

Input Buffer 

2.2 

7,0 

9.0 

nsec 

Output Buffer (50pF) 

13.0 

20.0 

25.0 

nsec 

Dynamic Supply Current 

5.0 (max) 

— 

— 

M/MHz/Gate 


Citel’s capabilities also include full-custom MOS and bipolar integrated circuits and Universal Programmers. 
Complete information available upon request. 


This data sheet is issued to provide information only. Citel reserves the right to alter without notice the specifications, design, price or condition of supply of this product. 
Copyright® 1 983, Citel. All Rights Reserved. Printed in U.S.A. 



3060 Raymond Street □ Santa Clara, CA 95050 
(408) 727-6562 TWX. 91 0-338-0540 
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CUSTOM MOS ARRAYS, INC. 2 1 1 Topaz street Milpitas, CA 95035 (408) 946-9 1 1 ! TWX 9 1 0-338-2304 


CMA Silicon Gate HCMOS Gate Arrays 

CA/IA 2000 Series 



< 
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E 
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(0 
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GENERAL 

The CMA 2000 Series of gate arrays from Custom MOS 
Arrays (CMA) are a high-performance family of gate arrays, 
with complexity ranging from 400 to 2400 gates and pin 
count ranging from 40 to 110 pins. 

The CMA 2000 Series uses 3-micron technology with singie- 
level metal and programmable via holes for Interconnects, 
and offers Schottky TTL speeds and CMOS power con- 
sumption. 

FEATURES 

• 400-2400 Gate Complexity 

• Up to 110 Input/Output (I/O) Pins 

• Schottky TTL Speeds 

• Reliable and Proven 3-micron HCMOS Technology 

• Fully Characterized to Military Temperature Range 

• Hermetic and Plastic Packaging 

• Supports 7400/4000 SSI/MSI Functions 

• Full TTL/CMOS Interface Compatibility 

• Ultra-Low Leakage and Standby Currents 

• Proprietary Latch-Up (SCR) Resistant Design 

• Proprietary Static Protection Circuits 

• Hermetic Packaged Parts are Processed to MIL-STD-883, 
Class C 

ABSOLUTE MAXIMUM RATINGS 


PRODUCT DESCRIPTION 

The CMA 2000 Series of gate arrays are manufactured using 
proven oxide-isolated HCMOS technology. Single-level 
metal interconnect enables CMA to obtain higher yields and 
hence lower production cost. 

The gate arrays are organized as arrays of cells, and individ- 
ual N and P channel transistors are configured into a variety 
of logic elements called macroceils. CMA’s current macro- 
celt library is detailed in Appendix 1. 

A variety of Input/Output (I/O) configurations is available: 

• All I/O pads are configurable as inputs, outputs or bi- 
directional tri-states. 

• All I/O pads can have active pull-ups or pull-downs. 

• Any input may make use of TTL input shifters for TTL 
requirements. 

• All I/O pads can drive multi-TTL loads and may be par- 
alleled for increased drive. 

The CMA 2000 Series of gate arrays are ideal |n applications 
where speed, space and power are at a premium. 


Symbol 

Parameter 

Conditions 

Limits 

Unit 

Vcc 

Supply voltage 


-0.3-7 

V 

Vi 

Input voltage 


-0.3-7 

V 

Topg 

Operating ambient temperature (Military) 


-55--H25 

“C 

Topg 

Operating ambient temperature (Commercial) 


0-70 

"C 

Tstg 

Storage temperature (Hermetic) 


-65-150 

»c 

Tstg 

Storage temperature (Plastic) 


-40-125 

“C 


PRODUCT OUTLINE 


Array Number 

Complexity 

Max. I/O Pads 

Technology 

Gate Speed* 

CMA 2004 

400 

40 

3-micron 

4.5 ns 

CMA 2008 

800 

60 

3-micron 

4.5 ns 

CMA 2011 

1100 

68 

3-micron 

4.5 ns 

CMA 2015 

1500 

80 

3-micron 

4.5 ns 

CMA 2024 

2400 

110 

3-micron 

4.5 ns 

* Notes bn Gate Speed: 1. 

Two-input NAND gate, fanout 

= 3 with 3 mm interconnect. 

2. Ta = 70'’C, Vdd = 5V ±10%. 

3. Tp£j = Vi * (TpL^^ -1- TpHL). 
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PROPAGATION DELAYS 

In CMOS technology the propagation delay is a function of: 

• Fanout 

• interconnect Routing 

• Suppiy Voitage 

• Temperature 

• Processing 

• input Slew Rate/Polarity 


CMA’s CAD system takes ali of these variables into account 
(except input Slew Rate/Polarity) during simulation. 

After the design netlist has been entered into CMA’s CAD 
system the worst-case delay of each cell is automatically 
determined, taking into account the affects of fanout and 
estimated interconnect capacitance. 

After interconnect routing is completed, the actual intercon- 
nect loading is calculated automatically from the database 
and automatically inputted into the simulator and final de- 
sign verification is completed. 

The effects of supply voltage and temperature are illus- 
trated in Figures 1 and 2 below. A rule of thumb for proc- 
essing variation is 35% to give worst-case delay figures. 


8 

i “■ 


0.75 

0.68 Tl' 



0 25 

TEMPERATURE 



Figure 1. CMOS Delay vs. Temperature 


Figure 2. CMOS Delay vs. Supply Voltage 


tpd L to H 


tpd H to L 


- loH (mA) 
2 3 


Vcc = 5V 
Ta = 25“C 



Ta=125°C 


Vcc = 4.5 volts 


Ta= -SE-C 


Ta = 25'’C 

Ta = 80°C 

Ta = 80'’C 
Ta = 25“C 
Ta = 0‘*C 
Ta= -55-0 


O 

h* 

(/) 

3 

O 


o 

H 

(/> 

D 

O 


0 10 20 30 40 50 60 70 80 90 100 

Cl (pF) 

Figure 3, CMOS Driver Delay vs. Output Loading 


123456789 10 

lOL (mA) 

Figure 4. Output Current Drive 
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DC CHARACTERISTICS (Ta=0~70*C, Vcc = 5V ± 10%) 


Symbol 

Parameter 

Test Conditions 


Limits 


Unit 

Min. 

Typ. 

Max. 

ViH 

High-level input voltage 


2.0 


Vcc 

V 

ViL 

Low-level input voltage 


-0.3 


0.8 

V 

VoH 

High-level output voltage 

loH = + 1 mA 

2.4 



V 

VoL 

Low-level output voltage 

loL=4mA 



0.4 

V 

IlL 

Input current 

Vi = 0~5.5V 



±10 

/iA 


(0 

CO 


< 

CO 

o 


E 

o 

CO 

=5 

O 


POWER CONSUMPTION 


PRODUCT OPTIONS 


In CMOS, power dissipation is a function of three elements: 

• Charging and discharging circuit nodes, usually 90% 
total power. 

• Overlap currents when P and N transistors switch, 
usually 10% power. 

• Leakage (DC power). This is negligible, a few micro- 
watts. 

Charging and discharging circuit nodes and the associated 
power consumption may be calculated using the equation 
P = CV2f , where C is node capacitance, V is supply voltage, 
and f the operative frequency. The following example illus- 
trates a typical power supply calculation. 


Parameter 

Gate Array 

CMA 2004 CMA 2024 



No. of Gates 

400 

2400 

Percent Utilization (80%) 

320 

1920 

No. of Switching Nodes (15%) 

48 

288 

No. of Outputs Utilized 

20 

80 

Output Load Capacitance 

45 pF 

45 pF 

No. of Outputs Switching (20%) 

4 

16 

Supply Voltage 

5V 

5V 

Core Dissipation per MHz 

0.6 mVV 

3.6 mW 

Output Dissipation per MHz 

4.5 mW 

18 mW 

At 10 MHz Clock Speed 

51 mW 

216 mW 

At 30 MHz Clock Speed 

153 mW 

648 mW 


The CMA 2000 Series are offered in a variety of operating 
temperature ranges and packages. 

• Military Operating Range: -SS^C to -»-125“C 

• Industrial Temperature Range: -40“Cto -i-85*C 

• Commercial Temperature Range: 0*C to -h70®C 

• MIL-STD-883 Levels B and C Screening 

• Most commercial packages are available as well as 
unpackaged die. 

EQUIVALENT GATE COMPLEXITY 

One of the first tasks in converting your logic functions into 
a gate array is to estimate its logic complexity. CMA defines 
gate count in terms of 2-input NAND gate equivalents. 

Tables 1 and 2 list the approximate equivalent CMOS 2-input 
NAND gate count of most of the popular 7400 and 4000 
Series SSI /MSI functions. 

GATE ARRAY DEVELOPMENT SYSTEM 
CMA 2000 SERIES 

The CMA CAD system is configured to allow generation of 
error-free designs. The desired logic functions are entered 
into the system and logical and timing verification is com- 
pleted via CMA’s simulator. The simulated input patterns 
and corresponding outputs are checked for completeness 
and other tests added until the final test patterns are com- 
pleted. The flow diagram below illustrates the design cycle. 


Note: Overlap power is taken into account by increasing the nodal capaci- 
tance in the above calculation. 


CMA's CAD team is currently working on a personal gate ar- 
ray development system for customer design verification. If 
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Table 1. 7400 Equivalent Gate Count 


PartNa 

(iate E^ulv^ent 

Part No. 

Gate Equivalent 

Part No. 

Gate Equivalent 

Part No. 

Gate Equivalent 

7400 

4 

7470 

16 

74152 

24 

74253 

40 

7401 

4 

7471 

15 

74153 

27 

74257 

36 

7402 

4 

7472 

14 

74154 

33 

74^ 

34 

7403 

4 

7473 

20 

74155 

21 

74259 

48 

7404 

4 

7474 

15 

74156 

21 

74260 

6 

7405 

3 

7475 

14 

74157 

22 

74261 

58 

7406 

3 

7476 

20 

74158 

23 

74265 

7 

7407 

6 

7477 

14 

74159 

18 

74266 

10 

7408 

6 

7478 

20 

74160 

68 

74273 

50 

7409 

6 

7480 

17 

74161 

68 

74274 

70 

7410 

6 

7481 

80 

74162 

68 

74275 

70 

7411 

8 

7482 

27 

74163 

68 

74276 

40 

7412 

6 

7483 

57 

74164 

43 

74278 

34 

7413 

14 

7484 

80 

74165 

85 

74279 

10 

7414 

30 

7485 

73 

74166 

62 

74280 

24 

7415 

8 

7486 

12 

74167 

52 

74281 

170 

7416 

3 

7487 

19 

74168 

80 

74283 

59 

7417 

6 

7489 

320 

74169 

80 

74284 

58 

7420 

6 

7490 

40 

74170 

116 

74285 

58 

7421 

5 

7491 

43 

74172 

205 

74289 

280 

7422 

4 

7492 

41 

74173 

56 

74290 

48 

7423 

6 

7493 

41 

74174 

37 

74293 

45 

7425 

6 

7494 

42 

74175 

25 

74295 

57 

7426 

4 . 

7495 

42 

74176 

42 

74298 

32 

7427 

6 

7496 

44 

74177 

41 

74299 

188 

7428 

4 

7497 

120 

74178 

56 

74323 

188 

7430 

6 

7498 

33 

74179 

56 

74348 

64 

7432 

4 

7499 

46 

74180 

20 

7435T 

124 

7433 

4 

74100 

18 

74181 

100 

74352 

26 

7437 

4 

74102 

14 

74182 

30 

74353 

39 

7438 

4 

74103 

20 

74183 

16 

74362 

44 

7440 

4 

74106 

20 

74184 

100 

74363 

28 

7442 

29 

74107 

20 

74185 

100 

74364 

48 

7443 

29 

74108 

20 

74190 

80 

74365 

37 

7444 

29 

74109 

21 

74191 

76 

74366 

40 

7445 

29 

74110 

14 

74192 

62 

74367 

37 

7446 

45 

74111 

20 

74193 

58 

74368 

40 

7447 

45 

74116 

26 

74194 

70 

74373 

58 


45 

741^ 

15 

741 TO 

46 

74374 

74 

7449 

45 

74135 

24 

74196 

42 

74375 

16 

7450 

6 

74136 

12 

74197 

41 

74376 

40 

7451 

5 

74138 

23 

74198 

92 

74377 

48 

7452 

8 

74139 

20 

74199 

85 

74378 

34 

7453 

7 

74141 

16 

74225 

450 

74379 

24 

7454 

7 

74142 

90 

74226 

116 

74381 

150 

7455. 

6 

74143 

45 

74245 

83 

74386 

12 

7460 

6 

74144 

98 

74246 

51 

74390 

86 

7461 

6 

74145 

24 

74247 

51 

74393 

80 

7462 

9 

74147 

35 

74248 

51 

74395 

50 

7464 

8 

74148 

35 

74249 

51 

743% 

22 

7465 

8 

74150 

60 

74251 

37 

74399 

22 



74151 

24 



74670 

— 1 

144 


(0 

>» 

(0 

Sh. 

< 


CO 

o 


E 

o 

•l-J 

CO 

3 


o 


Table 2. 4000B Equivalent Gate Count 


Part No. 

Gate Equivalent 

Part No. 

Gate Equivalent 

Part No. 

Gate Equivalent 

Part No. 

Gate Equivalent 

4000 

5 

4038 

74 

4153 

32 

4515 

69 

4001 

4 

4040 

74 

4155 

22 

4516 

66 

4002 

4 

4041 

4 

4157 

24 

4518 

26 

4006 

108 

4042 

12 

4158 

24 

4519 

28 

4007 

2 

4043 

20 

4160 

64 

4520 

54 

4008 

32 

4044 

20 

4162 

64 

4521 

123 

4009 

5 

4051 

6 

4163 

64 

4522 

44 

4010 

5 

4068 

4 

4164 

51 

4526 

47 

4011 

4 

4069 

3 

4166 

84 

4530 

16 

4012 

4 

4070 

12 

4174 

38 

4531 

36 

4013 

10 

4071 

6 

4175 

25 

4532 

39 

4014 

43 

4072 

4 

4192 

60 

4534 

190 

4015 

62 

4073 

8 

4193 

56 

4539 

24 

4017 

45 

4074 

14 

4273 

50 

4554 

40 

4018 

52 

4075 

8 

4373 

58 

4555 

22 

4019 

12 

4076 

41 

4374 

74 

4556 

22 

4020 

40 

4077 

12 

4375 

14 

4558 

65 

4021 

43 

4078 

4 

4386 

12 

4560 

78 

4022 

35 

4081 

4 

4501 

6 

4580 

187 

4024 

44 

4082 

4 

4504 

33 

4581 

100 

4026 

65 

4089 

84 

4505 

271 

4582 

31 

4027 

20 

4093 

32 

Agnc 

ir 

4583 

23 

4028 

22 

4094 

86 

4508 

24 

4584 

30 

4029 

68 

4099 

64 

4510 

94 

4585 

35 

4030 

12 

4106 

30 

4511 

136 

4597 

103 

4032 

68 

4107 

18 

4512 

31 

4598 

74 

4034 

110 

4138 

20 

4514 

69 

4599 

42 

4035 

48 

4139 

10 
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FAIRCHI]^ 

A Schlumbergei: Company 


Gate Array 
Products 


Sept 1983 


Gate Array Division 


Fairchild’s high performance gate arrays feature a wide 
range of gate counts and offer minimal circuit delays. 
The FGT0750 and the FGE1000 and FGC6000 series 
complement the FAST™, F100K ECL and HCMOS 
logic families respectively, allowing for easy integration 


of standard SSI/MSI functions into a unique LSI chip. 
Designs for all arrays are implemented using pre-defined 
SSI/MSI functions (macros). Fairchild’s complete 
Computer-Aided Design System, FAIRCAD™, reduces 
development time and assures first time success. 


Product 

Gate 

Equiv. 

Technology 

I/O 

Levels 

Typical 
Internal 
Gate Delay 
(ns) 

Typical 
Buffer Delay 

Pd 

Typ 

(W)t 

I/O 

Packaging 

Available 

Input 

(ns) 

Ouptut 

(ns) 

FGE0020 

20 

ECL 

100K 

ECL 

0.35 

N/A 

0.55 

0.5 

21 

24 F/P 

Now 

FGE0500 

500 

ECL 

100K/10K 

ECL 

0.3-1. 5 

N/A 

0.55 

1. 5-4.0 

72 

84-Pin CC 

84-Pin Grid 

Now 

1 

FGE2000 

2000 

ECL 

100K/10K 

ECL 

0.3-1 .5 

N/A 

0.55 

4.0-9.0 

126 

132-Pin CC 
132-Pin Grid 

Now 

FGT0750 

1000 

FAST 

TTL 

1.8 

1.8 

3.0 

1.0 

76 

68-, 84-Pin CC 
68-, 84-Pin Grid 

Now 

FGC0500 

540 

2fiCMOS 

TTU 

CMOS 

1.5 

2.0 

6.0 


40 

28, 48 DIP 

44 F/P 

4Q ’83 

FGC1200 

1242 

2ti CMOS 1 

TTU 

CMOS 

1.5 

2.0 

6.0 


73 

40, 68 DIP 

68, 84 PGA 

68, 84 LCC 

3Q ’84 

FGC2400 

2625 

2^l CMOS 

TTU 

CMOS 

1.5 

2.0 

6.0 


109 

84, 120 PGA 

68, 84 LCC 

84 LDCC ! 

64 DIP 

IQ ’84 

FGC4000 

4020 

2(1 CMOS 

TTU 

CMOS 

1.5 

2.0 

6.0 


133 

120, 144 PGA 

144 LDCC 

64 DIP 

3Q ’84 

FGC6000 

6000 

2(1 CMOS 

TTU 

CMOS 

1.5 

2.0 

6.0 

1 

161 

172 PGA 

172 LDCC 

64 DIP 

2Q ’84 


tFor the CMOS arrays, maximum power dissipation = 20 #tW/switching gate/MHz. 


For further information on product availability, CAD training and design 
schedules write to: Gate Array Marketing, 1801 McCarthy Blvd., 
Milpitas, CA 95035, or call (408) 942-2672. 


Fairchild Camera and Instrument Corporation, Gate Array Division 
1801 McCarthy Blvd. Milpitas, California 95035 
(408) 942-2672 TWX 910 338 2275 


©1983 Fairchild Printed in U.S.A. 5453-01 0-B-46-093 5M 350002 
Fairchild reserves the right to make changes in the circuitry or 
specifications at any time without notice. 
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FAIRCHI^ 

A Schiumberger Company 


Gate Array 
Products 


FAIRCAD Computer-Aided Design System 

A user friendly Computer-aided design system is 
employed in all phases of the design cycle to assure fast 
turnaround times. Major functions performed by the 
FAIRCAD system include schematic capture, logic and 
timing simulation, test vector grading, automatic 
placement and routing and design rules checking. The 
user’s logic description is input either interactively using 
a graphics workstation or entered in netllst form. 
Fairchild’s FAIRLOGS™ simulator is used to verify array 
logic and timing. A fault simulator grades the 
effectiveness of a user-supplied test vector sequence. 
Placement and routing can be highly interactive 
processes, allowing the user to assign pins and pre- 
place critical path functions. Automatic routing 


eliminates tedious manual steps, thereby reducing 
routing design time from weeks to minutes. Upon routing 
completion, the circuit is resimulated using actual macro 
interconnect delays as a final verification of functionality 
and system performance. Design-rules checking insures 
that process-imposed geometry constraints are not 
violated. 

The FAIRCAD system uses a multiple CPU 
configuration to insure high system availability. Remote 
access via telephone link is available and additional 
design centers are being planned worldwide. The 
FAIRCAD system is product and technology transparent, 
allowing new gate arrays and technologies to be easily 
integrated into the system. 


FAIRCAD System 
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ABBREVIATIONS 

OF 

COMPANY 

NAMES 


Action Ins 

Action Instruments 

AD 

Analog Devices 

ADT 

Advanced Digital Technology 

Advent 

Advent Products, Inc. 

Alphatron 

Alphatron 

AMA 

American Automation 

AMD 

Advanced Micro Devices 

AMI 

American Microsystems, Inc. 

Amperex 

Amperex Electronic Corp. 

Analogic 

Analogic 

Analog Sys 

Analog Systems 

APC 

Applied Micro Circuits 

Apex 

Apex Microtechnology 

APM 

Applied Microsystems Corp. 

AppI Sys 

Applied Systems Corp. 

APT 

Applied Microtechnology 

Aptek 

Aptek Microsystems 

Array Tech 

Array Technology 

AWi 

AWI Electronics . 

Barvon 

Barvon Research 

Bedford 

Bedford Computer Systems Inc. 

Burr-Brown 

Burr-Brown 

CAE 

Computer Aided Engineering 

Cal Devices 

California Devices 

Cermetek 

Cermetek 

C6RS 

CGRS Microtech Inc. 

Cherry 

Cherry Semiconductor 

CIC 

Custo.m !nteg,'‘ated Circuits 

CirTech 

Circuit Technology 

Citel 

Citel, 

Comlinear 

Comlinear Corporation 

CMA 

Custom MOS Arrays 

Comark 

Comark Corp. 

Comdial 

Comdial Semiconductor 

Comp Auto 

Computer Automation 

Compas 

Compas Microsystems 

Cont Logic 

Control Logic Inc. 

Control Sys 

Control Systems Microsystems Div. 

CreMicro 

Creative Micro Systems 

CromemcQ 

Cromemco. Inc. 

Cubit 

Cubit Inc. 

Curtis 

Curtis Electro Devices, Inc. 

Cybernetic 

Cybernetic Micro Systems 

Cybersys 

Cybersystems 

Cybertek 

Cybertek Inc. 

Data General 

Data General 

Data I/O 

Data I/O 

Data Trans 

Data Translation 

Datel 

Datel 

Datricon 

Datricon Corporation 

ODC 

Data Devices Corporation 

DEC 

Digital Equipment Corporation 

Die-Tech 

Die-Tech 

Digeiec 

Digeiec Corp. 

Digitek 

Digitek, Inc. 

Dionics 

Dionics Inc. 

Dist Comp 

Distributed Computer Systems 

Divers Tech 

Diversified Technology 

E-HI 

E-H International. Inc. 

EDI 

Electronic Designs Inc. 

Elind 

Elind Elettronica Industriale 

EMM-SESCO 

EEM-SESCO 

Emulogic 

Emulogic Inc. 

ETI Micro 

ETI Micro 

Exar 

Exar Integrated Systems 

Exel 

Exel Microelectronics 

Fairchild 

Fairchild 

Ferranti 

Ferranti Electric 

Force 

Force Computers 

Fujitsu A 

Fujitsu America 

Fujitsu 

Fujitsu Microelectronics, Inc. 


Gl 

General Instrument 

GTE Micro 

GTE Microcircuits 

Harris 

Harris Semiconductor 

Heurikon 

Heurikon Corp. 

Hilevel 

Hilevel Technology, Inc. 

Hitachi 

Hitachi America, Ltd. 

Holt 

Holt Inc. 

HP 

Hewlett-Packard 

Hughes 

Hughes Aircraft, Solid State 
Products 

Hybrid Sys 

Hybrid Systems 

HyComp 

HyComp 

ICC 

International Cybernetics 

IDT 

Integrated Device Technology 

IMI 

International Microcircuits, Inc. 

IMP 

International 

Microelectronic Products 

IMS 

industrial MicrpSystems Inc. 

Infosphere 

Infosphere 

Inmos 

Inmos 

IntCirEng 

Integrated Circuit Engineering 

IntCirSys 

Integrated Circuit Systems 

IntCompSys 

Integrated Computer Systems 

Int Tech 

Integrated Technology Corp. 

Intech 

Intech Microcircuits Div. 

Intel 

Intel 

Interdesign 

Interdesign 

Intersil 

Intersil 

Intronics 

Intronics 

in 

ITT Semiconductors 

Kinetic Sys 

Kinetic Systems 

Kontron 

Kontron Electronics 

Lambda 

Lambda Semiconductor 

Linear Tech 

Linear Technology 

LSI Comp 

LSI Computer Systems 

LSI Logic 

LSI Logic Corporation 

Master Logic 

Master Logic Corporation 

Matrix 

Matrix Corp. 

Matrox 

Matrox Electronic Systems 

Maxim 

Maxim Integrated Products 

MCC 

Micro-Computer Control 

MCE 

MCE Electronics 

Micrel 

Micrel 

Micro Innov 

Micro Innovators 

Micropac 

Micropac Industries 

Micro Net 

Micro Netwofks 

Micro Pwr 

Micro Power Systems 

Micro Sci 

Micro Sciences Corp. 

Micro Tech 

Microcircuits Technology 

Micro-Link 

Micro-Link Corporation 

Micron 

Micron Technology 

MilerTron 

MilerTron ics 

Miller 

Miller Technology 

Mitel 

Mitel Semiconductor 

Mitsubishi 

Mitsubishi Electronics 

MMI 

Monolithic Memories, Inc. 

Mostek 

Monolithic Systems Corp. 

Motorola 

Mostek 

MRC 

Motorola Semiconductor 

Murray 

MRC Systems 

Monosil 

Murray Consulting 

National 

National Semiconductor 

NCM 

NCM Corp. 

NCR 

NCR Corp., Microelectronics 
Division 

NEC 

NEC Electronics 

Nitron 

Nitron 


OAE 

Oliver Advanced Engineering 

OctigOR 

Octagon Systems Corp. 

DEI 

Optical Electronics Inc. 

Ohio Sci 

Ohio Scientic 

OKI 

OKI Semiconductor 

Omnibyte 

Omnibyte Corp. 

Onset 

Onset Computer Corp. 

Panasonic 

Panasonic 

Pico Design 

Pico Design 

Polycore 

Polycore Electronics 

Plessey 

Plessey Semiconductors 

PMI 

Precision Monilithics, Inc. 

PragDes 

Pragmatic Design Inc. 

Pre-Log 

Pro-Log Corp. 

Guay 

Quay Corp. 

Raytheon 

Raytheon Semiconductor 

RCA 

RCA Solid State Division 

RCI Data 

RCI Data 

RELMS 

Relational Memory Systems 

.Reticon 

Reticon 

RIFA 

RIFA 

Rockwell 

Rockwell, Microelectronic Devices 

RTC 

Riehl Time Corporation 

Sanyo 

Sanyo 

SBE 

SBt Inc. 

SEES 

SEEQ Technology, Inc. 

SPI 

Semi Processes Inc. 

Siemens 

Siemens 

Si-Fab 

Si-Fab 

Signetics 

Signetics 

SGS 

SGS Semiconductor 

Sharp 

Sharp 

Silicon G 

Silicon General 

Siliconix 

Siliconix 

Silicon Sys 

Silicon Systems Inc. 

Siltronics 

SiltrOpics 

SMC 

Standard Microsystems Corp. 

SMOS 

S MOS Systems 

Solarise 

Solarise Enterprises 

Solitron 

Solitron Devices 

Sprague 

Sprague Electric Company 

SSM 

Solid State Micro Technology 
for Music 

SSS 

Solid State Scientific 

Stag 

Stag Microsystems 

STC 

Storage Technology Corp. 

STD 

STD Microsystems 

Struc Des 

Structured Design Inc. 

Stynetic 

Stynetic Systems 

Sunrise 

Sunrise Electronics 

Sunshine 

Sunshine Semiconductor 

Supertax 

Supertex Inc. 

Symtek 

Symtek Corp. 

Synertek 

Synertek 

Sys Innov 

Systems Innovations 

Tau Zero 

Tau Zero Inc. 

Technitrol 

Technitrol 

Tektronix 

Tektronix 

Teledyne C 

Teledyne Crystalonics 

Teledyne P 

Teledyne Philbrick 

Teledyne S 

Teledyne Semiconductor 

Telefunken 

Telefunken 

Telmos 

Telmos 

Teltone 

Teltone Corporation 

Tl 

Texas Instruments 

Third Domain 

Third Domain 

Thomson-CSF 

Thomson-CSF Components Corp. 

Toshiba 

Toshiba America 

Trans-Data 

Trans-Data 

TRW 

TRW L$l Products 

Unitrode 

Unitrode 

Universal 

Universal Semiconductor, Inc. 

Varix 

Varix Corp. 

VLSI Design 

VLSI Design Associates 

VTI 

VLSI Technology, inc. 

Votrax 

Votrax 

Weitek 

Weitek Corporation 

Western 

Western Digital 

Wintek 

Wintek Corp. 

Xicor 

Xicor, Inc. 

Xycom 

Xycom 

Zendex 

Zendex Corp. 

Zilog 

Zilog 

ZyMOS 

ZyMOS Corporation 

Zytrex 

Zytrex Corp. 



TTL Gate Arrays 


FUJITSU 


■ B240, B350, B600, 
B1100, B2000 



Genera! 

information Fujitsu Microelectronics, Inc. offers a full line of low power; high 
speed bipolar gate arrays. All are fabricated using low power 
Schottky TTL technology with TTL-compatible inputs and outputs, 
and use NAND-type logic. The Fujitsu bipolar gate array family has 
two layer metallization for gate interconnect, automatic intercon- 
nect routing for guaranteed 90 percent cell utilization and proven 
device reliability. They all feature over 54 predesigned, hardwired 
logic cells, and over 50 predesigned 74 series MSI (softwired) 
macros. All Fujitsu bipolar gate arrays cam accept user defined 
macros as well. To assure the success of your design, Fujitsu’s 
gate arrays feature DC parametric and DC functional testing as 
well as AC parametric testing. 
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The Fujitsu TTL 
Gate Array 
Family 


Device Name 

B240 

B350 

B600 

B1100 

Device Numbering 

MB111K Series 

MB112K Series 

MB113K Series 

MB114K Series 

Technology 

LSTTL 

LSTTL 

LSTTL 

LSTTL 

Internal Cells 

240 3-Input NAND 

360 3-input NAND 

616 3-Input NAND 

1120 3-Input NAND 

Cell Speed 

1.9ns @ 0.8mW 

1.9ns @ 0.8mW 

1.9ns @ 0.8mW 

1.9ns @ 0.8mW 

Peripheral Buffers 

40 40 Input 

Total 32 Output 

48 28 Input 

Total 38 Output 

64 64 Input 

Total 51 Output 

88 88 Input 

Total 70 Output 

Packaging 

14, 16, 18, 20, 

22, 24, 28, 40, 

42-pin DIP 

22, 24, 28, 40, 

42, 48, 64-pin DIP 
64-pin RIT 
(square PGA) 

24, 28, 40, 42 

48, 64-pin DIP 

64, 88-pin RIT 
(square PGA) 

64, 88, 107-pin 

RIT (square PGA) 

Interface 

Logic Diagram 
or FLDL (Net 

List) and FTDL 
(Formatted Test 
Data) 

Logic Diagram 
or FLDL (Net 

List) and FTDL 
(Formatted Test 
Data) 

Logic Diagram 
or FLDL (Net 

List) and FTDL 
(Formatted Test 
Data) 

Logic Diagram 
or FLDL (Net 

List) and FTDL 
(Formatted Test 
Data) 

Macro Library 

Same as B2000 
description 

Same as B2000 
description 

Same as B2000 
description 

Same as B2000 
description 

Turnaround Time 

10 weeks after 
validation 

10 weeks after 
validation 

10 weeks after 
validation 

10-weeks after 
validation 

Price 

Call Your FMI 

Sales Office 

Call Your FMI 

Sales Office 

Call Your FMI 

Sales Office 

Call Your FMI 
Sales Office 
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B240 

B350 

B60Q 

B1100 

B2000 


The FiOltsu TTL Bate Array 

Family, (Continued Pevloe Name B2000 


Device Numbering 

MB17K Series 

Technology 

Low Power Schottky TTL 

Internal Cells 

2108-3 input NAND 

Cell Speed 

1.5 ns typical 

Peripheral Buffers 

112 Input, Output or I/O 

72 connected outputs maximum 

Packaging 

135-pin RIT (square) 

Interface 

FLDL (Net List) and FTDL (formatted test data) 

Macro Library 

54 predesigned hardwired logic cells; over 50 predesigned 74 Series 

MSI (softwired) macros; user defined macros allowed 

Turnaround Time 

16 weeks after validation 

Price 

Call your FMI Sales Office 


Q DC and AC CharactMtotice 

'E 

o 




B240 B350 

DC Specifications V|h = 2.0V Min. V|h = 2.0V Min. 

V,L= 0.8V Max. V,L = 0.8V Max. 

l|^^ = 20;iA@2.4V I|^ = 20/tA@2.4V 

l,L= -200,iA@0.5V 1,L= -200/iA@0.5V 

Vqh = 2.4V Min. Vqh = 2.4V Min. 

Vou= 0.5V Max. Vol = 0.5V Max. 

@ Iql 1 0mA @ Iql 0mA 

lo5= —15 lo5~ 

to -100mA to -100mA 

Iq 2= ±100/tA loz— ±100/iA 

AC Specifications Input Buffer 2.9ns, Input Buffer 2.9ns, 

1.15mW 1.1 5mW 

Output Buffer 4.5ns Output Buffer 4.5ns 

(C.^=15pR (Cl=15pF) 

6.5ns (Cl =50pF) 6.5ns (Cl = 50pF) 

4.9 mW 4.9 mW 


B600 B1100 B2000 


DC Specifications 

V,h = 2.0V Min. 

V,L = 0.8V Max. 
liH = 20,tA@2.4V 
l,L= -200/tA@0.5V 
VoL= 0.5V Max. 

©lotlOmA 

Voh = 2.4 Min. 

>05= ""'5 
to -100mA 

Iq 2= ±100/tA 

VjH = 2.0V Min. 
V|l=0-8V Max. 
i|^ = i^/iA@2.4V 
liL= -200/iA@0.5V 
Voh = 2.4V Min. 
Vol=0.5V Max. 

@loL 10mA 
■ 05 = “‘*5 
to -100mA 
loz= ±100|tA 

Input V,h = 2.0V Min. 

Input V,l = 0.8V Max. 

Input l|H = 20/iA. Max. 

Input l|L= -200/tAI Max. 

Output Vol = 0.5V @ 8mA 

Output Vqh = 2.4V @ -2.6mA 
Output 1(32= ±100|tA 

Output los= -10 to -90rhA 

AC Specifications 

Input Buffer 2.9ns, 

Input Buffer 2.9ns, 

Input Buffer 3.5ns typ. (NAND) 


1.15mW 

1.15mW 

Output Buffer 3.5ns typ.(NAND) 


Output Buffer 4.5ns 

Output Buffer 4.5ns 



(Cl=15pF) 

(Cl=15pF) 



6.5ns (Cl = 50pF) 

6.5ns (Cl = 50pF) 



4.9 mW 

4.9 mW 
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CMOS Gate Arrays FUJITSU 


■ C440, C770, Cl 275 

C2000, C2600, C3900, C8000 


General 

Information 





o 


Fujitsu offers a full line of very highly integrated, low power high JS: 

speed gate arrays which are fabricated vyith silicon gate CMOS g 

technology. Fujitsu also guarantees 90 percent cell utilization for 2 

fully automatic placement and routing. .O 


The Fujitsu CMOS Gate Array family offers more than 100 macro 
elements and contains gate arrays ranging in size from 400 basic 
cells to 8000 basic cells (2-input NAND equivalents). 

All use Fujitsu’s sophisticated computer-aided design system, 
which fullly automates both the design layout and fabrication. The 
designs are implemented on-chip by interconnecting basic cells 
and I/O cells using a double layer metallization process. 

To assure the success of your design, Fujitsu’s gate arrays feature 
iDC parametric and DC functional testing as well as AC parametric 
testing. 



Th« Fujitsu 
CMOS Gate 
Array Family, 
HSarias 


Device Name 

C440H 

C770H 

C1275H 

C20OOH 

C3900H 

Device Numbering 

MB64HK Series 

MB62HK Series 

MB63HK Series 

MB60HK Series 

MB61HK Series 

Internal Cells 

440-2 Input 

770-2 Input 

1275-2 Input 

2000-2 Input 

3900-2 Input 

Cell Speed 

4.0nS 

4.0nS 

4.0nS 

4.0nS 

4.0nS 

Peripheral Buffer 

54 Inputs or 
Outputs 

74 Inputs or 
Outputs 

80 Inputs or 
Outputs 

68 Inputs or 
Outputs 

68 Inputs or 
Outputs 

Packaging 

16, 18, 20, 22, 
24,28,40, 

42-pin DIP 

64-pin RIT 
(square PGA) 

24, 28, 40, 42, ' 
48, 64-pin DIP 
64-pin RIT 
(square PGA) 

28, 40, 42, 48 
64-pin DIP 

64-pin RIT 
(square PGA) 

40,42, 48i>in DIP 
64, 8^pin RIT 
(square PGA) 

64, 68-pin RIT 
(square PGA) 

Interface 

Logic Diagrams 
or FLDL (Net 
List) and FTDL 
(Formatted Test 
Data 

Logic Diagrams 
or FLDL (Net 
List) and FTDL 
(Formatted Test 
Data 

Logic Diagrams Logic Diagrams 
or FLDL (Net or FLDL (Net 
List) and FTDL List) and FTDL 
(Formatted Test (Formatted Test 
Data Data 

Logic Diagrams 
or FLDL (Net 
List) and FTDL 
(Formatted Test 
Data 

Turnaround Time 

14-weeks after 
validation 

14-weeks after 
validation 

14-weeks after 
validation 

14-weeks after 
validation 

14-weeks after 
validation 

Price 

Call Your FMI 
Sales Office 

Cali Your FMI 
Sales Office 

Call Your FMI 
Sales Office 

Call Your FMI 
Sales Office 

Call Your FMI 
Sales Office 
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C440, C770, Cl 275, C2000 
C2500, C3900, C8000 


CO 
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Tlw Fujitsu CMOS Oats 
Array Family, VH Series 


DC Electrical Characteristics 

(All CMOS Arrays) 


Device Name 

C2600VH 

C3900VH 

C8000VH 

Device Numbering 

MB60VHK Series 

MB61VHK Series 

MB66VHK Series 

Internal Cells 

2600' 2-Input NAND 

3900 2-Input NAND 

8000 2-Input NAND 

Cell Speed 

2.5ns 

2.5ns 

2.5ns 

Peripheral Buffers 

106 Input/Output 

127 Input/Output 

160 Input/Output 

Packaging 

28, 40, 42, 48, 64-pin DIP 

48, 64, 80-pin Flatpack 

64, 88, 135-pin RIT 
(square PGA) 

48, 64-pin LCC 

40, 42, 48, 64-pin DIP 

64, 88, 135-pin RIT 
(sqaure PGA) 

48, 64-pin LCC 

48, 64, 80-pin Flatpack 

64, 135, 179-pin RIT 
(square PGA) 


Parameter 

Min 

Typ 

Max 

Unit 

Supply Voltage (Vdq) 

4.25 

5.0 

5.25 

V 

Input High Voltage (V,h) 

2.0 

— 

— 

V 

Input Low Voltage (V,l) 

^ss 

— 

0.8 

V 

Input High Voltage at Ioh= -0.4mA 

4.2 

— 

^DD 

V 

Output Low Voltage at Iqh = 20mA 

Vss 

— 

0.4 

V 
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Gate Arrays 


■ Packaging, 

About Fujitsu Microeiectronics, Inc. 


CO 



O 


Package O 

In fo rm atio n Fujitsu has a wide variety of standard device packaging available ^ 

for your gate array design as shown below. If you have packaging ® 

requirements that are not on this table (Flat Pack, LCC), a Fujitsu 0 

applications engineer will be happy to discuss your ne^s. 


Packaging 

Options 


B240 B350 B600 B1 100 B2000 C440H C770H C1275H C2000H C3900H C2600VH C3900VH C8000VH 


DIP-14 

■ 













DIP-16 

a ■ 





a ■ 








DIP-18 

a ■ 





a ■ 








DIP-20 














DIP-22 

a ■ 

a ■ 










1 


DIP-24 

a ■ 

a ■ 

a ■ 



a ■ 

a ■ 







DIP-28 


a ■ 

a ■ 




a ■ 

a ■ 



■ . 



DIP-40 


a ■ 

a ■ 




a ■ 

a ■ 

a 


a 

■ 

a 


DIP-42 

a ■ 

• H 

a ■ 




a ■ 

a 

■ 

a 


a 

■ 

a 


DIP-48 



a 





a 

a 


a 

a 


DIP-64 







■ 

■ 






SDIP-64 


■ 

■ 








■ 

■ 


FPT.48 











■ 

■ 


FPT-64 











■ 

■ 


FPT-80 





. 






■ 

■ 


RIT-64 


a 

a 

a 


a 

a 

a 

a 

a 

a 

a 

a 

RIT-88 



a 

a 





a 

a 

a 

a 


RIT-107* 




a 










RIT-135 





a 






a 

a 

a 

RIT-179 














a 


13 

(0 


13 

U. 


* RIT-107 is under development. 


e Ceramic 
■ Plastic 


® 1C MASTER 1984 


4641 


CUSTOM/SEMICUSTOM 




CUSTOM/SEMICUSTOM 



Packaging, About 
Fujitsu Microaiactronics, inc. 


(RIT) Pin Squara 
Packalia Dimansions 

Dimension in inches 
(miilimeters) 

64-Pin Squara 1 35-Pin Squara 1 79-Pin Squara 

Caramic Packaga Caramic Packaga Caramic Packaga 


(0 

O 

’c 
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O 

O 

0 

O 

o 
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About Fujitsu 
Microaiactronics, Inc. 


Fujitsu Microaiactronics, 
Inc.— A U.S. Organization 

Fujitsu Microelectronics, Inc. 
(FMI)is a U.S. subsidiary of 
Fujitsu Limited of Tokyo. A 
California Corporation, FMI is 
responsible for the marketing 
and sales of all semiconduc- 
tor products in North, Central 
and South America. 

Fujitsu Limited manufactures 
and markets advanced data 
processing and telecom- 
munications systems, 
semiconductors and elec- 
tronic components on a world 
wide scale. Fujitsu limited is 
ranked as Japan’s number 
one computer manufacturer 
with scales in the $2 billion 
range. 


A Leader in Large Seale 
Logic 

Since 1974, Fujitsu Microelec- 
tronics has executed over 

3.000 gate array designs. Gate 
arrays from Fujitsu give your 
designs a significant perfor- 
mance edge. In 1982, we intro- 
duced our CMOS device with 

8.000 gates and 2.5 ns delay 
times. Our leadership Schottky 
TTL gate arrays is the first 
with 2,000 gates and 0.95 ns 
delays. Our leadership ECL ar- 
rays, with 400-picosecond 
delays are the fastest produc- 
tion arrays in the world. 

Fujitsu’s logic products offer 
leading edge technology, a 
complete selection of both 
bipolar and si-gate CMOS 


devices; and experience that 
can serve you through the 
coming generations of logic 
products. 


About Fujitsu 
MIcrooiectronics. Inc. 

Fujitsu Microelectronics has 
completed a new assembly 
and test facility in order to 
better service our North 
American customers. The 
66,000-square-foot facility is 
located in Kearny Mesa In- 
dustrial Park near downtown 
San Diego. The building was 
dedicated in June 1981 and is 
now fully operational. 
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INTERNATIONAL DISTRIBUTORS 


ARGENTINA, COLUMBIA, 
ECUADOR, VENEZUELA, 
MEXICO, PERU 
Intectra 

2629 Terminal Blvd. 

Mt. View, CA 94043 
Tel. (415) 967-8818 

AUSTRALIA 
A J Distributors Pty Ltd. 

P.O. Box 71 

Prospect, S. Australia 5082 
Tel. 269-1244 
Telex (790) 82635 

AUSTRIA 

Becos Electronic Ges. 
M.G.H. 

Gablenzgasse 52 
A-1 160 Vienna, Austria 
Tel. 0222/959145 
Telex (847) 134606 
BELGIUM 
J. P. LeMaire S Jt. 

Limberg, Stirum 243 
1810 Wemmel, Belgium 
Tel. 02/4784847 
Telex (846) 24610 
BRAZIL 

Filcres Importacao 

Rua Aurora 
CEP 01209 
Caixa Postal 18767 
Sao Paulo, Brazil 
Tel. (011) 223 7388 
Telex (391) 113298 

CANADA 
Future Electronics 

237 Hymus Blvd. 

Pointe Claire 
Quebec H9R 5C7 
Canada 

Tel. 514-694-7710 
TWX: 610-421-3251 
Telex 05-823554 
DENMARK 
Advanced Electronik 
55, Mariendalsvej 
DK2000, Copenhagen F, 
Denmark 
Tel. 01 194433 
Telex (855) 22431 
ENGLAND 

Paterson/Steadman & 
Partner Ltd. 

The Hub 
Emson Close 
Saffron Walden, Essex 
CB1G 1HL, England 
Tel. 27067 
Telex (851) 81653 

J. B. Tratsart Ltd. 

Dogmersfield Nr. 

Baskingstroke 

Hampshire RG27 8SU, 

England 

Tel. 02514 3334 

Telex (851) 916196 


FINLAND 

ITT Muitikomponent 

Tyopajakatu 5 
PL1 07,00501 
Helsinki 50, Finland 
Tel. 739100 
Telex (857) 121450 

FRANCE 

Conseilet Promotion 
28 Rue de la Procession 
92150 Suresnes, France 
Tel. 5064275 
Telex (842) 614596F 

HOLLAND 

Manudax-Nederland B.V. 

54732G Heeswijk (N.B.) 
Meerstraat 7, Holland 
Tel. 04139 2901 
Telex (844) 50175 

KONG 

Conmos Products, Ltd. 

Haynein Bldg., 11th Floor 
1 Tai Yip Street 
Keun Tong, Kowloon, 

Hong Kong 
Tel. 3-684572 
Telex (780) 85448 

INDIA, MALAYSIA, 
SINGAPORE, THAILAND 
Radio & Craft Publications 

4794/23 Bharat Ram Road 
Daryanganj, New Delhi 2, 
India 

Tel. 277147 

ISRAEL 

STG International Ltd. 

10 Humberman Street 
P. O. Box 1276 
61012 Tel Aviv, Israel 
Tel. 248231 
Telex (922) 342229 

ITALY 

Gruppo Editoriale Jackson 
S.R.L. 

Via Rosellini 12 
20124 Milan, Italy 
Tel. 68 80951 
Telex (843) 315366 

JAPAN 

Asahi Glass Company, Ltd. 
Electronic Components 
Group 

1-2 Marunouchi 2-chome 
Chlyoda-ku, Tokyo 100, 
Japan 

Tel. (03) 218-5813 
Telex (781) TK4616 

Overseas Data Service Co. 
Ltd. 

Shugetsu Building No. 12-7 
Kita-AOyama 3-chome 
Minato-ku, Tokyo 107, Japan 
Tel. (03) 400-7090 
Telex (781) J26487 



HEARST BUSINESS COMMUNICATIONS, INC./UTP DIVISION 

645 Stewart Avenue, Garden City, NY 11530 (516) 222-2500 TWX: 510-222-1673 


Tokyo International 
Communications Inc. 

Miyajima Bldg. 

28 Yoyogi 1-chome, 
Shibuya-ku 
Tokyo 151, Japan 
Tel. 379-2561 
Telex (781) 33106 

NORWAY 
Fagbokservice A.S. 

Ekebergn, 130B 
Box 94 

Bekkelagshogda, Oslo 2, 
Norway 

Tel. (02) 282237 
SOUTH AFRICA 
Suntronika 
Dargene House, 

10 Station Street 
Braarhfontein, Johannesburg 
South Africa 
Tel. 725-1210 
Telex (960) 4-24143 

SPAIN 

Sagitron 

Castello 25, 2, ® 

Madrid 1, Spain 
Tel. 402 6085 
Telex (831) 43819 

SWEDEN 
Fertronic AB 

Snormakarvagen 35 
Box 56, 

16126 Bromma, Sweden 
Tel. 08/252610 
Telex (854) 11181 

SWITZERLAND 
W. Stolz AG 

Taefernstrasse 15 
CH-5404 Baden-DaettwiI 
Switzerland 
Tel. 056 840151 
Telex (845) 54070Z 
TAIWAN 

Helm Engineering & 

Trading Co. 

49 No. 143 Section 4 
Hsin Yi Rd. 

Taipei, Taiwan, ROC 
Tel. 709-1888' 

Telex (785) 28204 
TURKEY 
EMPA Elektronik 
(Mamuiieri Pazarlama AS) 
Tersane Cad. Kuthan 38/408 
Tr-Kara Koy — Istanbul, 
Turkey 

Tel. (11) 496249 
Telex 24429 
WEST GERMANY 
Astronic GmbH 

Winzererstrasse 47d 
8000 Munich 40, 

West Germany 
Tei. (089) 309031 
Telex (841) 5216187 





Features 

• INPUTS T^L AND CMOS COMPATIBLE 

• ADJUSTABLE RISE AND FALL TIMES VIA 
2 EXTERNAL CAPACITORS 

• PROGRAMMABLE OUTPUT DIFFERENTIAL RANGE 
VIA VOLTAGE REFERENCE INPUT (Vref) 

• POWER STROBE INPUT PERMITS LOW QUIESCENT 
POWER OF <20mW 

• OUTPUTS ARE INHIBITED (0 VOLTS) IF DATA (A) AND 
DATA (B) INPUTS ARE BOTH IN THE "LOGIC ONE" 
STATE 

• CAN OPERATE UP TO A 100 KILOBITS DATA RATE 

• OUTPUT SHORT CIRCUIT PROOF AND CONTAINS 
OVERVOLTAGE PROTECTION 

• DATA "A" AND DATA "B" SIGNALS ARE "AND'D" 
WITH CLOCK AND SYNC SIGNALS 

• FULL MILITARY TEMPERATURE RANGE 


Package 


1 6 LEAD BRAZED DIP 


HS-3182 

ARINC 429 Bus Interface 
Line Driver Circuit 


Description 

The HS-3182 ARINC 429 bus interface driver circuit is a 
monplitjiic dielectrically isolated bipolar differential line driver 
designed to meet the specifications of ARINC 429 . This device 
is intended to be used with a companion chip, HS-3282 CMOS 
ARINC bus interface circuit, which provides the data formatting 
and processor interface function. 

All logic inputs are T^L and CMOS compatible. In addition to the 
DATA(A) and DATA(B) inputs there are also inputs for a CLOCK and 
SYNC signal which are AND'D with the DATA inputs. This feature 
was added to enhance system performance and to allow the 
HS-31 82 to be used with devices oth er than the HS-3282. Also ad- 
ding to system performance is the STROBE input. To minimize 
power consumption the STROBE input can be asserted to place the 
chip in the power-down mode where it draws substantially less cur- 
rent. Four power supplies are required; -t- V - -n 1 5V ±1 0%, 
- V = - 1 5V + 1 0%, V-| = 5V ± 5% and Vpgp Vppp is used to pro- 
gram the output voltage swing, such that Ygy-p (DIFF) = ± 2VRpp. 
Typically, Vrpp = V-) = 5V ± 5%. 

The driver output impedance is 75^ + 20% at 25°C. Output 
rise and fail times are programmed through the use of two 
external capacitors, Ca and Cb- To meet the requirements for rise 
and fall times as specified in ARINC 429,C^= C 0 = 75pF for the 
high speed operation (100 KBPS) and 500 pF for the low speed 
operation (V2-14.5 KBPS). The outputs are protected against 
overvoltage and short circuit as shown in the Block Diagram. This 
device is designed to operate with a case temperature range of 
-55°C to -h125°C. 



Vi 

NC 

CLOCK 
DATA (B) 

Cb 

Bout 

NC 

+v 







































ABSOLUTE MAXIMUM RATINGS 

OPERATING RANGE 


Voltage Between 

+ V and -V terminals 

40V 

Operating Voltage: 

+ V 

+ 15V ± 10% 

Vi 

7V 

-V 

-15V ± 10% 

VreF 

6V 

VI 

5V ± 5% 

Logic Input Voltage 

(Gnd-0.3V) to (Vi +0.3V) 

Vref (for ARINC 429) 

5V ± 5% 

Output Short 

Circuit Duration 

See Note 1 

Vref (applications other 
than ARINC) 

OV to 6V 

Output Overvoltage 


Operating Case Temperature 

-55°C to + 125°C 

Protection 

See Note 3 

Storage Temperature 

-65°C to +150 °C 


Specifications 


SO 


ELECTRICAL CHARACTERISTICS 


+ V = + 15 V± 10 %, - V = - 15 V ± 10 %, Vi = Vr£p = 5 V± 5 % 
Case Temperature: -55°Cto +125°C 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNITS 

TEST CONDITION 

•CCPD • + 

Supply Current +V (Power Down) 

-475 

+ 10 

475 

/2A 

STROBE =H 

ICCPD ( “ 

Supply Current -V (Power Down) 

-475 

+ 10 

475 


STROBE = H 

•ccop ( ^'^^ 

Supply Current +V (Operating) 


1 1 

16 

mA 

No Load (0-100 kBps) 

•ccop ( 

Supply Current -V (Operating) 


- 10 

- 16 

mA 

No Load (0-100 kBps) 

ICCOP (Vi> 

Supply Current Vi (Operating) 


600 

975 

HA 

No Load (0-100 kBps) 

'cCOP (Vrppj 

Supply Current Vref (Operating) 

-1.0 

-0.4 

-0.1 5 

mA 

No Losd (0-100 kBps) 

V|H ■■ ■ ' 

Logic "I” Input Voltage 

2.0 



V 


VlL 

Logic "0" Input Voltage 



0.6 

V 


^'OH 

Output Voltage High 

Vref 

Vref 

Vref 


No Load (0-100 kBps) 


(Output to ground) 

( - 250 mV) 


1 +250mV) 



VOL 

Output Voltage Low 

-Vref 

-Vref 

-Vref 


No Load (0-100 kBps) 


(Output to ground) 

( -250mV) 


( +250mV) 



Vnull 

Output Voltage Null 

-250 

0 

+ 250 

mV 

No Load (0-100 kBps) 

l|L 

Input Current (Input Low) 


- 1 

-20 

HA 


'iH 

Input Current (Input High) 


1 

10 



'OHSC 

Output Short Circuit Current 

-80 

- 100 


mA 

Short to GND 


(Output High) 






'OLSC 

Output Short Circuit Current 

80 

100 


mA 

Short to GND 


(Output Low) 






C|N 

Input Capacitance 



15 

pF 


'SC(+V) 

Supply Current +V (Short Circuit) 



1 50 

mA 

Short to GND 

'sc ( -V) 

Supply Current - V (Short Circuit) 



- 1 50 

mA 

Short to GND 


O 

3 

T3 

C 

o 

o 

.£ 

(D 

CO 

(0 


CO 

X 


NOTES: 

© 


Heat sink maybe required for 100KBPS @ +125°C and outout short circuit @ + 125°C. 
Thermal Characteristics. -Case) ^^(Dissipation). 


Where: j 


(Junction Max) 


= + ITS^C 


© 




Full Load for ARINC 429: 
Diagram). 


® (Junction — Case) =19-6°C/W 
® (Junction — Ambient) - 86.5°C/W 

R(_ =40012 and Cl = 3O,000pF in parallel between Aqjjj and BQyj. (See Block 


Output Overvoltage Protection: The fuses used for output overvoltage protection may be blown by a fault at 

each output of greater than ± 6.5V relative to GND. 


POWER SPECIFICATIONS NOMINAL POWER @2 5 °C, + V = 1 5 V, - V = - 1 5 V, V ^ = Vref = 5 V 


DATA RATE 
(KBPS) 

LOAD 

■ 

-V 

Vl 

CHIP 

POWER 

POWER 
DISSIPATION 
IN LOAD 

0-100 

12.5-14 

100 

No Load 

Full Load* 
Full Load* 

1 1 m A 

24 mA 

46 mA 

- 10 mA 

- 24 mA 

-46 mA 

600 /UA 

600 /JA 

600 /i A 

3 25 mW 
660 mW 

1 watt 

0 

60 mW 

325 mW 


*See Note (2) above. 


®IC MASTER 1984 


4645 


CUSTOM/SEMICUSTOM 
























CUSTOM/SEMICUSTOM 


03 
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Typical Application 

PIN NUMBERS INDICATED BY ( ) 







- isT'^izT"® T 

+ 15V 




1 (16)1(11 1 





114) 

(3) 

Vi Vref 

CLOCK 

SNYC 

Ca 

Cb ‘V 

AOUT 

(6) 




(4) 


HS-3182 

ARINC 

DRIVER 

CIRCUIT 

Bout 

(111 

HS-3282 

CMOS 

ARINC 

CIRCUIT 

429DO 

L2L_ 

DATA (A) 

DATA (B) STROBE 




32 (131^ 

1 6 PIN DIP 




1 


GND 

-V 






f (21 

J^8) 

(7) 






O 


6 



The rise and fall time of the outputs are set to ARINC 
specified values by Ca and Cb- Typical Ca = Cb = 
75pF for high speed and 500pF for low speed opera- 
tion. The output HI and low levels are set to ARINC 
specifications by Vrbf. 


FROM SYSTEM OR 
GROUNDED IF NOT USED 


-15V PIN NO. 10. 16 =NC 


Driver Waveforms 

DATA<A)OV...i ..i J L 


O 

3 

■D 

C 

o 

o 

E 

CD 

CO 

(0 


00 

I 



When the Data (A) input is in the Logic One state and 
the Data (B) input is in the Logic Zero state, A Out is 
equal to Vref and B Out is equal to -Vref -his 
constitutes the Output High state. Data (A) and Data 
IB) both in the Logic Zero state causes both A Out 
and B Out to be equal to OV which designates the 
output Null state. Data (A) in the Logic Zero state 
and Data (B) in the Logic One state cause A Out to be 
equal to -Vref and B Out to be equal to Vref 
which is the Output Low state. Both A Out and B 
Outputs are high impedance when the transmitter is 
disabled via the power strobe input. 


Burn-in Schematic 




■ 







51 

■ 


■1 

H 

■ 

■ 

■ 

■ 

■ 


■ 

■ 

B 

If 

■ 

■ 

■ 

m 




■ 


1^— 





■1 



_R 


H- 0 


A 

GND 


R =400n , % watt. 

Cl =0.03/jF 

C2 =C3 = 500 pF, NPO. 

+ V= -f- 15V ±10%. 

-V=-15V±10%. 

Vt = +5V±10%. 

A 0.01 F decoupling capicitor is required on each of the 
three supply lines (-rV, V, and V-j) at every 3rd Burn-in 
socket. 


Ambient Temp. Max = +125°C 
Package = 16 Lead Brazed Dip 
Pulse Conditions = 

A & B = 6.25KHZ. 25% on & 75% off duty cycle. 
B is delayed one-half cycle and in sync with A. 
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HARRIS SEMICONDUCTOR PRODUCT FLOW 
M IL-STD-883. METHOD 5004 CLASS B 

100% SCREENING PROCEDURE 



SCREEN 

MIL-STD-883 METHOD/COND. 

© 

Internal Visual. 

2010 Cond. B. 

(D 

Stabilization Bake 

1008 Cond. C (24 hrs. minimum) 


Temperature Cycling 

1010 Cond. C 

w 

Constant Acceleration 

2001 Cond. E; Y1 plane 

w 

Seal: @ Fine 
® Gross 

1014 Cond. A or B 

1014 Cond. C2 


Initial Electrical 

Harris Specifications 


Burn-In Test 

1015, 160 hrs. @ 125oC (or equiv- 
alent) (Burn-In circuits enclosed) 


Final Electrical 

100% go-no-go 

Tested at Worst Case Operating 
Conditions 


External Visual 

2009 Sample Inspection 


Note: 

Traceability; All devices are assigned date code identification that provides traceability 
back to the inspection lot. 

Branding; All devices are branded with the part number and EIA date code. 

Aged Products: Product that has been held for more than 24 months will be reinspected 
prior to shipment to group A inspection requirements. 


Additional 

Requirements; 


UNITED STATES 


Sample Group A electrical tests are performed on a lot acceptance basis. 


EUROPEAN 


EASTERN REGION 

2600 Virginia Avenue 
Suite 800 

Washington, DC 20037 
(202) 342-3900 
TWX: 710-822-9301 

Five Old Concord Road 
Burlington, M A 01803 
(617) 273-1020 
TWX: 710-332-1074 

1 06 Seventh Street 
Garden City, NY 11530 
(516) 747-6776 


WESTERN REGION 

1503 South Coast Drive 
Suite 320 

Costa Mesa, CA 92626 
(714) 957-6557 
TWX: 910-595-1533 

625 Ellis, Suite 300 
Mt. View, CA 94043 
(415) 964-6443 
TWX: 910-379-6431 


MIDWEST REGION 

2850 Metro Dr., Suite 703 
Minneapolis, MN 55420 
(612) 854-3224 
TWX: 910-576-3418 


HOME OFFICE 

P.O. Box 883 
Melbourne, FL 32901 
(305) 724-7045 
TWX: 510-959-6259 


Harris Systems Ltd. 

Semiconductor Programs Division 

P.O. Box 27 

145 Farnham Road 

Slough SL1 4XD 

United Kingdom 

Tel: 34666 

TWX; 848174 



P 

O 

3 

■o 

c 

o 

o 

E 

(D 

CO 

(0 

’d 

v_ 

CO 

X 


CUSTOM INTEGRATED CIRCUITS DIVISION 
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Description 

The Harris HS-3282 is a high performance CMOS 
bus interface circuit that is intended to meet the re- 
quirements of ARINC Specification 429, and simiiar 
encoded, time multiplexed serial data protocols. 
The ARINC 429 bus interface circuit consists of two 
(2) receivers and a transmitter operating indepen- 
dently as shown in Figure 1. The two receivers oper- 
ate at a frequency that is ten (10) times the receiver 
data rate, which can be the same or different from 
the transmitter data rate. Although the two receiv- 
ers operate at the same frequency, they are func- 
tionally independent and each receives serial data 
asynchronously. The transmitter section of the 
ARINC bus interface circuit consists mainly of a 
First-In First-Out (FIFO) memory and timing circuit. 
The FIFO memory is used to hold eight (8) ARINC 
data Words for transmission serially. The timing cir- 
cuit is used to correctly separate each ARINC word 
as required by ARINC Specification 429. 

Even though ARINC Specification 429 specifies a 
32-blt word, including parity, the HS-3282 can be pro- 
grammed to also operate with a word length of 25 
bits. The incoming receiver data word parity is 
checked, and a parity status is stored in the receiver 
latch and is outputted on Pin BD08 during the 1st 
word. [A logic “0” indicates that an odd number of 
logic “1 ”s were received and stored; a logic “1” indi- 
cates that an even number of logic “1 ”s were receiv- 
ed and stored]. In the transmitter the parity gener- 
ator will generate either odd or even parity depend- 
ing upon the status of PARCK control signal. A logic 
“0” on BD12 will cause odd parity to be generated 
and inputted to the output data stream. Conversely, 
a logic “1” on BD12 will result in the generation of 
even parity that will be inputted to the output data 
stream. 

More versatility is provided in both the transmitter 
and receiver by the addition of an external TTL clock 
input allowing the bus interface circuit to operate at 
data rates from 0 to 0.1 megabits. The TTL external 
clock must be ten (10) times the data rate to insure 
no data ambiguity. 

The ARINC bus interface circuit is fully guaranteed 
to support the data rates of ARINC specification 429 
over both the voltage ( ± 5%) and full military tem- 
perature .'■ange. It interfaces with TTL, CMOS or 
NMOS support circuitry, and uses the standard 
5-volt Vcc supply. 

Copyright © Harris Corporation 1982 


HS-3282 

CMOS ARINC 
Bus Interface Circuit 


Features 


ARINC SPECIFICATION 429 COMPATIBLE 
DATA RATES OF 100 KILOBITS OR 12.5 KILOBITS 
SEPARATE RECEIVER AND TRANSMITTER SECTION 
DUAL AND INDEPENDENT RECEIVERS, CONNECTING 
DIRECTLY TO ARINC BUS 

SERIAL TO PARALLEL RECEIVER DATA CONVERSION 

PARALLEL TO SERIAL TRANSMITTER DATA CONVERSION 

WORD LENGTHS OF 25 OR 32 BITS 

PARITY STATUS OF RECEIVED DATA 

GENERATE PARITY OF TRANSMITTER DATA 

AUTOMATIC WORD GAP TIMER 

SINGLE 5^0LT SUPPLY 

LOW POWER DISSIPATION 

FULL MILITARY TEMPERATURE RANGE 


Pinout 


TOP VIEW 


429DI1(A)|j2 

429DI1(B)n3 


429DI2(A>n4 

429DI2(B)n5 


bdIiO 15 



SBUTX CLK 


37 riTTL CLK 


34[]cWSTR 
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Specifications HS’3282 


ABSOLUTE MAXIMUM RATINGS 

Voltage at any Pin (Except 2, 3, 4, & 5) 
Voltage at Pins 2, 3, 4, & 5 
Maximum Vcc 

Operating Temperature Range 
Storage Temperature 


S 


-0.3V to Vcc +0.3V 

-29V to +29V 
7.0V 

-55“Cto +125‘’C 
- 65“C to + 150°C 


CAUTION: To prevent permanent damage to this device, care should be exercised to insure 
that the absolute maximum ratings for supply voltages, temperature and voltage 
or current at any pin is not exceeded during both static and dynamic operation. 


ELECTRICAL CHARACTERISTICS 

Vcc == 5V ± 5% TA = Operating Temperature Range 


SYMBOL 

PARAMETER 

MIN 

TYP 

MAX 

UNITS 

TEST 

CONDITIONS 


ARINC INPUTS 






V|H 

Logic “1” Input Voltage 

6.7 

10 

13 

V 

Pin 2-3, 4-5 

VlL 

Logic “0” Input Voltage 

-6.7 

-10 

-13 

V 

Pin 2-3, 4-5 

V|N 

Null Input Voltage 

-2.5 

0 

-1-2.5 

V 


VCH 

Common Mode V 



±5 

V 


hH 

Input Leakage 

75 

135 

200 

fiA 

V|N = VCC 

l|L 

Input Leakage 

-200 

-325 

-450 

/iA 

V|N = 0 

Rj 

Differential Input Impedance 

b 



Ku 


Rh 

Input Impedance to Vcc 

12 



KQ 


Rg 

Input Impedance to GND 

12 



KQ 


C| 

Differential Input Capacitance* 



20 

PF 


Ch 

Input Capacitance to Vcc * 



20 

PF 


Cg I 

Input Capacitance to GND* 



20 

PF 



BI-DIR. INPUTS 






V|H 

Logic “1” Input Voltage 

2.1 



V 


VlL 

Logic “0” Input Voltage 



0.7 

V 


l| 

Input Leakage 

-1.5 


-1.5 

fiA 

0<V|N<VCC 


ALL OTHER INPUTS 






V|H 

Logic “1” Input Voltage 

3.5 



V 


V|L 

Logic “0” input Voltage 



0.7 

V 


l|H 

Input Leakage (Except Pin 36) 



10 

fiA 

V|N = VCC 


Input Leakage (Pin 36) 



50 

jjA 

V|N = Vcc 

l|L 

Input Leakage 



-10 

uA 

V|N = 0 

C| 

Input Capacitance* 



15 

PF 



OUTPUTS 







(Including Bi-directional Outputs) 






Vqh 

Logic “1” Output 

2.7 



V 

lOH = - 1 -SfriA 

Vql 

Logic “0” Output 



0.4 

V 

Iq 1_ = 1.8mA 

Co 

Output Capacitance* 



15 

pF 


•CC1 

Supply Current Stand-by 



20.0 

mA 

Vcc = 5-5> 







V|N = 0 

ICC2 

Supply Current Operation 



20.0 

mA 



'Guaranteed but not tested. 
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Specifications HS-3282 


SQ 


ELECTRICAL CHARACTERISTICS (Continued) 


SYMBOL 

parameter 





UNITS 

TEST 

CONDITIONS 

imiiLiiiiM 

MAX 

MIN 

MAX 

FC’ 

Clock Frequency 


1 


1 

KT!ni 

*50% 







mi 

Duty Cycle 

Fd 

Data Rate 


100 


12.5 



TlHC 

TTL Clock Rise Time 


10 


10 



ThLC 

TTL Clock Fall Time 


10 


10 



TmR 

Master Reset Pulse Width 

200 


200 


ns 



RECEIVER TIMING 







Td/R* 

Receiver Device Ready Time 








From 32nd Data Bit 


16 


128 

us 


TD/REN 

Device Ready to Enable Time 

0 


0 


ns 


Ten 

Data Enable Pulse Width 

200 


200 


ns 


Tenen 

Data Enable to Data Enable Time 

50 


50 


ns 


TeND/R 

Data Enable to Device Ready 








Reset Time 


200 


200 

ns 


Ten DATA 

Output Data Valid to Enable Time 


200 


200 

ns 


TeNSEL 

Data Enable to Data Select Time 

20 


20 


ns 


TsELEN 

Data Select to Data Enable Time 

20 


20 


ns 


TdATAEN 

Output Data Disable Time 


30 


30 

ns 



CONTROL WORD TIMING 







TcWSTR 

Control Word Register Strobe 








Pulse Width 

130 


130 


ns 


TcWSET 

Control Word Setup Time 

130 


130 


ns 


TcWHLD 

Control Word Hold Time 

0 


0 


ns 



TRANSMITTER FIFO 








WRITE TIMING 







TpL 

Parallel Load Pulse Width 

200 


200 


ns 


TpL12 

Parallel Load 1 to Parallel 








Load 2 Delay 

0 


0 


ns 


TtX/R 

Transmitter Ready Delay Time 


840 


840 

ns 


TdWSET 

Data Word Setup Time 

110 


110 


ns 


TdWHLD 

Data Word Hold Time 

0 


0 


ns 



TRANSMITTER OUTPUT TIMING 







Ten DAT 

Enable Transmit to Output Data 








Valid Time 


25 


200 

flS 


Tbit 

Output Data BIT Time 

4.95 

5.05 

39.6 

40.4 

ns 


TnUL 

Output Data Nul Time 

4.95 

5.05 

39.6 

40.4 

/ts 


TdTX/R 

Data Transmission Word to 








TX/R Set Time 


50 


50 

ns 


TeNTX/R 

Enable Transmit Turn Off Time 

0 


0 


ns 


Tqap 

Data Word Gap Time 

39.6 

40.4 

316.8 

323.2 

ns 



REPEATER OPERATION TIMING 







TeNPL 

Data Enable to Parallel 








Load Delay Time 

0 


0 


ns 


TpLEN 

Data Enable Hold For Parallel 








Load Time 

0 


0 


ns 


Ttx/ReN 

Enable Transmit Delay Time 

0 


0 


ns 



1. 60-40 Duty Cycle Acceptable 2. Same Delay For 25 bit Word Format 
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Pin Assignments 


SYMBOL I SECTION 



s 


DESCRIPTION 


R@C0iv0r/ 

Transmitter Supply pin. 5 volts ±5%. 

Receiver ARINC 429 data input to Receiver 
1 . 

Receiver ARING 429 data input to Receiver 
1 . 

Receiver ARINC 429 data input to Receiver 

2 . 

Receiver ARINC 429 data input to Receiver 
2. 

Receiver Device ready flag output from Re- 
ceiver 1 indicating a valid data 
word is ready to be fetched. 

Receiver Device ready flag output from Re- 
ceiver 2 indicating a valid data 
word is ready to bd fetched. 

Receiver Bus Data Selector • input signal 
to select one of two 16-bit words 
from either Receiver 1 or 2. 

Receiver Input signal to enable data from 
Receiver 1 onto the data bus. 

Receiver Input signal to enable data from 
Receiver 2 onto the data bus. 

Receiver/ Bi-directional data bus for fetch- 
Transmitter ing data from either of the Re- 
ceivers, or for loading data into 
the Transmitter memory or con- 
trol word register. See Control 
Word Table for description of 
Control Word bits. 

Receiver/ See pin 11. 



SYMBOL 

SECTION 

DESCRIPTION 

13 

BD13 

Receiver/ 

Transmitter 

See pin 11. 

i 

BD12 

Receiver/ 

Transmitter 

See pin 11. 

15 

BD11 

Receiver/ 

Transmitter 

See pin 11. 

16 

BD10 

Receiver/ 

Transmitter 

See pin 11. 

17 

BD09 

Receiver/ 

Transmitter 

See pin 11. 

18 

BD08 

Receiver/ 

Transmitter 

See pin 11. 

19 

BD07 

Receiver/ 

Transmitter 

See pin 11. 

20 

BD06 

Receiver/ 

Transmitter 

See pin 11. 

21 

GND 

Receiver/ 

Transmitter 

Circuit ground. 

22 

BD05 

Receiver/ 

Transmitter 

See pin 11. 

23 

BD04 

Receiver/ 

Transmitter 

See pin 11. Control Word func- 
tion not applicable. 

24 

BD03 

Receiver/ 

Transmitter 

See pin 11. Control Word func- 
tion not applicable. 

26 

BD02 

Receiver/ 

Transmitter 

See pin 11. Control Word func- 
tion not applicable. 

26 

Rnni 

Rpnpivpr/ 




Transrpitter 

tion not applicable. 

27 

BDOO 

Receiver/ 

Transmitter 

See pin 11. Control Word func- 
tion not applicable. 

28 

PL1 

Transmitter 

Parallel load input signal loading 
the first 16-Bit word into the 
Transmitter memory. 


DESCRIPTION 


Transmitter Parallel load input signal loading 
the second 16-Bit word into the 
Transmitter memory and initiates 
data transfer into the memory 
stack. 

Transmitter Transmitter flag output to indi- 
cate the memory is empty. 

Transmitter Data output from Transmitter. 

Transmitter Data output from Transmitter. 

Transmitter Transmitter Enable Input signal 

from FIFO memory. 

Receiver/ Control word input strobe signal 

Transmitter to latch the control word from the 
data bus into the control word 
register. 

Receiver/ This pin should be left open. 

Transmitter 


SYMBOL SECTION 


36 NC 


37 TTLCLK 


DESCRIPTION 


38 TXCLK 



© 1C MASTER 1984 


4651 



























imonniinniiiiao cuipu 


Operational Description 


The HS-3282 is designed to support ARINC 
Specification 429 and other seriai data protocols 
that use a similar format by collecting the receiving, 
transmitting, synchronizing, timing and parity func- 
tions on a single, low power LSI circuit. It goes be- 
yond the ARINC requirements of providing for either 
odd or even parity, and giving the user a choice of 
either 25 or 32 bit word lengths. The receiver and 
transmitter sections operate independently of each 
other. The serial-to-parallel conversion required of 
the receiver and the parallel-to-serial conversion re- 
quirements of the transmitter have been incorpor- 
ated into the bus interface circuit. 


33 


Provisions have been made through the addition of 
an external TTL clock input to provide data rate flexi- 
bility. This requires an external TTL clock that is 10 
times the data rate. 

To obtain the flexibility discussed above, a number 
of external control signals are required. To reduce 
the pin count requirements, an internal control word 
register is used. The control word is latched from 
the data bus int o the register by the Control Word 
Strobe (CWSTR) signal going to a logic “0”. Eleven 
(11) control functions are used, and along with the 
bus data (BD) line are listed below: 



CONTROL WORD 


PIN 

NAME 

SYMBOL 

FUNCTION 

BD05 

SLFTST 

Connects the self test signal from the 
transmitter directly to the receiver shift reg- 
isters, bypassing the input receivers. Re- 
ceiver 1 receives Data true and Receiver 2 re- 
ceives Data not. Note that the transmitter 
output remains active. (Logic “0” on SLFTST 
Enables Self Test). 

BDOe 

SDENB1 

Signal to activate the Source Destination 
(SD) Decoder for Receiver 1. (Logic “1” acti- 
vates SD Decoder). 

BD07 

X1 

If SDENB1 = “1” then this bit is compared 
with ARINC Data Bit #9. If Y1 also matches 
(see Y1), the word will be accepted by the Re- 
ceiver 1. If SDENB1 = “0” this bit becomes a 
don’t care. 

BD08 

Y1 

If SDENB1 = “1” then this bit is compared 
with ARINC Data Bit #10. If XI also matches 
(see XI), the word will be accepted by the Re- 
ceiver 1. If SDENB1 = “0” this bit becomes a 
don’t care. 

BD09 

SDENB2 

Signal to activate the Source Destination 
(SD) Decoder for Receiver 2. (Logic “1” acti- 
vates SD Decoder). 

BD10' 

X2 

If SDENB2 = “1” then this bit is compared 
with ARINC Data Bit #9. If Y2 also matches 
(see Y2), the word will be accepted by the Re- 
ceiver 2. lfSDENB2 = “0” this bit becomes a 
don’t care. 

BD11 

Y2 

If SDENB2 = “1” then this bit is compared 
with ARINC Data Bit #10. If X2 also matches 
(see X2), the word will be accepted by the Re- 
ceiver 2. If SDENB2 = “0” this bit becomes a 
don’t care. 

BD12 

PARCK 

Signal used to invert the transmitter parity 
bit for test of parity circuits. Logic “0” sei- 
ects normal odd parity. Logic “1” selects 
even parity. 

BD13 

TXSEL 

Selects high or low Transmitter data rate. If 
TXSEL = “0” then transmitter data rate is 
equal to the clock rate divided by ten (10). If 
TXSEL = “1” then transmitter data rate is 
equal to the clock rate divided by eighty (80). 

BD14 

' 

RCVSEL 

Selects high or low Receiver data rate. If 
RCVSEL = “0” then the received date rate 
should be equal to the clock rate divided by 
ten (10). If RCVSEL = “1” then the received 
data rate should be equal to the clock rate di- 
vided by eighty (80). 

BD15 

WLSEL 

Selects word length. If WLSEL = “0” a 32-bit 
word format will be selected. If WLSEL = 
“1” a 25-bit word format will be selected. 
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Operational Description (Continued) 


ARINC 429 DATA FORMAT as input to the Receiver 
and output from the Transmitter is as follows: 


TABLE 1 ■ ARINC 429 DATA FORMAT 


ARINC B|T # 

FUNCTIONS 

1-8 

Label 

9-10 

SDI or Data 

'11 

LSB 

12-27 

Data 

28 , 

MSB 

29 

Sign 

30, 31 

SSM 

32 

Parity 


This format is shuffled when seen on the sixteen bi- 
directional input/outputs. The format shown below is 
used from the receivers and input to the transmitter: 


TABLE 2 - WORD 1 FORMAT 


BIDIRECTIONAL 

BIT# 

FUNCTION 

ARINC 

BIT# 

15, 14 


•40 40 

lO, 

13 

LSB 

11 

12, 11 

SDI or Data 

10,9 

10,9 

SSM Status 

31,30 

8 

Parity 

32 

7-00 

Label 

1 -8 


TABLE 3 - WORD 2 FORMAT 


BIDIRECTIONAL 

BIT# 

FUNCTION 

ARINC 

BIT# 

15 

Sign 

29 

14 

MSB 

28 

13-00 

Data 

27-14 


If the receiver input data word string is broken 
before the entire data word is received, the receiver 
will reset and ignore the partially received data 
word. 

If the transmitter is used to transmit consecutive 
data words, each word will be separated by a four (4) 
bit “null” state (both positive and negative outputs 
will maintain a zero (0) volt level). 


RECEIVER OPERATION 

Since the two receivers are functionally identical, 
only one will be discussed in detail, and the block 
diagram will be used for reference in this discus- 
sion. The receiver consists of the following cir- 
cuits: 


• The Line Receiver functions as a voltage level 
translator. It transforms the 10 voii differential 
line voltage, ARINC 429 format, into 5 volt inter- 
nal logic level. 


• The output of the Line Receiver is one Of two in- 
puts to the Self-Test Data Selector (SEP. The 
other input to the Data Selector is the Self-Test 
Signal from the Transmitter section. 

• The incoming data, either Self-Test or ARINC 
429, is double sampled by the Word Gap Timer 


3 


to generate a Data Clock. The Receiver sample 
frequency (RCVCLK), 1 MHz, or 125 KHz, is gen- 
erated by the Receiver/Transmitter Timing Cir- 
cuit. This sampling frequency is ten times the 
Data Rate to ensure no data ambiguity. 

• The derived data clock then shifts the data down 
a 32-blt long Data Shift Register (Data S/R1), The 
Data Word Length is selectable for either 25-Blts 
or 32-Bits long by the Control Signal (WLSEL). 
As soon as the data word is completely receiv- 
ed, an internal signal (WDCNT1) is generated by 
the Word Gap Timer Circuit. 


• The Source/Destination (S/D) Decoder com- 
pares the user set code (X and Y) with Bits 9 and 
10 of the Data Word. If the two codes are match- 
ed, a positive signal is generated to enable the 
WDCNT1 signal to latch in the received data. 
Otherwise, the data word is Ignored and no lat- 
ching action takes place. The S/D Decoder can 
be Enabled and Disabled by the control signal 
S/D ENB. If the data word is latched, an indicator 
flag (D/R1)is set. This indicates a valid data word 
is ready to be fetched by the user. 

• The parity of the incoming word is checked and 
the status (i.e., logic “0” for odd parity and logic 
“1” for even parity) stored in the receiver latch 
and outputted on BD08 during the Word No. 1. 

• Assuming the user desires to access the data, 
he first sets the Data Select Line ( SEL) to a Logic 
“0” level and pulses the Enable (ENI)line. This 
action causes the Data Selector (SEL1) to select 
the first-data word, which contains the label 
field and Enable it onto the Data Bus. To obtain 
the second data word, the user sets the SELJine 
to a Logic “1” level and pulse the Enable (EN1) 
line again. The Enable pulse duration is match- 
ed to the user circuit requirement needed to 
latch in the Data Word from the Data Bus. The 
second Enable puls e Is also used to reset the 
Device Ready (D/R1) flip-flop. This completes a 
receiving cycle. 

TRANSMITTER OPERATION 

The Transmitter section consists of an 8-word deep 

by 31-Bit long FIFO Memory, Parity Generator, Trans- 
mitter Word Gap Timing Circuit and Driver Circuit. 

• The FIFO Memory is organized in such a way 
that data loaded in the input register is automat- 
ically transferred to the output register for Serial 
Data Transmissfon. This eliminates a large 
amount of data managing time since the data 
need not be clocked from the input register to 
the output register. The FIFO input register is 
made up of two sets of 16 D-type flip-flops, 
which are clock ed b y the two parallel load 
signals (PL1 and PL2). The data from the Data 
Bus is clocked into the D-type flip-flop on the 
positive going edge of the PL signals. If the FIFO 
memory is initially empty, or the stack is not full, 
the data will be automatically transferred down 
the Memory Stack and into the output register or 
to the last empty FIFO storage register. If the 
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Operational Description (Continued) 
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Transmitter Enable signal (ENTX) is not active, a 
Logic “0”, the data remains at the output regis- 
ter. The FIFO Memory has storage locations to 
tiold eight 31 -Bit words. If the m^ory is full and 
new data is again strobed with PL, the old data 
at the input register is written over by the new 
data. Data will remain in the Memory until ENTX 
goes to a Logic “1”. This activates the FIFO 
Clock and data is shifted out serially to the 
Transmitter Driver. 

• The Output Register of the FIFO is designed 
such that it can shift out a word of 25-Bits long or 
32-Bits long. This word length is again con- 
trolled by the WLSEL bit. The TX Word Gap Timer 
Circuit also automatically inserts a gap equiva- 
lent to 4-Bit Times between e^ich word. This 
gives a minimum requirement of 29-Bit time or 
36-Bit time for each word transmission. Assum- 
ing the signal, ENTX, remains at a Logic "1”, a 
transfer to stack signal is generated to transfer 
the data down the Memory Stack one position. 
This action is continued until the last word is 
shifted out of the FIFO memory. At this time a 
Transmitter Ready (TX/R) flag is generated to 
signal the user that the Transmitter is ready to 
receive eight more data words. 

• A Bit Counter is used to detect the last Bit 
shifted out of the FIFO memory and replaces it 
with the Parity Bit generated by the Parity Gener- 
ator. The Parity Generator has a control signal. 
Parity Check (PARCK), which establishes 
whether odd or even parity is Inserted into the 
output data word. PARCK set to a logic “0” will 
result in odd parity and when set to a logic “1” 
will result in even parity. 

SAMPLE INTERFACE TECHNIQUE 

From Figure 1 , one can see that the Data Bus is time 

shared between the Receiver and the Transmitter. 

Therefore, bus controlling must be synchronously 

shared between the Receiver and the Transmitter. 


Figure 2 shows the typical interface timing control 
of the ARINC Chip for Receiving function and for 
Transmitting function. Timing sequence for loading 
the Transmitter FIFO Memory is shown in Timingln- 
terval A. A Transmitter Ready (TX/R) Flag signals the 
user that the Transmitter Memory is empty. The user 
then Enables the Transmitter Data, a 16-Bit word, on 
the Data Bus and strobes the Transmitter with a 
Parallel Load (PL1) Signal. The second part of the 
32-Bit word is similarly loaded into the Transmitter 
with PL2, which also initiates data transfer to stack. 
This is continuous until the Memory is full, which is 
eight 31-Bit words. The user must keep track of the 
number of words loaded into the Memory to ensure 
no data is written over by other data. During the time 
the user is loading the Transmitter, he does not have 
to service the Receiv er, ev en if the Receiver flags the 
user with the signal D/R1 that a valid received word 
is ready to be fetched. This is shown by the Timing 
Interval B. If the user decides to obtain the received 
data before the Transmitter is completely loaded, he 
sets the two parallel load signals (PL1 and PL2 ) at a 
Logic “1 ” state, and strobe EN1 while the signal SEL 
is at a Logic “0” state. After the negative edge of 
EN1, the first 16-Bit segment of the received word 
becomes valid on the Data Bus. At the positive edge 
of EN1, the user should toggle the signal SEL to 
ready the Receiver fo r the second 16-Bit word. Strob- 
ing the Receiver with EN1, the second time, enables 
the second 16-B it word and resets the Receiver 
Ready Flag D/R1 . The user should now reset the 
signal SEL to a Logic “0” state to ready the Receiver 
for another Read Cycle. During the time period that 
the user is fetching the received words, he can lo^ 
the transmitter. This is done by interlacing the PL 
signals with the EN signals as shown in the Timing 
Interval B. Servicing the Receiver 2 is similar and is 
illustrated by Timing Interval C. Timing Interval D 
shows the rest of the Transmitter loading sequence 
and the beginning of the transmission by switching 
the signal TX Enable to a Logic “1” state. Timing In- 
terval E is the time It takes to transmit all data from 
the FIFO Memory, either 288 Bit times or 232 Bit 
times. 


MC 
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Operational Description (Continued) 
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FIGURE 2. TYPICAL INTERFACE TIMING SEQUENCE 
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FIGURE 3 RECEIVER TIMING 







FIGURE 4 CONTROL WORD TIMING 
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Packaging 

40-PIN CER-DIP 
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Ordering Information 


HS 1- 3;282 -8 

HARRIS—^ 1- 

CUSTOM 

INTERGRATED DEVICE 
CIRCUITS NUMBER 

DIVISION 

PACKAGE CODE-* 

1; Ceramic 


Test Product Flow 


1. All dimensions in inches; millimeters are shown in parentheses. 

2. All dimensions ±.010 (± 0.25mm) unless otherwise shown. 


HARRIS SEMICONDUCTOR PRODUCT FLOW 
MIL-STD-883, METHOD 5004 CLASS B 
100% SCREENING PROCEDURE 


—TEMPERATURE: 
8: Mil. Std. 883B 
5; OoC to +70OC 


SCREEN 

MIL-STD-883 METHOD/COND. 

internal Visual 

2010 Cond. B. 

Stabilization Bake 

1008 Cond. C (24 hrs. minimum) 

Temperature Cycling 

1010 Cond. C 

Constant Acceleration 

2001 Cond. E; Y1 plane 

Seal; A Fine 

B Gross 

1014 Cond. A or B 

1014 Cond. C2 

Initial Electrical 

Harris Specifications 

Burn-In Test 

1015, 160 hrs. @ 1250C (or equiv- 
alent) (Burn-In circuits enclosed) 

Final Electrical 

1 00% go-no-go 

Tested at Worst Case Operating 
Conditions 

External Visual 

2009 Sample Inspection 


Notes: Traceability 
Srandirtg. 


Sales Offices 

UNITED STATES 

EASTERN REGION 

2600 Virginia Avenue 
Suite 800 

Washington, DC 20037 
(202) 342-3900 
TWX; 710-822-9301 

Five Old Concord Road 
Burlington, M A 01803 
(617) 273-1020 
TWX; 710-332-1074 

1 06 Seventh Street 
Garden City, NY 11530 
(516) 747-6776 


All devices are branded with the part number and EIA date code. 


WESTERN REGION 

1503 South Coast Drive 
Suite 320 

Costa Mesa, CA 92626 
(714) 957-6557 
TWX: 910-595-1533 

625 Ellis, Suite 300 
Mt. View, CA 94043 
(415) 964-6443 
TWX; 910-379-6431 


MIDWEST REGION 

2850 Metro Dr., Suite 703 
Minneapolis MN 55420 
(612)8M-3224 ” 

TWX: 910-576-3418 

HOME OFFICE 

P.O. Box 883 
Melbourne, FL 32901 
(305) 724-7045 
TWX: 510-959-6259 


Aged Products: Product that has been held for more than 24 months will be reinspected 
prior to shipment to group A infection requirements. 

Additional 

Requirements; Sample Group A electrical tests ere performed on a lot acc ept a nce basis. 


EUROPEAN 

Harris Systems Ltd. 

Semiconductor Programs Division 

P.O. Box 27 

145 Farnham Road 

Slough SL1 4XD 

United Kingdom 

Tel: 34666 

TWX; 848174 
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HS-3819 




Preliminary 


Video Character Generator 


Features 

• OPERATION (DOT CLOCK) FROM 1.0 TO 27 MHz 

• DESIGNEDTOINTERFACE WITH INTEL 
8275 PROGRAMMABLE CRT CONTROLLER 

• DIRECTLY DECODES (FROM ON-CHIP ROM); 

• ASCII 96 CHARACTER SET 

• 32 PSEUDO-GRAPHIC CHARACTERS 

• 10 OVERLAY PATTERNS 

• EXPANDABLE CHARACTER TABLE 

• 9 X 12 DOT MATRIX WITH DESCENDER CAPABILITY 

• HANDLES VIDEO MODIFIERS; 

• BLANK 

• VIDEO SUPPRESS 

• REVERSE VIDEO 

• LIGHT ENABLE 


Pinout 


WR C 

1 

40 

B C 

2 

39 

AO C 

3 

38 

SI C 

4 

37 

S2 C 

5 

36 

S3 C 

6 

35 

LC3 C 

7 

34 

LC2 C 

8 

33 

LC1 C 

9 

32 

LCO C 

10 

31 

EXEN C 

11 

30 

ROMDIS C 

12 

29 

CCS c 

13 

28 

CCS C 

14 

27 

CC4 C 

15 

26 

CC3 C 

16 

25 

CC2 C 

17 

24 

CC1 c 

18 

23 

cco c 

19 

22 

GND C 

20 

21 


Description 


The HS-3819 is a CMOS/LSI Video Character Generator designed to 
help interface an Intel 8275 Programmable CRT Controller to a video 
monitor. The character generator must be supplied with a clock frequency 
of between 1 and 27 MHz which will be used as the dot clock. This signal 
is then divided by nine to form the character clock output needed by the 
CRT Controller. The HS-3819 then converts character data into a video 
output signal, through use of an internal (ROM) character table. Stored in 
this ROM are the standard 96 ASCI I characters, 32 pseudo-graphic charac- 
ters and 10 overlay patterns used to modify characters. Additional charac- 
ters, if needed, can Easily be decoded from an external memory field. 


LCO-3 - LINE COUNT 
CC04 - CHARACTER CODE 
RiMIDIS - ROM DISABLE 
LTEN- LIGHT ENABLE 
RVV- REVERSE VIDEO 
VSP - VIDEO SUPPRESS 
BLK - BLANK 
SI-3 - SPECIAL FUNCTION 
EXEN - EXPANSION ENABLE 
Eoi - EXPANSION INPUTS 
GRAPHE - GRAPHICS ENABLE 
WR - WRITE 
CS - CHIP SELECT 
AO - ADDRESS 0 
VI01-2 - VIDEO OUTPUTS 
RESET - RESET 
DOTCLK- DOT CLOCK 
CCLK - CHARACTER CLOCK 
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HS-3819 Block Diagram 


System Application 



FROM PROCESSOR 
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CRT CONTROLLER 


CHAR 


VIDEO LINE 

CHAR 

VIDEO modifiers COUNT 
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(EXTERNAL CHARS) 


VIDEO CHAR LINE CHAR 
CONTROL CLK COUNT CODE 


EXPANSION 

ENABLE 


EXPANSION 

INPUTS 


HARRIS CHARACTER GENERATOR 


VIDEO 

OUTPUT 
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HRTC 

VRTC 


VID1 

VID2 


TO VIDEO MONITOR 
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WESTERN REGION 

MIDWEST REGION 

Harris Systems Ltd. 

2600 Virginia Avenue 

1503 South Coast Drive 

2850 Metro Dr., Suite 703 
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Minneapolis, MN 55420 

P.O. Box 27 

Washington, DC 20037 
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HS-15530RH 

Radiation Resistant 
CMOS Manchester Encoder-Decoder 


Features 


SUPPORT OF MIL-STD-1553 

1.0 MEGABIT/SEC DATA RATE 

SYNC IDENTIFICATION AND LOCK-IN 

CLOCK RECOVERY 

MANCHESTER II ENCODE, DECODE 

SEPARATE ENCODE AND DECODE 

LOW OPERATING POWER: 50mW AT 5 VOLTS 

FULL MILITARY TEMPERATURE RANGE 

FUNCTIONAL TOTAL DOSE ... 1 x 104 RAD{Si) 

LATCH-UP FREE TO 5 x IOH RAD (Si)/sec 


Description 


The Harris HS-15530RH is a high performance, radia- 
tion resistant, CMOS device intended to service the 
requirements of MIL-STD-1553 and similar Manches- 
ter II encoded, time division multiplexed serial data 
protocals. This LSI chip is divided into two sections, 
an Encoder and a Decoder. These sections operate 
completely independent of each other, except for the 
Master Reset function. 

This circuit provides many of the requirements of 
MIL-STD-1553. The Encoder produces the sync 


Biock Diagrams 


ENCODER 


17^ BIPOLAR 
^ ONE OUT 

BIPOLAR 
ZERO OUT 



ENCODER ENCODER 
SHIFT ENABLE 
CLOCK 


Pinout 


ENCODER SHIFT CLOCK 


SERIAL DATA OUT L < 
DECODER CLOCK C 5 
BIPOLAR ZERO IN C 6 
BIPOLAR ONE IN C 7 
UNIPOLAR DATA IN C 8 
DECODER SHIFT CLOCK C 9 
COMMAND/DATA SYNC C 10 
DECODER RESET T 11 


24 J Vcc 

23 3 encoder clock 
22 3 SEND CLOCK IN 
21 3 SEND DATA 
20 3 SYNC SELECT 
19 3 ENCODER ENABLE 
18 3 SERIAL DATA IN 
17 3 BIPOLAR ONE OUT 
16 3 OUTPUT INHIBIT 
15 3 BIPOLAR ZERO OUT 
14 3 -r 6 0UT 
13 3 MASTER RESET 


pulse and the parity bit as well as the encoding of the 
data bits. The Decoder recognizes the sync pulse and 
identifies it as well as decoding the data bits and 
checking parity. 

This integrated circuit is fully guaranteed to support 
the 1MHz data rate of MIL- STD-1553 over both 
temperature and voltage w.hile residing in a radiation 
environment . It interfaces with CMOS, TTL or N 
channel support circuitry, and uses a standard 5 volt 
supply. 


DECODER 


UNIPOLAR 
DATA IN ; 
BIPOLAR . 

ONE IN' 
BIPOLAR ; 
ZERO IN 


TRANSITION 

FINDER 


1 SYNCHRONIZER I 


CHARACTER 

IDENTIFIER 


MASTER ^13 
RESET 


DECODER ^ 11 
RESET 


-take DATA 

- command/data 
SYNC 

, SERIAL 
data out 


9, DECODER 
SHIFT 
CLOCK 
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Specifications HS~15530HH 


ABSOLUTE MAXIMUM RATINGS 

Supply Voltage +7.0V 

Input or Output Voltage Applied GND -0.3V to Vqc + 0-3V 

Storage Temperature Range -650C to +150OC 

Operating Temperature Range — 55°C to +125*^C 



ELECTRICAL CHARACTERISTICS Vcc = 5 .OV iS% Ta = Operating Temperature Range 


SYMBOL 

PARAMETER 

MINIMUM 

TYPICAL 

MAXIMUM 

— 

UNITS 

TEST CONDITIONS 

VlH 

Logical "1" Input Voltage 

70% Vcc 



V 



VIL 

Logical ”0" Input Voltage 



20% VCC 

V 



V|HC 

Logical "1" Input Voltage (Clock) 

Vcc -0.5 



V 



VILC 

Logical "0" Input Voltage (Clock) 



GND +0.5 

V 



IlL 

Input Leakage 

-1.0 


+1.0 

JUA 

OV VIN < Vcc 

VOH 

Logical ”1" Output Voltage 

2.4 



V 

lOH = -3mA 

VOL 

Logical "0" Output Voltage 



0.4 

V 

j Q = 1 Pr 


ICCSB 

Supply Current Standby 


0.5 

2 

mA 

V|N = Vcc = 5.25 V 







Outputs Open 

iCCOP 

Supply Current Operating* 


8.0 

10.0 

mA 

Vcc = 5.2bV, 







f = 1MHz 


CIN 

Input Capacitance* 


5.0 

7.0 

PF 



CO 

Output Capacitance* 


8.0 

10.0 

PF 




’Guaranteed and sampled but not 100% tested. 




ENCODER TIMING VCC = 5.0V ±5% Ta = 

Operating Temperature Range 




fec 

Encoder Clock Frequency 



13 

MHz 

cl = 

50pF 

FESC 

Send Clock Frequency 



2.16 

MHz 



tecr 

Encoder Clock Rise Time 



8 

ns 



tecf 

Encoder Clock Fall Time 



8 

ns 



Fed 

Data Rate 



1.08 

MHz 



tmr 

Master Reset Pulse Width 

150 



ns 



tei 

Shift Clock Delay 



125 

ns 



TE2 

Serial Data Setup 

75 



ns 



TE3 

Serial Data Hold 

75 



ns 



TE4 

Enable Setup 

90 



ns 



TE5 

Enable Pulse Width 

80 



ns 



TE6 

Sync Setup 

55 



ns 



TE7 

Sync Pulse Width 

150 



ns 



TE8 

Send Data Delay 

-10 


50 

ns 



TE9 

Bipolar Output Delay 



130 

ns 



DECODER TIMING VCC 5.0V ±5% Ta = 

Operating Temperature Range 




fdc 

Decoder Clock Frequency 



13 

MHz 

Cl = 

50pF 

tdcr 

Decoder Clock Rise Time 



8 

ns 



tdcf 

Decoder Clock Fall Time 



8 

ns 



FDD 

Data Rate 



1.08 

MHz 



tdr 

Decoder Reset Pulse Width 

150 



ns 



tdrs 

Decoder Reset Setup Time 

75 



ns 



Tmr 

Master Reset Pulse Width 

150 



ns 



tdi 

Bipolar Data Pulse Width 

tdc +10 



ns 

(D 

TD2 

Sync Transition Span 


18TDC 


ns 


• uo 

Ohc Zsro Overlap 



Tdc -10 

ns 

c 

D 

TD4 

Short Data Transition Span 


6TDC 


ns 


TD5 

Long Data Transition Span 


12TDC 


ns 


TD6 

Sync Delay (ON) 


40 

110 

ns 



TD7 

Take Data Delay (ON) 


50 

110 

ns 



TD8 

Serial Data Out Delay 


80 

80 

ns 



TD9 

Sync Delay (OFF) 


90 

110 

ns 



tdio 

Take Data Delay (OFF) 


110 

110 

ns 



tdii 

Valid Word Delay 


90 

110 

ns 




NOTE ® : 15TdC +10 = [15 (Decoder Clock Period)] +10ns 

Tdc = Decoder Clock F^eriod = _1 



These parameters are guaranteed but not 100% tested. 


Fdc 
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Pin Assignments 


PIN 

SECTION 

NAME -.1 

DESCRIPTION 

1 

Decoder 

VALID WORD 

Output high indicates receipt of a valid word. 

2 

Encoder 

ENCODER SHIFT CLOCK 

Output for shifting data into the Encoder. This 
clock shifts data on a low-to-high transition. 

3 

Decoder 

TAKE DATA 

Output is high during receipt of data after ident- 
ification of a sync pulse. 

4 

Decoder 

SERIAL DATA OUT 

Delivers received data in correct NRZ format. 

5 

Decoder 

DECODER CLOCK 

Input drives the transition finder, and the synchron- 
izer which in turn supplies the clock to the balance 
of the Decoder. 

6 

Decoder 

BIPOLAR ZERO IN 

A high input should be applied when the bus is in its 
negative state. This pin must be held high when 
the Unipolar input is used. 

7 

Decoder 

BIPOLAR ONE IN 

A high input should be applied when the bus is in 
its positive state, this pin must be held low when 
the Unipolar input is used. 

8 

Decoder 

UNIPOLAR DATA IN 

With pin 6 high and pin 7 low, this pin enters unipolar 
data into the transition finder circuit. If not used this 
input must be held low. 

9 

Decoder 

DECODER SHIFT CLOCK 

Output which delivers a frequency (Decoder Clock 
-r 12), synchronized by the recovered serial data 
stream. 

10 

Decoder 

COMMAND SYNC 

Output of a high from this pin occurs during output 
of decoded data which was preceded by a Command 
(or Status) synchronizing character. A low output 
indicates a Data synchronizing character. 

11 

Decoder 

DECODER RESET 

A high input to this pin during a rising edge of 

DECODER SHIFT CLOCK resets the decoder bit 
counting logic to a condition ready for a new word. 

12 

Both 

GROUND 

Ground supply pin. 

13 

Both 

MASTER RESET 

A high on this pin clears 2; 1 counters in both the 

Encoder and Decoder. 

14 

Encoder 

-j- 6 OUT 

Output from 6:1 divider which is driven by the 
ENCODER CLOCK. 

15 

Encoder 

BIPOLAR ZERO OUT 

An active low output designed to drive the zero or 
negative sense of a bipolar line driver. 

16 

Encoder 

OUTPUT INHIBIT 

A low on this input forces pin 1 5 and pin 17 high, 
the inactive states. 

17 

Encoder 

BIPOLAR ONE OUT 

An active low output designed to drive the one or 
positive sense of a bipolar line driver. 

18 

Encoder 

SERIAL DATA IN 

Accepts a serial data stream at a data rate equal to 
ENCODER SHIFT CLOCK. 

19 

Encoder 

ENCODER ENABLE 

A high on this input initiates the encode cycle. 

(Subject to the preceding cycle being complete.) 

20 

Encoder 

SYNC SELECT 

Actuates command sync for an input high and data 
sync for an input low. 

21 

Encoder 

SEND DATA 

Is an active high output which enables the external 
source of serial data. 

22 

Encoder 

SEND CLOCK IN 

Clock input at a frequency equal to the data rate X2. 

23 

Encoder 

ENCODER CLOCK. 

Input to the 6; 1 divider. 

24 

Both 

vcc 

Positive supply pin. 
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Operational Description SB 

Encoder Operation 


The Encoder requires a single clock with a frequency of 
twice the desired data rate applied at the SEND CLOCK 
input. An auxiliary divide by six counter is provided on 
chip which can be utilized to produce the SEND CLOCK 
by dividing the DECODER CLOCK. 

The Encoder's cycle begins when ENCODER ENABLE is 
high during a falling edge of ENCODER SHIFT CLOCK (T). 
This cycle lasts for one word length or twenty ENCODER 
SHIFT CLOCK periods. At the next low-to-high transition 
of the ENCODER SHIFT CLOCK, a high at SYNC SEL- 
ECT input actuates a command sync or a low will produce 
a data sync for that word . When the Encoder is ready 
to accept data, the SEND DATA output will go high and 
remain high for sixteen ENCODER SHIFT CLOCK per- 
iods @ . During these sixteen periods the data should be 


clocked into the SERIAL DATA input with every low- 
to-high transition of the ENCODER SHIFT CLOCK ( 5 ) — 
(4) . After the sync and the Manchester 1 1 coded data are 
transmitted through the BIPOLAR ONE and BIPOLAR 
ZERO outputs, the Encoder adds on an additional bit 
which is the parity for that word ® . At any time a low on 
OUTPUT INHIBIT. input will force both bipolar outputs to 
a high state but will not affect the Encoder in any other 
way. 

To abort the Encoder transmission a positive pulse must 
be applied at MASTER RESET. Anytime after or during 
this pulse, a low to high transition on SEND CLOCK 
clears the interna! counters and initializes the Encoder 
for a new word. 




TIMING I j ! “ I ’ ! ^ ! * ! ^ ! ® I ® ! ^ ! | w j w j i? | is | 19 j j j 

shndclock jmiimmriRjmri^ ^Rjinruinjmnn^^ 

ENCODER 
SHIFT CLOCK 

ENCODER ENABLE | K\\\\\\\V\\\W 

SYNC SELECT 

SEND DATA ( ^ ^ | 

SERIAL DATA IN | 15 | 14 ) 13 | 12 | 11 | 10 | j 3 | 2 | 1 | 0 | 

BIPOLAR ONE DOT [iST HALf| 2ND HALf f 15~|~ K F ^3~1 ;r.T~rvrvT~n 

BIPOLAR ZERO OUT ^ j SYNC | SYNC | IS | 14 [ 13 | 12 | 11 ij 

(i)(2) ^ 


Decoder Operation 


The Decoder requires a single clock with a frequency of 
12 times the desired data rate applied at the DECODER 
CLOCK input. The Manchester II coded data can be pre- 
sented to the Decoder in one of two ways. The BIPOLAR 
ONE and BIPOLAR ZERO inputs will accept data from a 
comparator sensed transformer coupled bus as specified 
in Military Spec 1553. The UNIPOLAR DATA input can 
only accept non-inverted Manchester II coded data. (e.g. 
from BIPOLAR ZERO OUT of an Encoder.^ 

The Decoder is free running and continuously monitors its 
data input lines for a valid sync character and two valid 
Manchester data bits to start an output cycle. When a 
valid sync is recognized (j) , the type of sync is indicated on 
COMMAND/DATA SYNC output. If the sync character 
was a command sync, this output will go high @ and re- 
main high for sixteen DECODER SHIFT CLOCK periods 
@ , otherwise it will remain low. The TAKE DATA 
output will go high and remain high @ @ while the 


Decoder is transmitting the decoded data through SERIAL 
DATA OUT. The decoded data available at SERIAL 
DATA OUT is in a NRZ format. The DECODER SHIFT 
CLOCK is provided so that the decoded bits can get shifted 
into an external register on every low-to-high transition 
of this clock @ @ . 

After all sixteen decoded bits have been transmitted ( 3 ) the 
data is checked for odd parity. A high on VALID WORD 
output @ indicates a successful reception of a word with- 
out any Manchester or parity errors. At this time the 
Decoder is looking for a new sync character to start another 
output sequence. 

At any time in the above sequence a high input on DE- 
CODER RESET during a low-to-high transition of DE- 
CODER SHIFT CLOCK will abort transmission and initial- 
ize the Decoder to start looking for a new sync character. 


O 

Q 

5 

■D 

c 

o 

o 


E 

0 

CO 


<a 

X 


© IC MASTER 1984 


4663 


CUSTOM/SEMICUSTOM 




CUSTOM/SEMICUSTOM 


33 


Operational Description (continued) 


Decoder Operation (continued) 


1 ! 2 I 3 


16 I 17 I 18 I 19 


DECODER 
SHIFT CLOCK _L 


BIPOLAR ONE IN 
BIPOLAR ZERO IN 


TAKE DATA 

COMMAND/DATA SYNC 


|l iT HALF lzNOHALpf 15 | 1« | 13 | 12 ! 11 | 10 | f |j_2_| 1_J_ 

f~Sv7ic~f SYNC |~r5 t 1«T~13'T~2~r~li~T~i^T ; jr~3'l~~1 T 0~T"1 


-i i- 


-i h 


) I 


SERIAL DATA OUT 






15 ) 14 I 13 12 




* isTr ] vT'o m \m 


VALID WORD (FROM PREVIOUS RECEPTIONI L 




(ixi 


Encoder Timing 
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=J 
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ca 

X 


ENCODER SHIFT CLOCK 
SERIAL DATA I 


"1 


U-TEI 




SEND CLOCK 
ENCODER SHIFT CLOCK 

ENCODER ENABLE 
SYNC SELECT 

ENCODER SHIFT CLCKK 
SEND DATA 


SEND CLOCK 
BIPOLAR ONE OUT or 
BIFOt AR ?lR0 5uf 


r 1 1 \ 1 

1 L_ 

^ T E 1 


1 i 

Li 

HTE4J- 1 




H—TE5— H 

-teb-^ 


; VALID 


- — TE7— j 


TEB— H 


Decoder Timing 


NOTE: UNIPOLAR IN >0. FOR NEXT DIAGRAMS 

^ BIT PERIOD BIT PERIOD •4-* BIT PERIOD 


-Td2- 


bipolar zero in 




COMMAND SYNC 


BIPOLAR ONE IN 


-TD2 - 


BIPOLAR ZERO IN 


IKTor i - H t— 1 


DATA SYNC 

BIPOLAR ONE IN PrDi 4\mM 


BIPOLAR ZERO IN “L 


■T03 - H H-T03 
t ^DI- 

- T04 — »+» To5 


i^Di 4m\v\\m^^ 




— To3 H 

pDp m\^ 


i»T03 


UNIPOLAR IN _j^ 


NOTE BIPOLAR ONE IN > 0; BIPOLAR ZERO IN • 1. FOR NEXT DIAGRAMS ; 

-THT— ^ -To; - — 


UNIPOLAR IN 




COMMAND SYNC 
T02 


UNIPOLAR IN 


DATA SYNC I 
-Td 4 Tps 


H\\\\\\\\\\\Vl 

ONE 
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Operational Description (continued) 


Decoder Timing (continued) 
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COMMAND/OATA SYNC 
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M1L~STD-1553 Summary 
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The 1553' standard defines a time division multiplexed 
data bus for application within aircraft. The bus is defined 
to be bipolar, and encoded in a Manchester II format, so 
ru) DC component appears on the bus. This allows trans- 
former coupling and excellent isolation among systems and 
their environment. 

The HS-15530RH supports the full bipolar configuration, 
assuming a bus driver configuration similar to that in 
Figure 1. Bipolar inputs from the bus, like Figure 2, 
are also accommodated. 

The signaling format in MIL-STD*1553 is specified on 
the assumption that the network of 32 or fewer terminals 
are controlled by a central control unit by means of Com- 
mand Words, and Data. Terminals respond with Status 
Words, and Data. Each word is preceded by a synchron- 
izing pulse, and followed by parity bit, occupying a total 
of 20 //sec. The word formats are shown in Figure 4. 
The special abbreviations are as follows: 

P Parity, which is defined to be odd, taken 

across all 17 bits. 

R/T Receive on logical zero, transmit on ONE. 

ME Message Error if logical 1. 

TF Terminal Flag, if set, calls for controller 
to request self-test data. 

The paragraphs above are intended only to suggest the 
content of MIL-STD-1553, and do not completely 
describe its bus requirements, timing or protocols. 


BUS 



FIGURE 1 - Simplified MIL-STD-1553 Driver 



FIGURE 2 - Simplified MIL-STD-1553 Receiver 
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COMMAND WORD (FROM CONTROLLER TO TERMINAL) 


^ BIT BIT_^^BIT 

'Period period period 


r“ 

5 


5 

5 

]] 

SYNC 

TERMINAL 

ADDRESS 


SUBADDRESS 

/MODE 

DATA WORD 
COUNT 

P 


n/ I 

DATA WORD (SENT EITHER DIRECTION) 


LOGICAL ONE DATA - 


LOGICAL ZERO DATA 


r 

16 

E 

SYNC 


DATA WORD 


p 

STATUS WORD (FROM TERMINAL TO CONTROLLER) 



czz 

5 

' 

9 

’ 


SYNC 

TERMINAL 


CODE FOR FAILURE MODES 

TF 

p 


ADDRESS 

ME 





FIGURE 3 - MIL-STD-1553 Character Formats 


FIGURE 4 - MIL-STD-1553 Word Formats 


NOTE: This page is a summary of MIL-STD-1553 and is not intended to describe the operation of the HS-15530RH 
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Radiation Screening Procedure 

(1) Two (2) probed good samples per wafer will be selected from 
^20% of the wafers in a run. (All wafers in a "run" will have 
been processed together through all high temperature pro- 
cessing steps and through metallization.) 

(2) The sample die shall be assembled and tested for functionality. 

(3) The sample devices shall be subjected to a Total Dose Radia- 
tion level of 1 X 104 RadlSi +10% from a Gamma Cell 220 
Cobalt 60 source or equivalent. The samples shall be bia^d 
at 5 volts with all inputs high. The dose rate shall be between 
50 rads/sec and 200 rads/sec. 

(4) ICCSB at VCC = 5 volts will be measured and recorded for 
each device within one hour (+15 minutes) after irradiation. 
The lot will be accepted only if the average of these measure 
values is < 5mA. 


Radiation Effects 

The HS — 15530RH is processed with the same mask set 
as is used for HARRIS' equivalent commercial part. Latchup 
free operation, achieved by the use of special starting material 
and improved total dose hardness, is obtained with special 
high temperature processing cycles. These process techniques 
can, in principal, be applied to any standard HARRIS CMOS 
product. 

The primary failure mode under exposure to ionizing radia- 
tion isan increase in static leakage current (ICCSB). Function- 
al failure due to the increased leakage currents will typically 
occur for dose levels in excess of 5 x 104 RAD-Si. AC and DC 
parameters other than ICC will change less than 10% for 
total dose levels under 5 x 104 RAD-Si. The excess leakage 
currents will anneal at room temperature and are typically 
reduced by a factor of 3-10 within 24 hours after irradiation. 

On a production basis, HARRIS is able to perform screens, 
only for a total dose hardness. Transident radiation tests, 
however, have shown the following results: 


Psckage 


Latchup free doses^5 x 1011 rads/sec. Upset (loss of stored 
data) typically.>108 rads/sec. 
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1. All dimensions in inches; millimeters are shown in parentheses. 

2. All dimensions ±.010 (±0.25mm) unless otherwise shown. 
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HS-6504RH 

4096 X 1 CMOS RAM 


Preliminary 


Features 

• LOW POWER STANDBY lOOiUWMAX. 

• LOW POWER OPERATION 25mW/MHz MAX. 

• EXTREMELY LOW SPEED POWER PRODUCT 

• FUNCTIONAL TOTAL DOSE 1x10® RAD Si 

• data upset . >10® RAD SI/SEC 

• LATCH - UP FREE TO >5 x 10^^ RAD Si/SEC 

• TTL COMPATIBLE INPUT/OUTPUT 

• THREE -STATE OUTPUT 

• STANDARD JEDEC PINOUT 

• FAST Access TIME ZOOnsecTYP 

• MILITARY TEMPERATURE RANGE 

• 18 PIN PACKAGE FOR HIGH DENSITY 

• ON CHIP ADDRESS REGISTER 


Description 

The HS— 6504RH is a 4096 x 1 static CMOS RAM fabricated using the 
Harris Custom Integrated Circuits Division radiation hardened self-aligned 
silicon gate technology. The device utilizes synchronous circuitry to achieve 
high performance and low power operation. 

On-chip latches are provided for addresses, data input and data output 
allowing efficient interfacing with microprocessor systems. The data out- 
put can be forced to a high impedance for use in expanded memory arrays. 

The HS— 6504RH is a fully static RAM and may be maintained in any state 
for an indefinite period of time. 



Logic Symbol 


E VCC W 



A - Address Input 
E^- Chip Enable 
W ' Write Enable 
D - Data Input 
Q - Data Output 
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Specifications 

HS-SS04RH 



ABSOLUTE MAXIMUM RATINGS 

OPERATING RANGE 



Supply Voltage - (VCC - GND) 

-0.3V to + 7.0V 

Operating Supply Voltage 

4.5V to 5.5V 


Input or Output Voltage Applied 

(GND -0.3V) 
to (VCC +0.3 V) 




Storage Temperature 

-650C to+150oC 

Operating Temperature 

- 550 c to + 1250 c 



CAUTION: To prevent permanent damage to this device, care should be exercised to insure that the 
absolute maximum ratings for supply voltages, temperature and voltage or current at any 
pin is not exceeded during both static and dynamic operation. 


ELECTRICAL CHARACTERISTICS ® 




TEMP. & VCC » 

TEMP’ 

250c (T) 





OPERATING 

VCC- 

S. 0 V 





RANGE 

1 TYPICAL 







PRE 

POST 


TEST 

SYMBOL 

PARAMETER 

MIN 

MAX 

UNITS 

CONOITIONS 




RAO 

RAO 


ICCSB 

Standby Supply Current 


100 

5 

5 

MA 

10 = 0 

VI = VCC or GND 

ICCOP 

Operating Supply Current @ 


7 

4.5 


mA 

f = 1MHz, 10 =0 

VI =VCC or GND 

ICCDR 

Data Retention Current 


50 

3 

3 

jUA 

10 = 0. VCC = 3.0 

VI = VCC or GND 

VCCDR 

Data Retention Voltage 


3 

2.6 

1.8 

V 


II 

Input Leakage Current 

-1 

+ 1 

0 

0 

uA 

GND< VI <VCC 

lOZ 

Output Leakage Current 

-10 

+ 10 

+0.5 

+0.5 

/iA • 

GND<VI <VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 

1.5 

1.3 

V 


VIH 

Input High Voltage 

VCC 

VCC 

2.7 

2.3 

V 



All inputs except E R/W 

-2.0 

+0.3 





VIH 

Input High Voltage 

VCC 

VCC 

2.9 

1.9 

V 



for E R/W 

-1.5 

+0.3 





VOL 

Output Low Voltage 


0.4 

0.2 

0.15 

V 

10 = 2.0mA 

VOH 

Output High Voltage 

2.4 


4.6 

4,0 

V 

10 = —1 ,0mA 

Cl 

Input Capacitance (3) 


8.0 

5.0 

5.0 

pF 

f = 1MHz 

VI = VCC or GND 

CO 

Output Capacitance @ 


10.0 

6.0 

6.0 

pF 

f = 1MHz 

VI = VCC or GND 











TELQV 

Chip Enable Access Time 


300 

150 

180 

ns 

© 

TAVQV 

Address Access Time 


320 

140 

180 

ns 

© . 

TELQX 

Chip Enable Output Enable 

Time 


100 

50 

60 

ns 

© 

TEHQZ 

Chip Enable Output Disable 

Time 


100 

50 

60 

ns 

© 

TELEH 

Chip Enable Pulse Negative 

Width 

300 


150 

180 

ns 

© 

TEHEL 

Chip Enable Pulse Positive 

Width 

120 


40 

80 

ns 

© 

TAVEL 

Address Setup Time 

20 


-10 

0 

ns 

© 

TELAX 

Address Hold Time 

50 


30 

35 

ns 

© 

TWLWH 

Write Enable Pulse Width 

80 


20 

30 

ns 

© 

TWLEH 

Write Enable Pulse Setup Time 

200 


140 

140 

ns 

© 

TWLEL 

Early Write Pulse Setup Time 

0 


-15 

-10 

ns 

© 

TWHEL 

Write Enable Read Mode 

Setup Time 

0 


-15 

-10 

ns 

© 

TELWH 

Early Write Pulse Hold Time 

80 


40 

50 

ns 

© 

TDVWL 

Data Setup Time 

0 


-15 

-10 

ns 

© 

TDVEL 

Early Write Data Setup Time 

0 


-15 

-10 

ns 

© 

TWLDX 

Data Hold Time 

80 


50 

60 

ns 

© 

TELDX 

Early Write Data Hold Time 

80 


50 

60 

ns 

© 

TELWL 

Early Write Output Hi-Z Time 

0 


-10 

-10 

ns 

© 

TQVWL 

Data Valid to Write Time 

0 


0 

0 

ns 

© 

TELEL 

Read or Write Cycle Time 

420 


190 

260 

ns 

© 


NOTES; 


1. AM devices guaranteed at worst case limits. Room temp., 5 volt data provided for information and not guaranteed. 

2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Post Rad Data TD = 1 *10®. 

3. Capacitance sampled and guaranteed - not 100% tested. 

4. AC test Conditions; Inputs; TRISE = TFAl.U^20nsec; Outputs; 1TTL Load and 50 pF, All timing measurements 
at 1/2 VCC. 

5. Pre-Radiation and Post-Radiation limits. 
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Read Cycle 



VALID DATA OUTPUT 


TIME 

REFERENCE 


TRUTH TABLE 


TIME _ INPUTS OUTPUT 
REFERENCE E W A Q 


MEMORY DISABLED 

CYCLE BEGINS. ADDRESSES ARE LATCHED 

OUTPUT ENABLED 

OUTPUT VALID 

READ ACCOMPLISHED 

PREPARE FOR NEXT CYCLE (SAME AS -1! 

CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 01 


The address information is latched in the on chip registers 
on the falling edge of E (T = 0). Minimum address set up 
and hold time requirements must be met. After the requir- 
ed hold time, the addresses may change state without 
affecting device operation. During time (T = 1 ) the output 


becomes enaoieo but data is not valid until during time 
(T = 2). W must remain high until after time (T = 2). 
After the output data has been read, E may return high 
(T = 3). This will disable the output buffer and ready the 
RAM for the next memory cycle (T = 4). 


Early Write Cycle 



TIME 

REFERENCE 


TRUTH TABLE 


TIME INPUTS OUTPUT 

REFERENCE E W A 0 Q 


MEMORY DISABLED 

CYCLE BEGINS. ADDRESSES ARE LATCHED 
WRITE IN PROGRESS INTERNALLY 
WRITE COMPLETED 

FncrARE FOR NEXT CYCLE (SAME AS -1) 
CYCLE ENDS. NEXT CYCLE BEGINS (SAME AS 01 


The early write cycle is the only cycle where the output is 
guaranteed not to become active. On the falling edge of 
^ (T = 0), the addresses, the write signal, and the data 
input are latched in on chip registers. The logic value of W 
at the time E falls determines the state of the output buffer 
for that cycle. Since W is low when "E" falls, the out- 
put buffer is latched into the high impedance state and 


will remain in that state until returns high (T = 2). For 
this cycle, the data input is latched by E going low; there- 
fore d^a set up and hold times should be referenced to E. 
When E (T = 2) returns to the high state the output buffer 
disables and all signals are unlatched. The device is now 
ready for the next cycle. 
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Read Modify Write Cycle 



TRUTH TABLE 


TIME 

REFERENCE 

E 

INPUTS 
W A 

0 

OUTPUT 

Q 

FUNCTION 

-1 

H 

X 

X 

X 

z 

MEMORY DISABLED 

0 

X 

H 

V 

X 

z 

CYCLE BEGINS. ADDRESS ARE LATCHED 

1 

L 

H 

X 

X 

X 

OUTPUT ENABLED 

2 

L 

H 

X 

X 

V 

OUTPUT VALID. READ AND MODIFY TIME 

3 

L 


X 

V 

V 

WRITE BEGINS. DATA IS LATCHED 

4 

L 

X 

X 

X 

V 

WRITE IN PROGRESS INTERNALLY 

5 

JT 

X 

X 

X 

V 

WRITE COMPLETED 

6 

H 

X 

X 

X 

z 

PREPARE FOR NEXT CYCLE (SAME AS -11 

7 


H 

V 

X 

z 

CYCLE ENDS. NEXT CYCLE BEGINS (SAME AS 0) 



The read modify write cycle begins as all other cycles 
on the falling edge of E {T= 0). The W line should be 
high at (T = 0) in order to latch the output buffers in the 
active state. During (T = 1 ) the output will be active but 
not valid until (T = 2). On the falling edge of the W (T = 3) 
the data present at the output and input are latched. The 


W signal also latches itself on its low going edge. All input 
signals excluding E have been latched and have no further 
effect on the RAM. The rising edge of E (T = 5) completes 
the write portion of the cycle and unlatches all inputs and 
output . The output goes to a high impedance and the 
RAM is ready for the next cycle. 


NOTES: |n the above descriptions the numbers in parenthesis (T = n) refer to the respective timing diagrams. 

The numbers are located on the time reference line below each diagram. The timing diagrams shown 
are only examples and are not the only valid method of operation. 


Radiation Screening Procedure 


(1) Two (2) probed good samples per wafer will be select- 
ed from > 20% of the wafers in a run. (All wafers in 
a "run” will have been processed together through 
all high temperature processing steps and through 
metallization.) 

(2) The sample die shall be assembled and tested to the 
production test program for proper operation. 

(3) The sample devices shall be subjected to a Total 


Dose Radiation level of 1 x 105 Rad Si {± 10%) from 
a Gamma Cell 220 Cobalt 60 source or equivalent. 
The samples shall be biased at 5 volts with all inputs 
high. The dose rate shall be between 50 rads/sec and 
200 rads/sec, 

(4) The samples will be tested to the data sheet limits 
within one hour (±15 minutes) after irradiation. The lot 
will be accepted only if all units, exclusive of non- 
radiation failures, meet the data sheet limits. 


Radiation Effects 


The HS-6504RH is an RH memory designed to survive in 
a radiation environment and to meet the electrical charac- 
teristics and be pin compatible to the Harris equivalent 
commercial part. Latchup free operation, achieved by the 
use of special starting material and improved total dose 
hardness, is obtained with special high temperature proces- 
sing cycles. These process techniques can, in principle, be 
applied to any standard HARRIS CMOS product. 


On a production basis, HARRIS only performs screens for 
total dose hardness to a level of 1 x 10^ rad-Si. Transient 
radiation tests, however, have shown the following results: 

Latchup free to doses ^ 5 x 10^^ rads/sec. 

Upset (loss of stored data) typically > 10^ rads/sec. 
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Test Product Flow 

HARRIS SEMICONDUCTOR PRODUCT FLOW 
MIL-STD-883. METHOD 5004 CLASS B 

100% SCREENING PROCEDURE 



SCREEN 

MIL-STD-883 METHOD/COND. 


Internal Visual 

2010Cond. B. 

© 

Stabilization Bake 

1008 Cond. C (24 hrs. minimurn) 


Temperature Cycling 

lOIOCond. C 


Constant Acceleration 

2001 Cond. E; Y1 plane 

® 

Seal: A Fine 

B Gross - 

1014 Cond. A or B 

1014 Cond. C2 

® 

Initial Electrical 

Harris Specifications 


Burn-In Test 

1015, 160 hrs. @ 1250C (or equiv- 
alent) (Burn-In circuits enclosed) 

® 

Final Electrical 

100% go-no-go . 

Tested at Worst Case Operating 
Conditions 

® 

External Visual 

2009 Sample Inspection 


Notes: Traceability. All devices are assigned date code identification that provides traceability 
back to the inspection lot. 


Branding; All devices are branded with the part number and El A date code. 


Aged Products: Product that has been held for more than 24 months will be reinspected 
prior to shipment to group A inspection requirements. 

Additional 

Requirements; Sample Group A electrical tests are performed on a lot acceptance basis. 


Packaging 
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1. All dimensions in inches; millimeters are shown in parentheses. 

2. All dimensions ± .010 (1 0.25mm) unless otherwise shown. 
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Ordering Information 


Examplie: 

HARRIS CUSTOM 
INTEGRATED CIRCUITS DIVISION' 


HS 

J 


PACKAGE—* 


- 6504RH 


DEVICE 


PACKAGE 


FLAT PACK 

9- 

CERDIP 

1- 
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NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 


Sales Offices 

UNITED STATES 

EASTERN REGION 

2600 Virginia Avenue 
Suite 800 

Washington, DC 20037 
(202) 342-3900 
TWX: 710-822-9301 

Five Old Concord Road 
Burlington, MA 01803 
(617) 273-1020 
TWX: 710-332-1074 

106 Seventh Street 
Garden City, NY 11530 
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Features 


HS-6508RH 


1024 X 1 CMOS RAM 


Pinout 


FUNCTIONAL TOTAL DOSE 2 x 10^ RAD Si 

LATCH-UP FREE TO 5.0 x IQI 1 RAD Si/sec 

LOW STANDBY POWER 550jUWMAX 

LOW OPERATING POWER 25mW/MHz MAX 

FAST ACCESS TIME SOOnsec MAX 

TTL COMPATIBLE IN/OUT 

HIGH OUTPUT DRIVE - 2 TTL LOADS 

HIGH NOISE IMMUNITY 

ON-CHIP ADDRESS REGISTER 

MILITARY TEMPERATURE RANGE 

THREE-STATE OUTPUTS 

16 PIN PACKAGE FOR HIGH DENSITY 


Description 

The HS-6508RH is a 1024 by 1 static CMOS RAM fabricated using the 
HARRIS Programs Division radiation hardened self-aligned silicon gate 
technology. Synchronous circuit design techniques are employed to 
achieve high performance and low power operation. 

On-chip latches are provided for addresses allowing efficient interfacing with 
microprocessor systems. The data output buffers can be forced to a high 
impedance state for use in expanded memory arrays. 

The HS-6508RH is a fully static RAM and may be maintained in any 
state for an indefinite period of time. 


LATCHED 

ADDRESS 

REGISTER 


GATED 

ROW 

DECODER 




A — Address Input D — Data Input 

E — Chip Enable Q — Data Output 

W — Write Enable 



GATED 
COLUMN 
DECODER 
AND DATA I/O 



LATCHED 

ADDRESS 

REGISTER 


o 

H 

(/) 

3 

O 

ill 

(0 

o 
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O 
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Specifications HS-6508RH ffl 


ABSOLUTE MAXIMUM RATINGS 

OPERATING RANGE 

Supply Voltage -VCC 7.0V 

Operating Supply Voltage -VCC 4.5V to 5.5V 

Input or Output Voltage Applied GND -0.3V 


to VCC +0.3V 

Operating Temperature -550C to +1250C 

Storage Temperature -SS^C to +1 BO^C 


CAUTION: To prevent permanent damage to this device, care should be exercised to insure that the 

absolute maximum ratings for supply voltages, temperature and voltage or current at any 

pin is not exceeded during both static and dynamic operation. 


ELECTRICAL CHARACTERISTICS ® 


SYMBOL 

PARAMETER 

TEMP. & VCC = 
OPERATING 
RANGE 

TEMP. = 250C ® 
VCC = 5.0V 

UNITS 

TEST 

CONDITIONS 

MIN 

. 

MAX 

MIN 

TYP 

MAX 

ICCSB 

Standby Supply Current 


100 


10 

100 

. /UA 

10 = 0 









VI = VCC or GND 

ICCOP 

y r-T\ 

Operating Supply Current 

■ 

4 


1.5 

2.5 

mA 

f = llviHz, lu = U 









VI = VCC or GND 

II 

Input Leakage Current 

-1.0 

+ 1.0 

-0.5 

0.0 

+0.5 

JUA 

GND ^ VI < VCC 

lOZ 

Output Leakage Current 

-1.0 

+ 1.0 

-0.5 

0.0 

+0.5 

MA 

GND < VI < VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 

-0.3 


1.5 

V 


VIH 

Input High Voltage 

VCC -2.0 

VCC +0.3 

2.5 


5.3 

V 


VOL 

Output Low Voltage 


0.4 


0.2 

0.35 

V 

lOL = 3.2mA 

VOH 

Output High Voltage 

2.4 


3.0 

4.5 


V 

lOH = -3mA 

Cl 

Input Capacitance® 


6 


4 

6 

PF 

VI = VCC or GND 









f = 1MHz 

CO 

Output Capacitance® 


10 


6 

10 

PF 

VO = VCC or GND 









f = 1MHz 

TELQV 

Chip Enable Access Time 


300 


160 

250 

ns 

® 

TAVQV 

Address Access Time 


310 


160 

260 

ns 

@ 

TELQX 

Chip Enable Output Enable Time 


200 


60 

170 

ns 

@ 

TWLQZ 

Write Enable Output Disable Time 


200 


60 

170 

ns 

® 

TEHQZ 

Chip Enable Output Disable Time 


200 


60 

170 

ns 

@ 

TELEH 

Chip Enable Pulse Negative Width 

300 


250 

160 


ns 

@ 

TEHEL 

Chip Enable Pulse Positive Width 

150 


130 

90 


ns 

® 

TAVEL 

Address Setup Time 

10 


10 

0 


ns 

@ 

TELAX 

Address Hold Time 

70 


50 

40 


ns 

® 

TDVWH 

Data Setup Time 

130 


100 

80 


ns 

® 

TWHDX 

Data Hold Time 

0 


0 

0 


ns 

@ 

TWLEH 

Chip Enable Write Pulse Setup Time 

160 


130 

100 


ns 

® 

TELWH 

Chip Enable Write Pulse Hold Time 

160 


130 

100 


ns 

® 

TWLWH 

Write Enable Pulse Width 

160 


130 

100 


ns 

@ 

TELEL 

Read or Write Cycle Time 

— i 

450 


380 

250 


ns 

® 


O 

o 

3 

TJ 

C 

o 

o 

E 

0 

CO 

CO 

k. 

CCS 

X 


NOTES: 


1 . All devices guaranteed at worst case limits. Room temp., 5 volt data provided for information and not guaranteed. 

2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz. 

3. Capacitance sampled and guaranteed — not 100% tested. 

4. AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — 1 TTL load and 50pF. All timing measurements 
at1/2VCC. 

5. Pre-Radiation characteristics. See Radiation effects section for Post-Radiation characteristics. 
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NEXT 




^ 




IJNPUTS 
E W A 


OUTPUTS 

Q 


H 

X 

■V 

H 

L 

H 

L 

H 

-T 

H 

H 

X 

■V 

H 


FUNCTION 


MEMORY DISABLED 

CYCLE BEGINS, ADDRESSES ARE LATCHED 

OUTPUT ENABLED 

OUTPUT VALID 

READ ACCOMPLISHED ,, 

PREPARE FOR NEXT CYCLE (SAME AS -1) 
CYCLE ENDS. NEXT CYCLE BEGINS (SAME AS 0) 


In the HS-6508RH Read Cycle, the address information is 
latched into the on-chip registers on the falling edge of 
E (T = 0). Minimum address setup and hold time require- 
ments must be met. After the required hold time, the 
addresses may change state without affecting device opera- 
tion. During time (T = 1) the data output becomes en- 
abled; however, the data is not valid until during time 


(T = 2). W must remain high for the read cycle. After the 
output data has been read, E may return high (T = 3). 
This will disable the chip and force the outpm buffer to 
a high impedance state. After the required E high time 
(TEHEL) the RAM is ready for the next memory cycle 
{T = 4). 










TIME 

REFERENCE 


OUTPUTS 
D Q 


5 


H X 
■V X 

























The write cycle is initiated by the falling edge of E which 
latches the address information into the on-chip registers. 
The write portion of the cycle is defined as both E and W 
being low simultaneously. W may go low anytime during 
the cycle -provided that the write enable pulse setup time 
(TWLEH) is met. T.he write portion of the cycle is term- 
inated by the first rising edge of either E or W. Data 
setup and hold times must be referenced to the terminating 
signal. 

If a series of consecutive write cycles are to be performed, 
the W line may remain low until all desired locations have 
been written. When this method is used, data setup and 
hold times must be referenced to the rising edge of E. By 


positioning the W pulse at different times within the E 
low time (TELEH), various types of write cycles may be 
performed. 

If the E low time (TELEH) is greater than the W pulse 
(TWLWH) plus an output enable time (TELQX) , a comb- 
ination read write cycle is executed. Data may be modified 
an indefinite number of times during any write cycle 
(TELEH). The data input and data output pins may be tied 
together for use with a common I/O data bus structure. 
When using the RAM in this method allow a minimum of 
one output disable time (TWLQZ) after W goes low before 
applying input data to the bus. This will insure that the 
output buffers are not active. 


Radiation Screening Procedure 


(1) Two (2) probed good samples per wafer will deselect- 
ed from ^20% of the Wafers in a run. (All wafers in 
a ."run" will have been processed together through 
all high temperature processing steps and through 
metallization.) 

(2) The sample die shall be assembled and tested for 
functionality. 

(3) The sample devices shall be subjected to a Total 


Dose Radiation level of 2 x 10^ Rad Si(il0%)from 
a Gamma Cell 220 Cobalt 60 source or equivalent. 
The samples shall be biased at 5 volts with all inputs 
high. The dose rate shall be between 50 rads/sec 
and 200 rads/sec. 

(4) ICCSB 3t Vcc ~ 5 volts will be measured and recorded 
for each device within one hour (il5 minutes) after 
irradiation. The lot will be accepted only if the average 
of these measured values is ^lOmA. 


Radiation Effects 


The HS-6508RH is a radiation hardened memory 
processed with the same mask set as is used for 
HARRIS' equivalent commercial part. Latchup free 
operation, achieved by the use of special starting 
material and improved total dose hardness, is ob- 
tained with special high temperature processing 
cycles. These process techniques can, in principal, 
be applied to any standard HARRIS C(\/10S product. 

The primary failure mode under exposure to ionizing 
radiation is an increase in static leakage current 
(ICCSB). Functional failure due to the increased 
leakage currents will typically occur for dose levels 


in excess of 5 x 104 RAD-Sl. AC and DC pa- 
rameters other than ICC will change less than 10% 
for total dose levels under 5 x 104 RAD-SI. The 
excess leakage currents will anneal at room tempera- 
ture and are typically reduced by a factor of 3-10 
within 24 hours after irradiation. 

On a production basis, HARRIS is able to perform 
screens only for total dose hardness. Transient radia- 
tion tests, however, have shown the following results: 

Latchup free to doses > 5 x lO^"^ rads/sec. 

Upset (loss of stored data) typically >10^ rads/sec. 


O 
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Test Product Flow 


HARRIS SEMICONDUCTOR PRODUCT FLOW 
MIL-M-38510/MIL-STD-883, METHOD 5004 CLASS B 

100% SCREENING PROCEDURE 


O 

o 

ZJ 

■O 

c 

o 

o 


£ 


<D 

CO 

CO 

‘vl 

CO 

X 



SCREEN 

MIL-STD-883 METHOD/COND. 

o 

Internal Visual 

2010Cond. B. 

w 

Stabilization Bake 

1008 Cond. C (24 hrs. minimum) 

w 

Temperature Cycling 

1010 Cond. C 

G) 

Constant Acceleration 

2001 Cond. E; Y1 plane 


Seal: @ Fine 

1014 Cond. A or B 

V.. 


@ Gross 

1014 Cond. C2 

■ 

Q 

) 

Initial Electrical 

Harris Specifications 


Burn-In Test 

1015, 160 hrs. @ 125oC (or equiv- 


r 


alent) (Burn-In circuits enclosed) 


S 

Final Electrical 

Tested at Worst Case Operating 


r 

100% go-no-go 

Conditions 

© 

External Visual 

2009 Sample Inspection 


Note; 


Traceability: 

Branding; 


All devices are assigned date code identification that provides traceability 
back to the inspection lot. 

All devices are branded with the part number and El A date code. 


Aged Products; Product that has been held for more than 24 months will be reinspected 
prior to shipment to group A inspection requirements. 


Additional 

Requirements: Sample Group A electrical tests are performed on a lot acceptance basis. 
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Packaging 



.BlSt.OOS 
(0.38 i 0.13) 

—11-^ PIN ONE INDEX 


SEATING PLANE ■ 


.780 + .010-.015 
(19.81 + 0.25-0.38)' 


.160 

(4.06) 

"Qu 

.018t.003 
(0.46 t. 08) 



-.310(7,87)- 

I 295 + 010 
(4.70) U - 

MAX n7.49 + .254) 


W 11" 5081 “ 

.100TYP 00-150 

(2,54) 




.010 ±003 
(0.25 ±08) 


.018 i .003 
(0.46 i 0.081 

.0051.001 

10.1310,03) 


_ .290 ^ 

( 7 . 37 ) 

MAX. 

. . 9501.020 - 
( 24 . 1310 . 51 ) 


1. All dimensions in inches; millimeters are shown in parentheses. 

2. All dimensions i. 010 (± 0.25mm) unless otherwise shown. 


Ordering Information 


Example: Hi 

HARRIS PROGRAMS DIVISION ZF 

PACKAGE 


PACKAGE 


HS 1 - 6508 RH 


VERSION 


DEVICE 


FLAT PACK 

9- 

CERDIP 

1- 


NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly 
the reader is cautioned to verify that data sheets are current before placing orders. 



© 1C MASTER 1984 


4681 


CUSTOM/ SEMICUSTOM 





CUSTOM/SEMICUSTOM 
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CO 
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CO 
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Preliminary 


— 

HS-6514RH 

1024 X 4 CMOS RAM 


Features 


• LOW POWER STANDBY 

• LOW POWER OPERATION 

• FUNCTIONAL TOTAL DOSE 

• DATA UPSET 

• LATCH - UP FREE TO 

• TTL COMPATIBLE INPUT/OUTPUT 

• COMMON DATA IN/OUT 

• THREE - STATE OUTPUTS 

• STANDARD JEDEC PINOUT 

• FAST ACCESS TIME 

• MILITARY TEMPERATURE RANGE 

• 18 PIN PACKAGE FOR HIGH DENSITY 

• ON - CHIP ADDRESS REGISTER 


100/iW MAX. 
25mW/MHz MAX. 

1 X 10® RAD Si 
>10® RADS Si/sec 
>5 X 1o” RAD Si/sec 


200 nsec TYP, 


Description 

The HS— 6514RH is a 1024 x 4 static CMOS RAM fabricated using the 
Harris Custom Integrated Circuits Division radiation hardened self-aligned 
silicon gate technology. The device utilizes synchronous circuitry to achieve 
high performance and low power operation. 

On-chip latches are provided for the addresses allowing efficient interfacing 
with microprocessor systems. The data output can be forced to a high 
impedance state for use in expanded memory systems. 

The HS— 6514RH is a fully static RAM and may be maintained in any state 
for an indefinite period of time. 


Pinout 


TOP VIEW 


AeC 



1 • 

18 

□ vcc 

AsC 

2 

17 

>7 

A4C 

3 

16 

3a8 

ASC 

4 

15 

3a9 

A0[] 

5 

14 

3 DQO 

AlC 

6 

13 

3dqi 

A2c: 

7 

12 

3dQ2 

fC 

8 

n 

3oQ3 

gndC 

9 

10 

Jw 


Logic Symboi 


E VCC W 



DQ - Data In/Out 


DQO 

DQ1 

DQ2 

003 



change or future nwnufacture of this device. 

CAUTION: These devices are sensitive to electrostatic discharge. 
Copyright © Harris Corporation 1982 
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Harris Semiconductor 


Specifications HS'6514RH 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage - (VCC -GND) 
Input or Output Voltage Applied 


Storage Temperature 


-0.3V to +7.0V 

(GND -0.3V) 
to (VCC + 0.3V) 
-650C to+150oC 


OPERATING RANGE 

Operating Supply Voltage 


Operating Temperature 


4.5V to 5.5V 


- 550 c to +I 25 OC 


CAUTION: To prevent permanent damage to this device, care should be exercised to insure 
that the absolute maximum ratings for supply voltages, temperature and voltage 
or current at any pin is not exceeded during both static and dynamic operation. 


ELECTRICAL CHARACTERISTICS 


TEMP. & VCC= TEMP = 25®C ' 


OPERATING 

RANGE 


VCC = 5.0V 
TYPICAL 


PARAMETER 


ICCSB Standby Supply Current 

ICCOP Operating Supply Current 

ICCDR Data Retenetion Current 

VCCDR Data Retention Voltage 

II Input Leakage Current 

lIOZ Input/Output Leakage Current 

VI L Input Low Voltage 

VI H Input High Voltage 


Output Low Voltage 
Output High Voltage 
Input Capacitance @ 

Input/Output Capacitance @ 


Chip Enable Access Time 
Address Access Time 
Chip Enable Output Enable 
Time 

Write Enable Output Disable 
Time 

Chip Enable Output Disable 
Time 

Chip Enable Pulse Negative 
Width 

Chip Enable Pulse Positive 
Width 

Address Setup Time 
Address Hold Time 
Write Enable Pulse Width 
Write Enable Pulse Setup Time 
Write Enable Pulse Hold Time 
Data Setup Time 
Data Hold Time 
Write Data Delay Time 
Early Output High-Z Time 
Late Output High-Z Time 
Read or Write Cycle Time 


MAX 

PRE 

RAD 

PDST 

RAD 

250 

6 

6 

7 

4.5 


50 

4 

4 

3.0 

2.6 

1.8 

+1 

0 

0 

+ 10 

+0.5 

+0.5 

0.8 

1.5 

1.3 

VCC 

+0.3 

2.7 

2.3 

0.40 

02 

0.15 


4.7 

4.1 

8.0 

5.0 , 

5.0 

10.0 

6.0 

6.0 


170 200 ns 

170 200 ns 

40 50 ns 

40 50 ns 

40 50 ns 

170 200 ns 

40 80 ns 


TEST 

CONDITIONS 


10 =0 

VI = VCC or GND 


t = 1MHz, 10 = 0 
VI = VCC or GND 


10=0 VI=VCC or 
GND VCC=3.0V 


GND< VI <VCC 
GND<VIO<VCC 


10 = 2.0mA 
10 = -1.0mA 

VI = VCC or GND 
f = 1MHz 

VIO = VCC or GND 

f = 1 


NOTES; 1. Ail devices guaranteed at worst case ij.mits. .Room temp., 5 volt data p»'Ov*deci tpr information and not guaranteed. 

2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Post Rad data at TO = 1 X 10®. 

3. Capacitance sampled and guaranteed — not 100% rested. 

4. AC test Conditions: Inputs; TRISE = TFALL< 20nsec; Outputs: 1 TTL Load and 50pF. All timing measurements 
at 1/2 VCC. 

5. Pre-Radiation and Post- Radiation limits. 
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Read Cycle 



TIME 

REFERENCE 


3 4 5 


TIME 

REFERENCE 


_ INPUTS 
E W A 


TRUTH TABLE 


DATA I/O 
DQ 


The address informatibi2 is latched in the on chip registers 
on the falling edge of E (T = 0). Minimum address setup 
and hold time requirements must be met. After the requir- 
ed hold time the addresses may change state without 
affecting device operation. During time (T = 1) the outputs 
become enabled but data is not valid until time (T = 2). 


MEMORY DISABLED 

CYCLE BEGINS, ADDRESSES ARE LATCHED 

OUTPUT ENABLED 

OUTPUT VALID 

READ ACCOMPLISHED 

prepare FOR NEXT CYCLE (SAME .AS -1 ) 

CYCLE ENDS. NEXT CYCLE BEGINS (SAME AS 0) 

W must remain high throughout the read cycle. After the 
data has been read E may return high (T = 3). This will 
force the output buffers into a high impedance mode 
at time (T = 4). The memory is now ready for the next 
cycle. 


Write Cycle 



TAVEL H»-TELAX 


TELEl 

-• TELEH ■ 

^ TEHEL— - 





TIME 

REFERENCE 


2 3 4 


TRUTH TABLE 


TIME 

REFERENCE 

INPUTS 

E W A DQ 



FUNCTION 

-1 

H X 

X z 

MEMORY DISABLED 

0 

X 

V z 

CYCLE BEGINS, ADDRESSES ARE LATCHED 

1 

L L 

X z 

WRITE PERIOD BEGINS 

2 

L y 

X V 

DATA IN IS WRITTEN 

3 

-T H 

X z 

WRITE COMPLETED 

4 

H X 

X z 

PREPARE FOR NEXT CYCLE (SAME AS -1 ) 

5 

X, 



V z 

CYCLE ENDS. NEXT CYCLE BEGINS (SAME AS 0) 


The write cycle Is initiated by the falling edge of E (T = 0), 
which latches the address information in the on chip regist- 


ers. There are two basic types of write cycles, which differ 
in the control of the common data-in/data-out bus. 


o 

H 

U) 

D 

O 


UJ 

(A 


CO 

3 

O 
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o 

■4-» 

o 

D 

T3 

C 

o 

o 

E 

0 

CO 


(0 


CO 




SQ 


Case 1 : E falls before W falls 

The output buffers jmay become enabled (reading) if E 
falls before W falls. W is used to disable (three-state) the 
outputs so input data can be applied. TWLDV must be met 
to allow the W signal time to disable the outputs before 
applying input data. Also, at the end of the cycle the out- 
puts may become active if W rises before E. The RAM out- 
puts will disable (three-state) after E rises (TEHQZ). In this 
type of Write cycle TWLEL and TEHWH may be ignored. 

Case 2: E falls equal to or after W falls, and E rises 
before or equal to W rises. 

This E and W control timing will guarantee that the data 
outputs will stay disabled throughout the cycle, thus simp- 


lifying the data input timing. TWLEL and TEHWH must be 
met but TWLDV becomes meaningless and can be ignored. 
In this cycle TDVWH and TWHDZ become TDVEH and 
TEHDZ. In_ other words, reference data setup and hold 
times to the E rising edge. 



IF 

OBSERVE 

IGNORE 

Case 1 

E falls before W 

TWLDV 

TWLEL 

Case 2 

E falls after W & 

E rises before W 

TWLEL 

TEHWH 

TWLDV 

TWHDV 


If a series of consecutive write cycles are to be performed, 
W may be held low until all desired locations have been 
written (an extension of Case 2). 


Read Modify Write Cycie 



TRUTH TABLE 


TIME 

REFERENCE 

INPUTS 

E W A 

DATAI/O 

DQ 

FUNCTION 

-1 

H X 

X 

2 

MEMORY DISABLED 

0 

H 

V 

2 

CYCLE BEGINS. ADDRESSES ARE LATCHED 

1 

L H 

X 

X 

READ MODE, OUTPUT ENABLED 

2 

L H 

X 

v 

READ MODE, OUTPUT VALID 

3 

L L 

X 

Z 

WRITE MODE, OUTPUT HIGH 2 

4 

L ^ 

X 

V 

WRITE MODE. DATA IS WRITTEN 

5 

jT h 

X 

2 

WRITE COMPLETED 

6 

H X 

X 

2 

PREPARE FOR NEXT CYCLE (SAME AS -1 1 

7 

X H 

V 

2 

CYCLE ENDS. NEXT CYCLE BEGINS (SAME AS 01 


If tjie pulse width of W is relatively short in relation to that 
of E a combination read-write cycle may be performed. If 
W remains high for the first part of the cycle, the outputs 
will become active during time (T = 1). Data oui^will be 
valid during time (T = 2). After ^e data is read, W can go 
low. After minumum TWLWH, W may return high. The 


information just written may now be read or E may return 
high, disabling the output buffers and preparing the device 
for the next cycle. Any number or sequence of read- 
write operations may be performed while E is low providing 
all timing requirements are met. 


NOTES: 


In the above descriptions the numbers in parenthesis (T = n) refer to the respective timing diagrams. 
The numbers are located on the time reference line below each diagram. The timing diagrams shown 
are only examples and are not the only valid method of operation. 
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Radiation Screening Procedure 

(1) Two (2) probed good samples per wafer will be select- 
ed from > 20% of the wafers in a run. (All wafers in 
a “run” will have been processed together through 
all high temperature processing steps and through 
metallization.) 

Dose Radiation level of 1 x 105 Rad Si (±10%) from 
a Gamma Cell 220 Cobalt 60 source or equivalent. 

The samples shall be biased at 5 volts with all inputs 
high. The dose rate shall be between 50 rads/sec and 

200 rads/sec. 

(2) The sample die shall be assembled and tested to the 
production test program for proper operation. 

(3) The sample devices shall be subjected to a Total 

(4) The samples will be tested to the data sheet limits 
within one hour (±15 minutes) after irradiation. The lot 
will be accepted only if all units, exclusive of non- 
radiation failures, meet the data sheet limits. 

Radiation Effects 

The HS-6514RH is an RH memory designed to survive in 
a radiation environment and to meet the electrical charac- 
teristics and be pin compatible to the Harris equivalent 
commercial part. Latchup free operation, achieved by the 
use of special starting material and improved total dose 
hardness, is obtained with special high temperature proces- 
sing cycles. These process techniques can, in principle, be 
applied to any standard HARRIS CMOS product. 

On a production basis, HARRIS only performs screens for 
total dose hardness to a level of 1 x 10^ rad-Si. Transient 
radiation tests, however, have shown the following results: 

Latchup free to doses > 5 x loH rads/sec. 

Upset (loss of stored data) typically > 108 rads/sec. 


Test Product Flow 

HARRIS SEMICONDUCTOR PRODUCT FLOW 
MIL-STD-883. METHOD 5004 CLASS B 

100% SCREENING PROCEDURE 


SCREEN 

MIL-STD-883 METHOD/COND. 

Internal Visual 

2010 Cond. B. 

Stabilization Bake 

1008 Cond. C (24 hrs. minimum) 

Temperature Cycling 

1010 Cond. C 

Constant Acceleration 

2001 Cond. E; Y1 plane 

Seal: A Fine 

B Gross 

1014 Cond. A or B 

1014 Cond. C2 

Initial Electrical 

Harris Specifications 

Burn-In Test 

1015, 160 hrs. @ 125oC (or equiv- 
alent) (Burn-In circuits enclosed) 

Final Electrical 

100% go-no-go 

Tested at Worst Case Operating 
Conditions 

External Visual 

2009 Sample Inspection 


O 

3 

T3 

C 

o 

o 

£ 

0 

CO 

to 


CO 

X 


Notes: Traceability; 


Branding: 


All devices are assigned date code identification that provides traceability 
back to the inspection lot. 

All devices are branded with the part number and El A date code. 


Aged Products: Product that has been held for more than 24 months will be reinspected 
prior to sViipment to group A inspection requirements. 

Additional 

Requirements: Sample Group A electrical tests are performed on a lot acceptance basis. 
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Packaging i8 leadcerpack 


18 LEAD CERAMIC DIP 



TOP VIEW 




.0054.002 II. 19) 

(0.13ip.05l REF. 


1. All dimensions in inches; millimeters are shown in parentheses. 

2. All dimensions ±..010 (1 0.25mm) unless otherwise shown. 


Ordering Information 


Example: 


HARRIS CUSTOM INTEGRATED CIRCUITS DIVISION- 


HS 1 

J 


PACKAGE—' 


- 6514RH 

VERSION 

DEVICE 


PACKAGE 


FLAT PACK 

9- 

CERDIP 

1- 


NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly 
the reader is cautioned to verify that data sheets are current before placing orders. 


Sales Offices 


EUROPEAN 


UNITED STATES 

EASTERN REGION 

2600 Virginia Avenue 
Suite 800 

Washington, DC 20037 
(202) 342-3900 
TWX; 710-822-9301 

Five Old Concord Road 
Burlington, MA 01803 
(617)273-1020 
TWX: 710-332-1074 

1 06 Seventh Street 
Garden City, NY 11530 
(516) 747-6776 


WESTERN REGION 

1503 South Coast Drive 
Suite 320 

Costa Mesa, CA 92626 
(714) 957-6557 
TWX: 910-595-1533 

625 Ellis, Suite 300 
Mt. View, CA 94043 
(415) 964-6443 
TWX: 910-379-6431 


MIDWEST REGION 

2850 Metro Dr., Suite 703 
Minneapolis, MN 55420 
(612) 854-3224 
TWX: 910-576-3418 


HOME OFFICE 

P.O. Box 883 
Melbourne, FL 32901 
(305) 724-7045 
TWX: 510-959-6259 


Harris Systems Ltd. 

Semiconductor Programs Division 

P.O. Box 27 

145 Farnham Road 

Slough SL1 4XD 

United Kingdom 

Tel: 34666 

TWX: 848174 
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HS-6551RH 

256 X 4 CMOS RAM 


Features 


FUNCTIONAL TOTAL DOSE 

LATCH-UP FREE TO 

LOW STANDBY POWER 

LOW OPERATING POWER 

FAST ACCESS TIME 

TTL COMPATIBLE IN/OUT 

HIGH OUTPUT DRIVE - 1TTL LOAD 

HIGH NOISE IMMUNITY 

ON CHIP ADDRESS REGISTER 

MILITARY TEMPERATURE RANGE 

THREE-STATE OUTPUTS 

22 PIN PACKAGE FOR HIGH DENSITY 


2x104RADSi 
5.0 X 10” RAD Si/sec 
550/iW MAX 
25mW/MHz MAX 
300ns MAX 


Pinout 


TOP VIEW 



Description 

The HS-6551RH is a 256 by 4 static CMOS RAM fabricated using the 
Harris Programs Division radiation hardened self-aligned silicon gate 
technology. Synchronous circuit design techniques are employed to 
achieve high performance and low power operation. 

On-chip latches are provided for addresses, allowing efficient inter- 
facing with microprocessor systems. The data output buffers can be 
forced to a high impedance state for use in expanded memory arrays. 


A — Address Input W — Write Enable 

E — Chip Enable D — Data Input 

S — Chip Select Q — Data Output 



© 1C MASTER 1984 


4689 













CUSTOM/SEMICUSTOM 






Specifications HS-6551RH 


03 


ABSOLUTE MAXIMUM RATINGS 

Supply Voltage -VCC +7V 


Applied Input or Output Voltage 

Storage Temperature 


GND -0.3V 
VCC +0.3V 

-650C to +150OC 


OPERATING RANGE 

Operating Supply \/o!tage -VCC 4.5V to 5.5V 


Operating Temperature 


-550C to+1250C 


CAUTION: To prevent permanent damage to this device, care should be exercised to insure that the 
absolute maximum ratings for supply voltages, temperature and voltage or current at any 
pin is not exceeded during both static and dynamic operation. 


ELECTRICAL CHARACTERISTICS ® 


D.C. 


A.C. 




TEMP. & VCC = 








operating 

TEMP. = 250c W 





RANGE 

VCC = 5.0V 


test 

SYMBOL 

PARAMETER 

MIN 

MAX 

MIN 

typ 

MAX 

UNITS 

CONDITIONS 

ICCSB 

Standby Supply Current 


100 


10 

100 

MA 

iO = 0 

VI = VCC or GND 

I 



4 


1 R 

9 c; 

m A 

f = IMH 7 in = n 









VI = VCC or GND 

II 

Input Leakage Current 

- 1 .0 

+ 1.0 

-0.5 

0.0 

+0.5 

)UA 

GND^ VI ^ VCC 

lOZ 

Output Leakage Current 

- 1.0 

+ 1.0 

-0.5 

0.0 

+0.5 

/UA 

GND< VI < VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 

-0.3 


1.5 

V 


VIH 

Input High Voltage 

VCC -2.0 

VCC +o;3 

2.5 


5.3 

V 


VOL 

Output Low Voltage 


0.4 


0.2 

0.35 

V 

lOL = 2.0mA 

VOH 

Output High Voltage 

2.4 


3.0 

4.5 


V 

lOH = -1.0mA 

Cl 

Input Capacitance (D 


6 


4 

6 

PF 

VI = VCC or GND 
f = 1MHz 

CO 

Output Capacitance® 

. . 


10 


6 

10 

PF 

VI = VCC or GND 
f = 1MHz 

TELQV 

Chip Enable Access Time 


300 


160 

240 

ns 


TAVQV 

Address AcCfess Time 


30b 


150 

240 

ris 

® 

TS1LQX 

Chip Select 1 Output Enable Time 


150 


60 

120 

ns 

@ 

TWLQZ ■ 

Write Enable Output Disable Time 


150 


60 

120 

ns 

@ 

TS1 HQZ 

Chip Select 1 Output Disable Time 


150 


60 

120 

ns 

® 

TELEH 

Chip Enable Pulse Negative Width 

300 


240 

160 


ns 


TEHEL 

Chip Enable Pulse Positive Width 

150 


70 

50 


ns 


TAVEL 

Address Setup Time 

15 


0 

-10 


ns 

® 

TS2LEL 

Chip Select 2 Setup Time 

15 


0 

-10 


ns 

® 

TELAX 

Address Hold Time 

70 


50 

40 


ns 

® 

TELS2X 

Chip Select 2 Hold Time 

70 


50 

40 


ns 

® . 

TDVWH 

Data Setup Time 

150 


120 

100 


ns 

® 

TWHDX 

Data Hold Time 

0 


0 

0 


ns 

® 

TWLS1H 

Chip Select 1 Write Pulse Setup Time 

180 


150 

120 


ns 

® 

TWLEH 

Chip Enable Write Pulse Setup Time 

180 


150 

120 


ns 

® 

TS1LWH 

Chip Select 1 Write Pulse Hold Time 

180 


150 

120 


ns 

® 

TELWH 

Chip Enable Write Pulse Hold Time 

180 


150 

120 


ns 

@ 

1 iTv uvv n 

Write Ensble Pulse Width 

180 


1 50 

120 


ns 

® 

TELEL 

Read or Write Cycle Time 

450 


270 

170 


ns 

® 


o 

D- 

■D 

C 

o 

o 

£ 

0 

CO 

CO 


CO 

X 


NOTES; 1 . All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 

7 . Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example; Typical ICCOP = 1 .5mA/MHz. 

3. Capacitance sampled and guaranteed — not 100% tested. 

4. AC Test Conditions; Inputs — TRISE = TFALL = 20nsec; Outputs — 1 TTL load and 50pF. All timing measurements 
at 1/2 VCC. 

L Pre-radiation characteristics, see radiation effects for Post -Radiation characteristics. 
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The HS-6551RH Read Cycle is initiated by the falling edge 
of E. This signal latches the input address word and S2 into 
on-chip registers providing that minimum setup and hold 
times are met. After the required hold time, these inputs 
may change state without affecting device operation. 
S2 acts as a higher order address and simplifies decoding. 
For the output to be read, E, SI must be low and W must 
be high. S2 must have been latched low on the falling 


edge of E. The output data will be valid at access time 
(TELQV). 

The HS-6551 RH has output data latches that are controlled 
by E. On the rising edge of E the present data is latched 
and remains in that state until E falls. Either or both SI 
or S2 may be used to force the output buffers into a 
high impedance state. 













BgggQQgagQBBS! 






laCCgBQCBQi 

























TRUTH TABLE 


TIME 



INPUTS 



OUTPUTS 


REFERENCE 

E 

SI 

S2 

w 

A 

D 

1 

Q 

FUNCTION 

-1 

H 

H 

X 

X 

B 

B 

z 

MEMORY DISABLED 

0 

■V 

X 

L 

X 

D 

H 

z 

CYCLE BEGINS. ADDRESSES AND S2 ARE LATCHED 

1 

L 

L 

X 


S 

H 

z 

WRITE PERIOD BEGINS 

2 

L 

L 

X 

-T 

X 

V 

z 

DATA IN IS WRITTEN 

3 

J- x 

X 

H 

X 

X 

z 

WRITE is COMPLETED 

4 

H 

H 

X 

X 

□ 

□ 

z 

PREPARE FOR NEXT CYCLE (SAME AS -1) 

5 

•V 

X 

L 

X 

D 

B 

2 

' 

CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0) 


times within the E and SI low time (TELEH) various types 
of write cycles may be performed. If the SI low time 
(TS1LS1H) is greater than the W pulse plus an output 
enable time (TSILQX), a combination read-write cycle 
is executed. Data may be modified an indefinite number 
of times during any write cycle (TELEH). 

The HS-6551 RH may be used on a cornmon I/O bus struct- 
ure by tying the input and output pins together^ The 
rnultiplexing is accomplished internally by the W line. 
In the write cycle, when W goes [ow, the output buffers 
are forced to a high impedance state. One output disable 
time delay (TVVLQ2) must be allowed before applying 
input data to the bus. 


In the Write Cycle the failing edge of E latches the ad- 
dresses and S2 into on-chip registers. S2 must be latched 
in the low state to enable the device. The write portion of 
the cycle is defined as E, W, S1 being low ^nd S2 being 
latched low simultaneously. The W line may go low at any 
time during the cycle providing that the write pulse setup 
times (TWLEH and TWLS1H) are met. The write portion 
of the cycle is terminated on the first rising edge of either 
E, W, or ^ . 

If a series of consecutive vvrite cycles are to be executed, 
the W line may be held low until all desired locations 
have been written, if this method is used, data setup and 
hold times must be referenced to the first rising edge 
of E or SI. By positioning the write pulse at different 


Radiation Scree hi hg Procedure 


(1) Two (2) probed good samples per wafer will be select- 
ed from ^20% of the wafers in a run. (All wafers in 
a "run" will have been processed together through 
all high temperature processing steps and through 
metallization.) 

(2) The sample die shall be assembled and tested for 
functionality. 

(3) The sample devices shall be subjected to a Total 


Dose Radiation level of 2 x 10^ Rad Si ('*■10%) from 
a Gamma Cell 220 Cobalt 60 source or equivalent. 
The samples shall be biased at 5 volts with all inputs 
high. The dose rate shall be between 50 rads/sec 
and 200 rads/sec. 

(4) ICCSB 3t Vqc = 5 volts will be measured and recorded 
for each device within one hour (±15 minutes) after 
irradiation. The lot will be accepted only if the average 
of these measured values is ^lOmA. 


Radiation 

The HS-6551 RH is a radiation hardened memory 
processed with the same mask set as is used for 
HARRIS' equivalent commercial part. Latchup free 
operation is achieved by the use of special starting 
material and improved total dose hardness is ob- 
tained With Special high temperature processing 
cycles. These process techniques can, in principal, 
be applied to any standard HARRIS CMOS product. 

The primary failure mode under exposure to ionizing 
radiation is an increase in static leakage current 
(ICCSB). Functional failure due to the increased 
leakage currents will typically occur for dose levels 


Effects 

in excess of 5 x 10^ RAD-Si. AC and DC pa- 
rameters other than ICC will change less than 10% 
for total dose levels under 5 x 10^ RAD-Si. The 
excess leakage currents will anneal at room tempera- 
ture and are typically reduced by a factor of 3-10 
within 24 hours after irradiation. 

On a production basis, HARRIS is able to perform 
screens only for total dose hardness. Transient radia- 
tion tests, however, have shown the following results: 

Latchup free to doses > 5 x 10^1 rads/sec. 

Upset (loss of stored data) typically > 10^ rads/sec. 


O 

b 

3 

■D 

C 
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o 

E 
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Test Product Flow 


HARRIS SEMICONDUCTOR PRODUCT FLOW 
MIL-M-38510/MIL-STD-883. METHOD 5004 CLASS B 


100% SCREENING PROCEDURE 


O 

o 

3 

■D 

C 

o 

0 

£ 

0 

CO 

CO 

CO 

1 



SCREEN 

MIL-STD-883 METHOD/COND. 

Q 

Internal Visual 

2010Cond. B. 


Stabilization Bake 

1008 Cond. C (24 hrs. minimum) 

W 

Temperature Cycling 

lOIOCond. C 


Constant Acceleration 

2001 Cond. E; Y1 plane 


Seal: @ Fine 

1014 Cond. A or B 



® Gross 

1014 Cond. C2 

(e 

) 

Initial Electrical 

Harris Specifications 

(i 

j 

Burn-In Test 

1015, 1 60 hrs. @ 1 250C (or equiv- 
alent) 

0) 

Final Electrical 

Tested at Worst Case Operating 

V.. 

r 

1 00% go-no-go 

Conditions 

© 

External Visual 

2009 Sample Inspection 


Note: 

Traceability; All devices are assigned date code identification that provides traceability 
back to the inspection lot. 

Branding; All devices are branded with the part number and El A date code. 

Aged Products; Product that has been held for more than 24 months will be reinspected 

prior to shipment to group A inspection requirements. 

Additional 

Requirements: Sample Group A electrical tests are performed on a lot acceptance basis. 
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Packaging 


22 LEAD SIDE BRAZE DIP 


22 21 20 

19 18 17 16 15 

14 

13 

12 

1 2 3 

4 5 6 7 8 

9 

10 

11 


.1401 
.020 
(3.56 1 
.508) 


1 1.081.011 

,040 + 


(27.4 10.28) 

.050 TYP (1.27) 

.020 

(1.011 

.508) 

Li_ 

rLT 

1 n n n n nnnnri) 

f. 



.0201.003 

1 . (.5081.076) 

T 

.1751 


t 3901.010 
(9 901.254)'^ 


,0101.003 

{.2541.076). 


.010 
(4.44 1 

2.54) 


' T 

L .4101.015 _J 
(10.41.381) 


22 LEAD FLATPACK 



.006 1 .001 
{0,1310.03) 




.0181.001 

.020 _J 

.2851.015 

(0.4610.03) 

0.61) 

(7.24 10.38) 


.020 


.025 

:0.51) 


(0.64) 



REF. 

1 


.085 

( 2 . 16 )- 


1. Aii diiTiensions in inches; miHimeters are shown in parentheses. 

2. All dimensions ± .010 (± 0.25mm) unless otherwise shown. 


O 

D 

■o 

c 

o 

o 

E 

0 

CO 

(0 


0 
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Ordering information 


Example: HS 1 - 6551 RH 

J 


HARRIS PROGRAMS DIVISION 


PACKAGE 


PACKAGE 


-VERSION 


DEVICE 


FLAT PACK 

9- 

CERDIP 

1- 


NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 
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0Q 


Preliminary 


HS-6564RH 

Radiation Resistant 
8K X 8, 16K X 4 CMOS RAM 


Features 


LOW POWER STANDBY 

LOW POWER OPERATION 

DATA RETENTION 

TTL COMPATIBLE IN/OUT 

THREE STATE OUTPUTS 

FAST ACCESS TIME 

MILITARY TEMPERATURE RANGE 

ON CHIP ADDRESS REGISTERS 

ORGANIZABLE 8Kx8 OR 16Kx4 

40 PIN DIP PINOUT 2.000" x 0.900" 

FUNCTIONAL TOTAL DOSE 

DATA UPSET 

LATCH-UP FREE TO 


SOOjUW MAX 
180mW/MHz MAX 
3.0 V MIN 


250 nsec TYP. 
-55°C TO +125°C 


1x10* RAD Si 
=-10» RAD Si/SEC 
-5x10" RAD Si/SEC 


Description 

The HS-6564RH is a radiation resistant 64K bit, synchronous CMOS RAM. It 
consists of 16 HS-6504RH 4Kxl radiation resistant CMOS RAMs, in leadless 
carriers, mounted on a ceramic substrate. The HS-6564RH is configured as an extra 
wide, standard length 40 pin DIR The memory appears to the system as an array of 
16 4Kx 1 static RAMs. The array is organized as two 8K by 4 blocks of RAM sharing 
only the address bus. The data inputs, data outputs, chip enables and write enables 
are separate for each block of RAM. This allows the user to organize the 
HS-6564RH RAM as either an 8K by 8 or a 16K by 4 array. 

This 64K memory provides a unique blend of low power CMOS semiconductor 
technology and advanced packaging techniques. The HS-6564RH is intended for 
use in radiation environments where a large amount of RAM is needed, and where 
power consumption and board space are prime concerns. On-chip latches are 
provided for addresses, data input and data output allowing efficient interfacing with 
microprocessor systems. The data output can be forced to a high impedance for use 
in expanded memory arrays. The guaranteed low voltage data retention characteris- 
tics allow easy implementation of non-volatile read/write memory by using very 
small batteries mounted directly on the memory circuit board. 


Pinout 

TOP VIEW 



Pins 20 and 40 (VCC) are internally connected. 
Similarly pins 1 and 21 (Ground) are connected. The 
user is advised to connect all four VCC pins and 
Ground pins to his board busses. This will improve 
power distribution across the array and will enhance 
decoupling. 

Pin 1 0 is internally connected to pin 1 1 , and pin 30 is 
connected to pin 31. For those users wishing to 
preserve board compatibility with possible future 
RAM arrays, we recommend connections to the write 
lines be made at pins 1 1 and 31 , leaving pins 10 and 
30 free for future expansion. 


Functional Diagram 



Information on this device is preliminary. Data Is sublect to change unless rOterwise specifically agreed. No obligations are assumed for notice of 
change or future manufacture of tfifs device. 

CAUTION: These devices are sensitive to electronic discharge. Proper I.C. handling procedures should be followed. 

Copyright © Harris Corporation 1982. 
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Symbols and Abbreviations 

This data sheet utilizes a new set of specification nomenclature. This new format is an IEEE and JEDEC supported standard for 
semiconductor memories. It is intended to clarify the symbols, abbreviations and definitions, and to make all memory data sheets 
consistent. We believe that, once acclimated, you wiii find this standardized format easy to read and use. 


ELECTRICAL PARAMETER ABBREVIATIONS 

All abbreviations use upper case letters with no subscripts. 
The initial symbol is one of these four characters; 

V (Voltage) 

I (Current) 

P (Power) 

C (Capacitance) 

The second letter specifies input (I) or output (O), and the third 
letter indicates the high (H), low (L) or off (Z) state of the pin 
during measurements. Examples: 

VIL - Input Low Voltage 
lOZ - Output Leakage Current 

TIMING PARAMETER ABBREVIATIONS 

All timing abbreviations use upper case characters with no 
subscripts. The initial character is always T and is followed by 
four descriptors. These characters specify two signal points 
arranged in a “from-to” sequence that define a timing interval. 
The two descriptors for each signal point specify the signal 
name and the signal transitions. Thus the format is: 

T X X X X 

Signal name from which interval is defined 
Transition direction for first signal 
Signal name to which interval is defined 
Transition direction for second signal 

Signal Definitions; 

A = Address 
D = Data In 
Q = Data Out 
W = Write Enable 
E = Chip Enable 
S = Chip Select 
G = Output Enable 

Transition Definitions; 

H = Transition to High 
L = Transition to Low 
V = Transition to Valid 
X = Transition to Invalid or Don’t Care 
Z = Transition to Off (High Impedance) 



EXAMPLE: 

CHIP 

ENABLE 


WRITE 
ENABLE 

The example shows Write pulse setup time defined as 
TWLEH-Time from Write enable Low to chip Enable High. 



TIMING LIMITS 

The table of timing values shows either a minimum or a 

limit ir\r rNorom^tAr Inmif roni liromontQ flrp 

i I Id/MI I lUI I i lllllll IVI VSWWI I pMl Ml I w. ■ IWI IW w. W 

specified from the externa! system point of view. Thus, 
address set-up time is shown as a minimum since the system 
must supply at least that much time (even though most 
devices do not require it). On the other hand, responses from 
the memory are specified from the device point of view. Thus, 
the access time is shown as a maximum since the device 
never provides data later than that time. 


WAVEFORMS 


WAVEFORM 

SYMBOL 

INPUT 

OUTPUT 


MUST BE 
VALID 

WILL BE 

VALID 


CHANGE 
FROM H TO L 

WILL CHANGE 
FROM H TO L 


CHANGE 
FROM L TO H 

WILL CHANGE 
FROM L TO H 


DON'T CARE: 
ANY CHANGE 
PERMITTED 

CHANGING: 
STATE UNKNOWN 


— 

HIGH 

IMPEDANCE 
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8Q Specifications HS’6564RH 


ABSOLUTE MAXIMUM RATINGS=^ 


OPERATING RANGE 


Supply Voltage - (VCC - GND) 

Input or Output Voltage Applied 

-0.3 V to + 7.0 V 

Operating Supply Voltage 

+4.5 to +5.5V 

(GND -0.3V) 
to (VCC +0.3V) 

Operating Temperature 



Storage Temperature 

-65°C to +150°C 


-55°C to +125°C 


* CAUTION: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress only rating and functional operation of the device at these or at any 
other conditions above those indicated in the operational sections of this specification is not implied. 


ELECTRICAL CHARACTERISTICS 0 



SYMBOL 

PARAMETER 

TEMP. & VCC = 
OPERATING 
RANGE 

TYPICAL „ 

TEMP. = 25°C 0 

VCC = 5.0V 

UNITS 

TEST 

CONDITIONS 

MIN 

MAX 

PRE RAO 

POST RAD 

ICCSB 

Standby Supply Current 


800 

80 

80 

nA 

10 = 0 








VI = VCC or GND 

ICCOP1 

Operating Supply 


56 

36 


mA 

f = 1MHz, 10 = 0 


Current (8K x 8) 






VI = VCC or GND 

ICCOP2 

Operating Supply 


28 

18 


mA 

f = 1MHz, 10 = 0 


Current (16K x 4) ^ 






VI = VCC or GND 

ICCDR 

Data Retention 


600 

48 

48 

/iA 

10 = 0, VCC = 3.0 


Supply Current 






VI = VCC or GND 

VCCDR 

Data Retention 

3.0 


2.6 

1.8 

V 



Supply Voltage 







IIA 

Address Input Leakage 

-20 

+20 



JU.A 

GND^VIeVCC 

IID1 

Data Input Leakage 

-3 

+3 



ftA 

GNDsVI^VCC 


(8K x 8) 







IID2 

Data Input Leakage 

-5 

+5 



gA 

GNDsVNVCC 


(16K X 4) 







IIEI 

Enable Input Leakage 

-10 

+10 



IjlA 

GND^VI^VCC 


(8K X 8) 







IIE2 

Enable Input Leakage 

-5 

+5 



fiA 

GND^VNVCC 


(16K X 4) 







IIW 

Write Enable Input 

-10 

+10 



fxA 

GND^VI^VCC 


Leakage (Each) 







IOZ1 

Output Leakage (8K x 8) 

-20 

+20 

±4 

±4 

fjiA 

GND^VO^VCC 

IOZ2 

Output Leakage (16K x 4) 

-40 

+40 

±8 

±8 

IxA 

GND«VO«VCC 

VIL 

Input Low Voltage 

-0.3 

0.8 

1.5 

1.3 

V 


VIHI 

Input High Level 

VCC -1.5 

VCC +0.3 

2.7 

2.5 

V 



(Except E and W) 







VIH2 

Input High Level 
(t and 

VCC -1.0 

VCC +0.3 

2.9 

2.1 

V 


VOL 

Output Low Voltage 


0.4 

0.2 

0.15 

V 

10 = 2.0mA 

VOH 

Output High Voltage 

2.4 


4.6 

4.0 

V 

10 = -1.0mA 

CIA 

Address Input ^ 


200 



PF 

f = 1MHz, 


Capacitanpe ^ 






VI = VCC or GND 

CID1 

Data Input ^ 


50 



PF 

f = 1MHz, 


Capacitance (8K x 8) W 






VI = VCC or GND 

CID2 

Data Input ^ 


100 



PF 

f = 1MHz, 


Capacitance (16K x 4) 






VI = VCC or GND 

CIE1 

Enable Input ^ 


160 



pF 

f = 1MHz, 


Capacitance (8K x 8) 






VI = VCC or GND 

CIE2 

Enable Input ^ 


80 



pF 

f = 1MHz, 


Capacitance (16K x 4) 






VI = VCC or GND 

CIW 

Write Enable Input ^ 


100 



pF 

f = 1MHz, 


Capacitance (Each) 






VI = VCC or GND 

C01 

Output Capacitance 


50 



pF 

f = 1MHz, 


(8K x 8) ^ 






VO = VCC or GND 

C02 

Output Capacitance 


100 



pF 

f = 1MHz, 


(16K X 4) ^ 






VO = VCC or GND 


NOTES: 

(l) Each individual RAM in the leadless carrier is fully tested at worst case limits 
. of temperature and voltage. The complete assembled HS-6564RH array is 
tested at room temperature only. The worst case parameters are 
guaranteed over the specified temperature and voltage ranges. Room 
temperature, 5 volt data is provided for information purposes and is not 
guaranteed. 


( 2 ) Operating supply current is proportional to operatirig frequency. ICCOP is 
specified at an operating frequency of 1MHz, indicating repetive accessing 
at a Vs rate. Operation at slower rates will decrease ICCOP proportionally. 

(D Capacitance sampled and guaranteed - not 100% tested. 

@ Pre Radiation and Post Radiation limits. 
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Specifications HS-6564RH QQ 


ELECTRICAL CHARACTERISTICS 


SYMBOL 

PARAMETER 

TEMP. & VCC = 
OPERATING 
RANGE 

TYPICAL 

TEMP. = 25°C 

VCC = 5.0V 

UNITS 

TEST 

CONDITIONS 


MAX 

PRE RAO 

POST RAD 

TELQV 

Chip Enable Access 


350 

200 

230 

ns 

(B) 

TAVQV 

Address Access 


400 

220 

260 

ns 




(TAVQV=TELQV+TAVEL) 








TELQX 

Output Enable 

20 

120 

70 

80 

ns 



TEHQZ 

Output Disable 


130 

80 

90 

ns 



TELEL 

Read or Write Cycle 

480 


250 

320 

ns 



TELEH 

Chip Enable Low 

350 


200 

230 

ns 



TEHEL 

Chip Enable High 

130 


50 

90 . 

ns 



TAVEL 

Address Setup 

50 


20 

30 

ns 



TELAX 

Address Hold 

50 


30 

35 

ns 



TWLWH 

write Enable Low 

150 


90 

100 

ns 



TWLEH 

Write Enable Setup 

250 


190 

190 

ns 



TWLEL 

Early Write Setup 

10 


-5 

0 

ns 




(write Mode) 








TWHEL 

Write Enable Read Setup 

10 


-5 

0 

ns 



TELWX 

Early Write Hold 

100 




ns 




(write Mode) 








TDVWL 

Data Setup 

10 


-5 

20 

ns 



TDVEL 

Early Write Data Setup 

10 


-5 

20 

ns 



TWLDX 

Data Hold 

100 


70 

80 

ns 



TFi ny 

Farly Write Data Hnlri 

inn 


70 

80 

ns 



TQVWL 

Data \felid to Write 

0 


0 

0 

ns 



(Read-Modify- Write) 








NOTES: 

@ AC Test Conditions: 

Inputs - Trise = Tfall - 20ns. 

Outputs - CLOAD = tOOpF. 

Timing measured at 1.5V reference level. 


Read Cycie 


o 

o 

3 

•o 

c 

o 

o 

E 

0 

CO 

to 

'k- 

CO 

X 



TRUTH TABLE 


TIME 

REFERENCE 

INPUTS 

E W A 

OUTPUT 

Q 

FUNCTION 

-1 

H 

X 

X 

z 

MEMORY DISABLED 

0 


H 

V 

z 

CYCLE BEGINS, ADDRESSES ARE LATCHED 

1 

L 

H 

X 

X 

OUTPUT ENABLED 

2 

L 

H 

X 

V 

OUTPUT VALID 

3 

jr 

H 

X 

V 

READ ACCOMPLISHED 

4 

H 

X 

X 

z 

PREPARE FOR NEXT CYCLE (SAME AS -1) 

5 


H 

V 

z 

CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0) 


The address information is latched in the on chip registers on 
the falling edge of E (T = 0). Minimum address set up and hold 
time requirements must be met. After the required hold time, 
the addresses may change state without affecting device 
operation. During time (T = 1) the output becomes enabled 


but data is not valid until during time (T = 2). W must remain 
high ujitil after time (T = 2). After the output data has been 
read, E may return high (T = 3). This will disable the output 
buffer and ready the RAM for the next memory cycle (T = 4). 
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8B 


Early Write Qycle 


— ► 

TAVEL [- TELAX - 


TAVEL I* 

* 

^ ADD VALID y 


{ NEXT ADD 


tElel — - 



IfcL -*■ 

— \ 

1 

TELEH ►■^TEHEL — " 

S ... . ^ 

TWLEL J 

-*-TELWH-^ 

1 

TWLEL 

S. 

— 

w 


TDVEL ► 


-TELDX -*1 


TDVEL 

— 


K DATA VALID ^ 


^ NEXT DATA 


HIGH-Z ^ HIGH-Z 


TRUTH TABLE 


TIME 

REFERENCE 


INPUTS 
W A 

D 

OUTPUT 

Q 

FUNCTION 

-1 

H 

X 

X 

X 

’ z 

MEMORY DISABLED 

0 

X 

L 

V 

V 

z 

CYCLE BEGINS, ADDRESSES ARE LATCHED 

1 

L 

X 

X 

X 

z 

WRITE IN PROGRESS INTERNALLY 

2 

y 

X 

X 

X 

z 

WRITE COMPLETED 

3 

H 

X 

X 

X 

z 

PREPARE FOR NEXT CYCLE (SAME AS -1) 

4 

X 

L 

V 

V 

z 

CYCLE ENDS. NEXT CYCLE BEGINS (SAME AS 0) 


high impedance state and will remain in that state until E 
returns high (T = 2). For this cycle, the data input is latched by 
E going low; therefore data set up and hold times should be 
referenced to E. When E (T = 2) returns to the high state, the 
output buffer disables and all signals are unlatched. The 
device is now ready for the next cycle. 

Read Modify Write Cycle 


o 

13 

■o 

c 

o 

o 

E 

0 

03 


The early write cycle is the only cycle where the ou^ut is 
guaranteed not to become active. Op the falling edge of E (T = 
0), the addresses, the write signal, and the_data input are 
latched in on chip registers. The logic value of W at the time E 
falls determines the _state of the output buffer for that cycle. 
Since W is low when E falls, the output buffer is latched into the 


CO 



-1 0 1 2 3 4 5 6 


TRUTH TABLE 


TIME 

REFERENCE 

t 

INPUTS 
W A 

D 

OUTPUT 

Q 

FUNCTION 

■BBH 

H 

X 

X 

X 

z 

MEMORY DISABLED 


X 

H 

V 

X 

z 

CYCLE BEGINS. ADDRESSES ARE LATCHED 


L 

H 

X 

X 


OUTPUT ENABLED 


L 

H 

X 

X 


OUTPUT VALID, READ AND MODIFY TIME 


L 

X 

X 

V 


WRITE BEGINS, DATA IS LATCHED 

4 

L 

X 

X 

X 


WRITE IN PROGRESS INTERNALLY 

5 

y 

X 

X 

X 


WRitE COMPLETED 

6 

H 

X 

X 

X 


PREPARE FOR NEXT CYCLE (SAME AS -1) 

7 

X. 

H 

V 

X 


CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0) 


The read modify write cycle ^gins as all other cycles on the 
falling edge of E (T = 0). The W line should be high at (T = 0) in 
order to latch the output buffers in the active state. During (T = 
1) the output will be active but not valid until (T = 2). On the 
falling edge of the W (T ^3) the data present at the output and 
input are latched. The W signal also latches jtself on its low 


going edge. All input signals excluding E have been latched 
and have no further effect on the RAM. The rising edge of E (T 
= 5) completes the write portion of the cycle and unlatches all 
inputs and output. The output goes to a high impedance and 
the RAM is ready for the next cycje. 


NOTES: In the above descriptions the numbers in parenthesis (T = n) refer to the respective timing diagrarns. The numbers are located on the time reference 
line below each diagram. The timing diagrams shown are only examples and are not the only valid method of operation. 


4700 


® iC MASTER 1984 












Board Size Tradeoffs 
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HARRIS 

MIL- 
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SC 


Internal V 
Stabilizat 
Tempera. 
Constant 

Seal: F 

C 

Initial Ele< 
Burn-In T 

Final Ele 
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External \ 


!S PERFORMEC 
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HS-6564RH-64K BIT CMOS RAM 


Printed circuit board real estate is a costly commodity. Actual 
board costs depend on layout tolerances, density, complexity, 
number of layers, choice of board material, and other factors. 


The following table compares board space for 16 standard DIP 
4K RAMs to the HS-6564RH RAM array. Both fine line, close 
tolerance layout and standard “easy” layout board sizes are 
shown in the comparison. 


64K ARRAY OF 16 4K RAMs ON A PC BOARD V.S. THE HS-6564RH 


PACKAGE 

CIRCUIT SUBSTRATE 

SIZE 

18 Pin DIP 

Standard 

Two Sided PCB 

12 to 15 sq. in. 

18 Pin DIP 

Fine Line or 

Multilayer PCB 

9 to 11 sq. in. 

18 Pin 

Leadless Carrier 

Multilayer 

Alumina Substrate 

3 to 5 sq. in. 

> HS-6564RH 

Two Sided Mounting 

Multilayer 

Alumina Substrate 

2 sq. in. 


The cost of semiconductor circuits decline with time. If actual analysis. In your cost analysis, also consider the advantages of 
costs were included, they would be out of date in a very short a lighter, smaller overall package for your system. Consider 
time. We urge you to contact your local Harris office or sales how much more valuable your system will be when the 
representative for accurate pricing allowing cost tradeoff memory array size is decreased to about 1/6 of normal size. 
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Harris Semiconductor 


Packaging 


To Organize 8K x 8: 

Connect: El with E3 
K with £4 
W1 with W2 


Concerns for Proper Operation of Chip 

The transition between blocks of RAM reqt 
the chip enables as if there were only two, E 
between chip enables must be treated with 
high at least one chip enable high time (TEI 
devices whose outputs are tied common e 

Printed Circuit Board Mounting: 

The leadless chip carrier packages used in 1 
to VCC or GND. The designer should be aw 
pressed completely down against the surfa 
help prevent the leadless carriers from ton 




HARRIS CMOS RAMs are designe< 
guaranteed over temperature. The fo 

1. Chip Enable (E) must be he 

2. All other inputs should be h 

3. Inputs which are to be held h 
up and power down transitic 

4. The RAM can begin operat 


NOTES: 

1. ALLE 
BE G( 
MIN.' 

2. FLAT 

3. DIE/s 
CONI 


NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconduc 
and lor specifications at any time without notice. Accordingly Ihe reader is cautioned to verii 


Sa/es Offices 

UNITED STATES 

EASTERN REGION 

2600 Virginia Avenue 
Suite 800 

Washington, DC 20037 
(202) 342-3900 
TWX: 710-822-9301 

Five Old Concord Road 
Burlington, MA 01803 
(617) 273-1020 
TWX: 710-332-1074 

1 06 Seventh Street 
Garden City, NY 11530 
(516) 747-6776 


WESTERN REGION 

1503 South Coast Drive 
Suite 320 

Costa Mesa, CA 92626 
(714) 957-6557 
TWX: 910-595-1533 

625 Ellis, Suite 300 
Mt. View, CA 94043 
(415) 964-6443 
TWX: 910-379-6431 


MIDWEST REGION 

2850 Metro Dr., Suite 703 
Minneapolis, MN 55420 
(612) 854-3224 
TWX: 910-576-3418 

HOME OFFICE 

P.O. Box 883 
Melbourne, FL 32901 
(305) 724-7045 
TWX: 510-959-6259 
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Board Size Tradeoffs 

Printed circuit board real estate is a costly commodity. Actual The following table compares board space for 16 standard DIP 
board costs depend on layout tolerances, density, complexity, 4K RAMs to the HS-6564RH RAM array. Both fine line, close 
number of layers, choice of board material, and other factors. tolerance layout and standard “easy” layout board sizes are 

shown in the comparison. 


64K ARRAY OF 16 4K RAMs ON A PC BOARD V.S. THE HS-6564RH 


PACKAGE 

CIRCUIT SUBSTRATE 

SIZE 

.18 Pin DIP 

Standard 

Two Sided PCB 

12 to 15 sq. in. 

18 Pin DIP 

Fine Line or 

Multilayer PCB 

9 to 11 sq. in. 

18 Pin 

Leadless Carrier 

Multilayer 

Alumina Substrate 

3 to 5 sq. in. 

. HS-6564RH 

Two Sided Mounting 
, Multilayer 

Alumina Substrate 

2 sq. in. 


The cost of semiconductor circuits decline with time. If actual 
costs were included, they would be out of date in a very short 
time. We urge you to contact your local Harris office or sales 
representative for accurate pricing allowing cost tradeoff 


analysis. In your cost analysis, also consider the advantages of 
a lighter, smaller overall package for your system. Consider 
how much more valuable your system will be when the 
memory array size is decreased to about 1/6 of normal size. 



HS-6564RH-64K BIT CMOS RAM 


O 

+-> 

O 

3 

■u 

c 

o 

o 

E 

0 

CO 

w 

‘iZ 

v_ 

CO 

X 
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Organization Guide 


To Organize 8K x 8: 


To Organize 16K x 4: 


Connect: El with E3 

(Pins9 + 32) 

Connect: CX) with Q4 

(Pins 2 + 39) 

E2 with E4 

(Pins 12 + 29) 

DO with D4 

(Pins 3 + 38) 

W1 with W2 

(Pins 11 + 31) 

Q1 with Q5 

D1 with D5 

D2 with D6 

Q2 with Q6 

D3 with D7 

Q3 with Q7 _ 

Optional ^1 may be common with W2 

(Pins 4 + 37) 
(Pins 5 + 36) 
(Pins 16 + 25) 
(Pins 17 + 24) 
(Pins 18 + 23) 
(Pins 19 + 22) 
(Pins 11 +31) 


Concerns for Proper Operation of Chip Enables: 

The transition between blocks of RAM requires a change in the chip enable being used. When operating in the 8K x 8 mode, use 
the chip enables as if there were only two, E1 and E2. In the 16K x 4 mode, all chip enables must be treated separately. Transitions 
between chip enables must be treated with the same timing constraints that apply to any one chip enable. All chip enables must be 
high at least one chip enable high time (TEHEL) before any chip enable can fall. More than one chip enable low simultaneously, for 
devices whose outputs are tied common either internally or externally, is an illegal input condition and must be avoided. 

Printed Circuit Board Mounting: 

The leadless chip carrier packages used in the HS-6564RH have conductive lids. These lids are electrically floating, not connected 
to VCC or GND. The designer should be aware of the possibility that the carriers on the bottom side could short conductors below if 
pressed completely down against the surface of the circuit board. The pins on the package are designed with a standoff feature to 
help prevent the leadless carriers from touching the circuit board surface. 


Low Voitage Data Retention 

HARRIS CMOS RAMs are designed with battery backup in mind. Data retention voltage and suppjy current are 
guaranteed over temperature. The following rules insure data retention: 

1. Chip Enable (E) must be held high during data retention; within VCC + 0.3V to VCC - 0.3V. 

2. All other inputs should be held either high (at CMOS VCC) or at ground to minimize ICCDR. 

3. Inputs which are to be held high (e.g. E) must be kept between VCC + 0.3V and 70% of VCC during the power 
up and power down transitions. 

4. The RAM can begin operation one TEHEL after VCC reaches the minimum operating voltage (4.5 volts). 


DATA RETENTION TIMING 
I-* DATA RETENTION MODE 
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Radiation Screening Procedure 

(1) Two (2) probed good samples per wafer will be selected 
from & 20% of the wafers in a run. {All wafers in a 
"run" will have been processed together through all 
high temperature processing steps and through metal- 
lization.) 

Radiation level of 1 x 10^ Rad Si (± 10%) from a 
Gamma Cell 220 Cobalt 60 source or equivalent. The 
samples shall be biased at 5 volts with all inputs high. 
The dose rate shall be between 50 rads/sec and 200 
rads/sec. 

(2) The sample die shall be assembled and tested for 
functionality. 

(3) The sample devices shall be subjected to a Total Dose 

(4) The samples will be tested to the data sheet limits 
within one hour (±15 minutes) after irradiation. 

The lot will be accepted only if all units, exclusive of 
non-radiation failures, meet the data sheet limits. 

Radiation Effects 

The HS-6564RH is a radiation resistant memory module 
designed to survive in a radiation environment and to 
meet the electrical characteristics and be pin compat- 
ible to the Harris equivalent commercial part. Latchup 
free operation, achieved by the use of special starting 
material and improved total dose hardness, is obtained 
with special high temperature processing cycles. These 
process techniques can, in principle, be applied to any 
s^aficiarcj HARRIS CMOS product. 

On a production basis, HARRIS only performs screens 
for total dose hardness to a level of 1 x 105 rad-Si. 
Transient radiation tests, however, have shown the 
following results: 

Latchup free to doses ^ 5 x 101 1 rads/sec. 

Upset (loss of stored data) typically >108 rads/sec. 


Test Product Flow 

HARRIS SEMICONDUCTOR PRODUCT FLOW 
MIL-STD>883, METHOD 5004 CLASS B 

100% SCREENING PROCEDURE* 



SCREEN 

MIL<STD^83 METHOD/COND. 


Internal Visual 

2010Cond. B. 


Stabilization Bake 

1008 Cond. C (24 hrs. minimum) 


Temperature Cycling 

1010 Cond. C 


Constant Acceleration 

2001 Cond. E; Y1 plane 

(s) 

Seal: Fine 

1014 Cond. A or B 

JL 

Gross 

1014 Cond. C2 

© 

Initial Electrical 

Harris Specifications 

m 

Burn-In Test 

1015, 160 hrs. @ 125°C (or equiv- 
alent) 

© 

Final Electrical 

Tested at Worst Case Operating 

1 

100% go-no-go 

Conditions 

© 

External Visual 

2009 Sample Inspection 


* ALL screening IS PERFORMED AT LEADLESS CARRIER LEVEL EXCEPT FINAL ELECTRICAL 

NOTE: 

Traceability: All devices are assigned date code identification that provides traceability back to the inspection lot. 

Branding: All devices are branded with the part number and EIA date code. 

Aged Products: Product that has been held for more than 24 months will be reinspected prior to shipment to group A 
inspection requirements. 

Additional 

Requirements: Sample Group A electrical tests are performed on a lot acceptance basis. 
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Packaging 





NOTES: 

1. ALL EXPOSED METALLIZED AREAS SHALL 
BE GOLD PLATED 50 MICRO INCHES 
MIN. THICKNESS OVER NICKEL PLATE. 

2. FLATNESS PERTAINS TO METALLIZED PADS ONLY. 

3. DIE ATTACH PAD TO BE ELECTRICALLY 
CONNECTED TO PIN NO. 18. 


NOTtCE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves the right to make changes in circuit design 
and lor specifications at any time without notice. Accordingly the reader is cautioned to verify that data sheets are current before placing orders. 


Sales Offices 

UNITED STATES 


EASTERN REGION 

2600 Virginia Avenue 
Suite 800 

Washington, DC 20037 
(202) 342-3900 
TWX: 710-822-9301 

Five Old Concord Road 
Burlington, MA 01803 
(617) 273-1020 
TWX: 710-332-1074 


WESTERN REGION 

1503 South Coast Drive 
Suite 320 

Costa Mesa, CA 92626 
(714) 957-6557 
TWX: 910-595-1533 

625 Ellis, Suite 300 
Mt,'View, CA 94043 
(415) 964-6443 
TWX: 910-379-6431 


MIDWEST REGION 

2850 Metro Dr., Suite 703 
Minneapolis, MN 55420 
(612) 854-3224 
TWX: 910-576-3418 


HOME OFFICE 

P.O. Box 883 
Melbourne, FL 32901 
(305) 724-7045 
TWX: 510-959-6259 


1 06 Seventh Street 
Garden City, NY 11530 
(516) 747-6776 


EUROPEAN 

Harris Systems Ltd. 

Semiconductor Programs Division 

P.O. Box 27 

145 Farnham Road 

Slough SL1 4XD 

United Kingdom 

Tel: 34666 

TWX: 848174 
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Preliminary 


Features 


• HIGH SLEW RATE . . . . . . • . >±22V/iis 

• FAST SETTLING TIME 450ns 

• WIDE POWER BANDWIDTH . 12MHz 

• LOW OFFSET VOLTAGE ±5mV 

• LOW POWER SUPPLY CURRENT 6.5mA 

• SHORT CIRCUIT PROTECTION 

• RADIATION ENVIRONMENT 

NEUTRON FLUENCE ( 0 ) 5 x 10l2n/cm2 (E>10KeV) 

GAMMA RATE ( 7 ) 1 x 109 RADs Si/s 

GAMMA DOSE ( 7 ) lx 10® RADs Si 


HS-3516RH 

High Slew Rate, Wideband, 
Radiation Resistant, 
Operational Amplifier 


Description 

The HS-3516RH is a monolithic, high slew rate, wideband, 
radiation resistant, operational amplifier. It provides a band- 
width (unity gain stable) of greater than 10MHz and a 
slew rate in excess of 22V/usec. Optional frequency com- 
pensation adjustment is provided. The HS-3516RH has an 
internal unity gain frequency compensation capacitor which 
is internally connected. A clamp node feature enables the 
user to clamp the output voltage via pin 3 which can source 
or sink up to 3mA for high frequency clamped switching 
purposes. 

This device is designed to operate from — 55^0 to +1250C 
and in strategic-level radiation environments. 


Pinout 


TOP VIEW 



BW2 

NC 

BW1 

+V 

OUTPUT 

NC 

NC 
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Specifications HS-3516RH 


ABSOLUTE MAXIMUM RATINGS 

Voltage Between +V and -V terminals 40V Internal Power Dissipation 625mW 

Differential Input Voltage ±15V Storage Temperature Range -65oC to +1750C 

Output Short Circuit Duration Indefinite Operating Temperature Range -550C to +1250C 

CAUTION: To prevent permanent damage to this device, care should be exercised to insure 
that the absolute maximum ratings for supply voltages, temperature and voltage 
or current at any pin is not exceerted during both static and dynamic operation. 


ELECTRICAL CHARACTERISTICS +V = 15V, -V 


550 c to+125PC 


PARAMETER 












Test Circuits 




SLEW RATE CIRCUIT 



1. SLEW RATE = ^ 


OR 


-O VOUT 


5 

Tr- ius) 


V//i$ 

V/jus 


.1 

lOVpp 

T 


50 KHz t1 KHz V|N RISE TIME 20 m (20 TO 80%) 


2. INPUT BIAS CURRENT OF NON- 
INVERTING INPUT MAY INCREASE 
IF V||si APPLIED BEFORE + V AND 
-V. 






RISE TIME/SETTLING TIME CIRCUIT 




O 

13 

T3 

C 

o 

o 

£ 

0 

CO 

(0 


CO 
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VOLTAGE CLAMP CIRCUIT 



1. V||y| = +1.0 VDC 

2. VCLAMP “ -3.0 VDC 

3. MEASURE VqUT; VqUT SHALL BE WITHIN 
+ 0.4VDC OF VCLAMP. 

4. REPEAT STEPS 1, 2, 3 USING BOTH VOLTAGES 
OF OPPOSITE POLARITY. 

5. REPEAT STEPS 1 THRU 4 USING A VALUE OF 
6 VDC IN STEP 2. 

MIN MAX 

6. 1= -1.0mA -3.3mA 

+ 0.5mA + 3.0mA 


IRRADIATION CIRCUIT 


BURN-IN CIRCUIT 


+15V 

<? 



6 


-1SV 


+J5V 



V|N = 50 KHz SQUARE 
WAVE 50% DUTY CYCLE 
-4.0V TO +4.0V 
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Radiation Screening Procedure 


(1) Two (2) probed good samples per wafer will be selected 
from > 20% of the wafers jn a run. (All wafers in a "run" 
will have been processed together through all high temper- 
ature processing steps and through metallization.) 

(2) The sample die shall be assembled and tested for function- 
ality. 

(3) The sample devices shall be subjected to a Total Dose 
Radiation level of 1 x 10® Rad (Si) ±10% from a gamma cell 
220 cobalt 60 source or equivalent. The devices will be 
powered in the configuration illustrated with VSUPPLY = 
+ 15V. The dose rate shall be between 50 rads/sec and 
200 rads/sec. 

(4) AV0L, VIO, and IBIAS, with VSUPPLY = ±15V, will be 
measured and recorded for each device within one hour 
after irradiation. The lot will be accepted only if the sample, 
exclusive of non-radiation failures, meets the limits of 
AVOL > 80dB, VIO < ±5.0mV and IBIAS < ±400nA at 
room temperature. 


Radiation Effects 

(1) Total Dose 

Little or no effect will be observed at 1 x 10^ Rad (Si). 
IB|AS/ IIO, and AvOL starts to degrade between 1 x105 
and 1 X 106 Rad (Si). 

(2) Dose Rate 

Devices are constructed in Dl and consequently are latchup 
free. 

(3) Neutron Fluence 

Performance degradation is insignificant at 5 x 10l2n/cm2. 


Test Product Flow 


HARRIS SEMICONDUCTOR PRODUCT FLOW 
MIL-STD-883. METHOD 5004 CLASS B 


100% SCREENING PROCEDURE 


SCREEN 

MIL-STD-883 METHOD/COND. 

Internal Visual 

2010 Cond. B. 

Stabilization Bake 

1008 Cond. C (24 hrs. minimum) 

Temperature Cycling 

- lOIOCond.C 

Constant Acceleration 

2001 Cond. E; Y1 plane 

Seal: A Fine 

1014 Cond. A or B 

B Gross 

1014 Cond. C2 

Initial Electrical 

Harris Specifications 

Burn-In Test 

1015, 160 hrs. @ 1250C (or equiv- 
alent) (Burn-In circuits enclosed) 

Final Electrical 

Tested at Worst Case Operating 

100% go-no-go 

Conditions 

External Visual 

2009 Sample Inspection 


Traceability; All devices are assigned date code identification that provides traceability 
back to the inspection lot. 

Branding: All devices are branded with the part number and EIA date code. 

Aged Products; Product that has been held for more than 24 months will be reinspected 
prior to shipment to group A inspection requirements. 

Additional 

Requirements: Sample Group A electrical tests are performed on a lot acceptance basis. 


Sales Offices 

EASTERN REGION 

2600 Virginia Avenue 
Suite 800 

Washington, DC 20037 
(202) 342-3900 
TWX: 710-822-9301 

Five Old Concord Road 
Burlington, MA 01803 
(617) 273-1020 
TWX; 710-332-1074 

106 Seventh Street 
Garden City, NY 11530 
(516) 747-6776 


WESTERN REGION 

1503 South Coast Drive 
Suite 320 

Costa Mesa, CA 92626 
(714) 957-6557 
TWX: 910-595-1533 

625 Ellis, Suite 300 
Mt. View, CA 94043 
(415) 964-6443 
TWX: 910-379-6431 


MIDWEST REGION 

2850 Metro Dr., Suite 703 
Minneapolis, MN 55420 
(612)854-3224 
TWX: 910-576-3418 

HOME OFFICE 

P.O, Box 883 
Melbourne, FL 32901 
(305) 724-7045 
TWX: 510-959-6259 


EUROPEAN 

Harris Systems Ltd. 

Semiconductor Programs Division 

P.O. Box 27 

145 Farnham Road 

Slough SL1 4XD 

United Kingdom 

Tel: 34666 

TWX: 848174 
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HS-3530RH 




Low Power- 
Radiation Resistant 
Programmable Operational Amplifier 


Features 


WIDE RANGE AC PROGRAMMING 

SLEW RATE 06 T03V/jUs 

GAIN X BANDWIDTH lOOKHz TO 5.0MHz 

WIDE RANGE DC PROGRAMMING 

POWE R SUPP L Y R AN G E ±1 .5V TO ±1 8 V 

SUPPLY CURRENT lOpA TO 1.2mA 

SHORT CIRCUIT PROTECTION 

RADIATION ENVIRONMENT 

NEUTRON FLUENCE(0) . 5 x lO^^ n/cm2 ( E > lOKeV) 

GAMMARATEiy) 1 x 10^ RADS (Si)/s 

GAMMA DOSE(y) 1 x lO^ RADS (Si) 


Description 


The HS-3530 is a Low Power Operational Amplifier which is an 
internally compensated monolithic device offering a wide range 
of performance specifications. Parameters such as power dissi- 
pation, slew rate, bandwidth, noise and input DC parameters are 
programmed by selecting an external resistor or current source. 
Supply voltages as low as +3 volts may be used with I ittle degrada- 
tion of AC performance. The HS-3530 has been specifically de- 
signed to meet exposure to radiation environments. Operation 
from — 55°C to -H25 C is guaranteed. 

A major advantage of the HS-3530 is that operating characteris- 
tics remain virtually constant -over a wide supply range (+3V to 
•t15V), allowing the amplifier to offer maximum performance in 
almost any system, including battery operated equipment. A pri- 
mary application for this device is in active filtering and condi- 
tioning for a wide variety of signals that differ in frequency and 
amplitude. Also, by modulating the set current, it can be used 
for designs such as current controlled oscillators/modulators, 
38rTip!8 snd hold circuits and variab!© actlv© fiiterSz 
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Package 


Pinout 


TOP VIEW 



1. All dimensions in inches; millimeters are shown in parentheses. 

2. All dimensions i .010 (l'0.25mm) unless otherwise shown. 



NOTE: Case tied to V- 
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ABSOLUTE MAXIMUM RATINGS 


•set (current at Iset) 

BOOiuA 

Voltage between V+ and V- terminals 

40V 

VSET (voltage to ground at Iset) 

(V+-2.0V)<VSET<V+ 

Differential Input Voltage 

±20V 

Output Short Circuit Duration 

Indefinite 

Input Voltage (Note 1) 

± 15V 

Storage Temperature Range 

-65*^ to +i5(re 

NOTE; 


Operating Temperature Range 

-55“P tp +125X 

^ For supply voltage less than 

ll 5V, the absolute maximum input voltage is equal to the supply voltage. 




Specifications HS-3530 


PRE-RADIATION ELECTRICAL CHARACTERISTICS 


O 

+-» 

o 

■o 

c 

o 

o 

E 

0 

CO 


(0 


CO 



^SUPPLY = -15V 

TEMP. 

■set = 1-5/^ A 
(RL = 75Kn) 

■set = ISjUA 
(Rl =5X0) 

UNITS 

PARAMETER 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

Offset 

250C 


1 

3 


1 

3 

mV 

Voltage 

Full 



5 



5 

mV 

Input Bias 

250C 


1.2 



10 

20 

nA 

Current 

Full 


2.5 



22 

40 

nA 

input Offset 

250C 


0.3 



2 

5 

nA 

Current 

Full 






10 

nA 

Input 

250C 


>100 


50 

>100 


MO 

Resistance 









Large Signal 

250C 

65 K 

115K 


80K 

130K 


V/V 

Voltage Gaini 

Full 

25K 

60K 


50K 

TOK 


V/V 

Common Mode 

250C 

80 

115 


80 

115 


dB 

Rejection Ratio^ 

Full 




80 

110 


dB 

Supply 

250C 


13 

15 


125 

150 

jUA 

Current ‘ 

Full 


14 

15 


130 

160 

/iA 

Power Supply 

259C 

80 

130 


80 

130 


dB 

Rejection Ratio^ 

Full 




80 

120 


dB 

Output Voltage 

250C 

±12.5 

±14.2 


±12.5 

±14.2 


V 

Swing2 

Full 

±10.5 

±14.0 


±10.5 

±14.0 


V 

Output 

250c 


±.5 



±5 


mA 

Current 

Full 


±.4 



±4 


mA 

Output Short- 

250c 


2 



14 


mA 

Circuit Current 









Gain-Bandwidth 

25°C 


55 



' 850 


kHz 

Product 

Full 


65 



640 


kHz 

Slew Rate5 

250c 


.05 



.55 


V//US 

Rise Time^ 

250c 


7.5 



.7 


tis 

Overshoot^ 

250c 


5 



10 


% 

Overdrive 

250c 





2 


MS 

Recovery Time 













•SET= 1 - 5 pA 

■set = 15 MA 


^SUPPLY = i3V 


<Rl = 75 Kn) 


(Rl = 5 X 0 ) 



PARAMETER 

TEMP. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

uNi're 

Large Signal 

250c 

25K 

60K 


25 K 

75K 


V/V 

Voltage Gaini 

Full 

15K 

40K 


25K 

50K 


V/V 

Common Mode 

250c 

80 

100 


80 

95 


dB 

Rejection Ratio^ 

Full 

80 

90 





dB 

Supply 

250c 


12 

15 


115 

150 

jUA 

Current 

Full 



15 



160 

jUA 

Power Supply 

250c 

80 

105 


80 

105 


dB 

Rejection Ratio^ 

Full 

80 

100 





dB 

Output Voltage 

250c 

±2.0 



±2.0 



V 

Swingl 

Full 

±2.0 



±2.0 



V 

Gain-Bandwidth 

250c 


72 



730 


kHz 

Product 

Full 


60 



600 


kHz 

Slew Rate^ 

250c 


04 



.4 


V/jUS 

Offset 

250c 


1 

3 


1 

3 

mV 

Voltage 

Full 



5 



5 
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Transient Response/Siew Rate Circuit 



Typical Performance Curves 



TEMPERATURE (OC) 















Radiation Screening Procedure 


(1) Two (2) probed good samples per wafer will be selected from 
^20% of the wafers in a run. (All wafers in a "run" will have 
been processed together through all high temperature processing 
steps and through metalllEation.) 

(2) The sample die shall be assembled and tested for functionality. 

( 3 ) The sample devices shall be subjected to a Total Dose Radiation 
level of 1 X 10® Rad (Si) +10% from a Gamma Cell 220 
Cobalt 60 source or equivalent. The devices will be powered in a 
voltage follower configuration, with IsET “ 15 ^ A and 
VsupplY “ ±15^. The dose rate shall be between 50 rads/sec 
and 200 rads/sec. 

(4) AvoL '^10, *SET“ 15 VguppLY “ +15V and 

= 25K, will be measured and recorded for each device within 
one hour after irradiation. The lot will be accepted only if the 
sample, exclusive on non-radiation failures, meets the limitsiof 
AyoL ^ 20K V/V and V|o^3.5 mV at room temperature. 


Radiation Effects 


(1) Total Dose: 

Very little degradation of any of the parameters will be seen up 
to y= 104 Rad (Si). Moderate degradation of open loop gain, bias 
current, and offset current begins at greater than 10® and less 
than 10® Rad (Si). 


Dose Rate: 

During transient ionizing radiation at a level of 1 x 10® rad 
(Si)/s, the peak level of supply current will be about 150 to 
200 mA. After about 0.1 to 0.5 /US this current drops about 10%. 
Maximum recovery time will be about 6 to 8)US. 


Neutron Fluence: 

Large signal voltage gain degrades rapidly for low supply voltages 
and low set currents. For VgjjppLy = +15V and Iset^ 1®A1A, 
large signal voltage gain degrades by only about 50%. Input bias 
current doubles for 0= 5 x 10l2n/c 


Test Product Flow 


HARRIS SEMICONDUCTOR PRODUCT FLOW 
MIL - STD - 883, METHOD 5004 CLASS B 
100% SCREENING PROCEDURE 


SCREEN 

MIL-STD-883 METHOD/COND. 

Internal.Visual 

2010Cond. B. 

Stabilization Bake 

1008 Cond. C (24 hrs. minimum) 

Temperature Cycling 

lOIOCond. C 

Constant Acceleration 

2001 Cond. E; Y1 plane 

Seal: A Fine 

B Gross 

1014 Cond. A or B 

1014 Cond. C2 

Initial Electrical 

Harris Specifications 

Burn-In Test 

1015, 160 hrs. 125°C 
(or equivalent) 

Final Electrical 

100% go-no-go 

Tested at Worst Case Operation 

Conditions 

External Visual 

2009 Sample Inspection 


Note: Traceability: 

Branding: 

Aged Products: 

Additional 

Requirements: 


All devices are assigned date code identification that provides traceability 
back to the inspection lot. 

All devices are branded with the part number and El A date code. 

Product that has been held for more than 24 months will be reinspected 
prior to shipment to group A inspection requirements. 


Sample Group A electrical tests are performed on a lot acceptance basis. 


© 1C MASTER 1984 


4713 


Harris Semiconductor 




HARRIS 

HS-3546RH^ 

Radiation Resistant 


Preliminary / 

High Performance 
Operational Amplifier 


Features 

• LOW OFFSET VOLTAGE 0.3mV 

• HIGH SLEW RATE ±4V//js 

• WIDE BANDWIDTH 8MHz 

• LOW DRIFT 2/uV/oC 

• FAST SETTLING (0.01%, 10V STEP) 4.^s 

• LOW POWER CONSUMPTION 35mW 

• SUPPLY RANGE +5V TO +20V 

• RADIATION ENVIRONMENT 

NEUTRON FLUENCE ( 0 ) . 5 x 10^2 n/cm2 (E > lOKeV) 

GAMMA RATE {f ) . . . . 1 x 109 RADS (Si)/s 

GAMMA DOSE ( y ) . . . . 1 x 106 RADS (Si) 


Description 


The HS-3546RH is a radiation resistant, high performance di- 
electrically isolated monolithic operational amplifier with superior 
specifications. This amplifier offers excellent dynamic performance 
coupled with low values for offset voltage and drift, input noise 
voltage and power consumption. 

A wide range of applications can be achieved by using the features 
mad«» available by the HS-3546RH. With wide bandwidth (8MHz), 
low. power (35mW) and internal compensation, these devices 
are ideally suited for precision active filter desi gns, fur audio 
applications these amplifiers offer low noise (8nV/^/Hz) and excel- 
lent full power bandwidth (60 KHz). The HS-3546RH is particular- 
ly useful in designs requiring low offset voltage (0.3mV) and drift 
(^V/OC), such as instrumentation and signal conditioning circuits. 
The high slew rate (4V//is) and fast settling time (4.2 jUs to 0.01%, 
10V step) makes this amplifier a useful component in fast, accurate 
data acquisition systems. 

The HS-3546RH has been specifically designed to meet exposure 
to radiation environments. It is available in a 14 Pin Ceramic Flat- 
pack package and is guaranteed operational from to +1250C. 


Package 


TOP VIEW 

.010 (0.25) PIN ONE 



O 

W 

0 

1 

u 

CO 

i 

o 

CO 

u 


I .250 ± 005 _! .250 ±015 I .oie!. 001 „,n_J L 

“(K,35±.i»7! ” I “ (6.35±.M!!^ (0.4S! 0.03i , iViT’ 


■.750t.020 (19.06^0.511- 


.005 ! .002 (0.13 1 006) 











Specifications HS-3546RH 



ABSOLUTE MAXIMUM RATINGS (Note 1) 

Ta = +25°C Unless Otherwise Stated 

Voltage Between V+ and V- Terminals 40.0V 

Differential Input Voltage +7V 

Input Voltage (Note 2) +15.0V 

Output Short Circuit Duration (Note 3) Indefinite 


Power Dissipation (Note 4) 
Operating Temperature Range 
Storage Temperature Range 


880mW 

-550C<Ta<+125°C 

-65°C<Ta<+150OC 


CAUTION: To prevent permanent damage to this device, care should be exercised to insure 
that the absolute maximum ratings for supply voltages, temperature and voltage 
or current at any pin is not exceeded during both static and dymanic operation. 


ELECTRICAL CHARACTERISTICS v+ = 15V. V- = -15V Ta= - 550 Cto + 1250 C 


PARAMETER 

TEMP 

MIN 

TYP 

MAX 

UNITS 

INPUT CHARACTERISTICS 






♦Offset Voltage 

+250C 


0.3 

2.5 

mV 


Foil 



3.0 

mV 

Av. Offset Voltage Drift 

Full 


2 


/./V/OC 

♦ Bias Current 

+250C 


130 

200 

nA 

Full 



325 

nA 

* Offset Current 

+250C 


30 

75 

nA 


Full 



125 

nA 

Common Mode Range 

Full 

±12 



V 

Input Noise Voltage (f = 1kHz) 

+250C 


8 


nV/yHz 

Input Resistance 



500 


kH 

TRANSFER CHARACTERISTICS 






♦ Large Signal Voltage Gain (Note 5) 

Full 

50K 

150K 


V/V 

♦ Common Mode Rejection Ratio (Note 8) 

Full 

86 



dB 

Small Signal Bandwidth 

+250C 


8 


MHz 

OUTPUT CHARACTERISTICS 






* Output Voltage Swing (Rl = 10K) 

Full 

±12 

±13 


V 

(Rl = 2K) 

Full 

±10 

±12 


V 

Full Power Bandwidth (Note 5) 

+250C 


60 


kHz 

Output Current (Note 6) 

Full 

±18 

±25 


mA 

Output Resistance 

+250C 


200 


n 

TRANSIENT RESPONSE (Note 7) 






Rise Time 

+250C 


50 

150 

ns 

Overshoot 

+250C 


30 

45 

% 

Slew Rate 

+250C 

+1 

±4 


V//L/S 

Settling Time (Note 9) 



4.2 


MS 

DHIA/CQ CIIDOI V ru A D ArTCDIOTirC 






* Supply Current 

+250C 


4.6 

5.5 

mA 

♦ Power Supply Rejection Ratio (Note 8} 

Full 

86 



dB 

1 


M00% tested 
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NOTES: 



1. 

Absolute maximum ratings are limiting values, applied 
individually, beyond which the serviceability of the circuit 

6. 

Output current is measured with VquT ~ -5 volts. 


may be impaired. Functional operability under any of 

7. 

For transient response test circuits and measurement 


these conditions is not necessarily implied. 


conditions refer to Test Circuits section of the data sheet. 

2. 

For supply voltages less than tISV, the absolute maximum 
input voltage is equal to the supply voltage. 

8. 

AV = +5.0 volts. 



9. 

Settling time is measured to 0.1% of final value for a 10 

3. 

Any one amplifier may be shorted to ground indefinitely. 


volt input step. Ay = 

4. 

Derate 5.8mW/0C above T/\ = +250C. 



5. 

VouT = i10V; RL = 2Kohms. 
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Performance Cams (continued) 


NORMALIZED AC PARAMETERS 
VS. SUPPLY VOLTAGE 


NORMALIZED AC PARAMETERS 
VS. TEMPERATURE 



isasifiiii 

nBrniii 

19ill|!!ll 

nniiiii 


♦1.# 

OUTnJT EHROR VOLTAGF mV 


OUTPUT ERROR VOITACE, «V 
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1. POWER SUPPLY DECOUPLING: Although not absolutely 
necessary, it is recommended that all power supply lines 
be decoupled with .01 fx F ceramic capacitors to ground. 
Decoupling capacitors should be located as near to the 
amplifier terminals as possible. 


2. In high frequency applications where large value feed- 
back resistors are used, a small capacitor (3pF) may be 
needed in parallel with the feedback resistor to neutralize 
the pole introduced by input capacitance. 


Irradiation Circuit 



Burn-in Circuit 


NOTES: 

Ta = +12500 

D= IN4002 OR EQUIVALENT 



O 

3 

■D 

C 

o 

o 

£ 

0 

CO 

(0 


CO 

X 


Radiation Screening Procedure 

(t)Two (2) probed good samples per wafer will be selected from 
^20% of the wafers in a run (All wafers in a "run" will have 
been processed together through all high temperature processirig 
steps and through metallization.) 

(2) The sample die shall be assembled and tested for functionality. 

(3) The sample devices shall be subjected to a Total Dose Radiation 
level of 1 X 10^ Rad (Si) +10% from a gamma cell 220 cobalt 60 
source or equivalent. The devices will be powered in the configur- 
ation illustrated with VSUPPLY = +15V. The dose rate shall be 
between 50 rads/sec and 200 rads/sec. 

(4) AVOL, Vio. and IBIAS. with VSUPPLY = ±15V, Will be 
measured and recorded for each device within one hour after 
irradiation. The lot will be accepted only if the sample, exclusive 
of non-radiation failures, meets the limits of AvOL ^ 50K, 
V|o < +2.5mV and IBIAS K 1.0 ^A at room temperature. 


Radiation Effects 


( 1 ) T otal Dose 

Little or no effect will be observed at 1 x 104 Rad (Si). iBIAS, 
ho and AvOL starts to degrade between 1 x 104 and 1 x 105 
Rad (Si). 

(2) Dose Rate 

Devices are constructed in Dl and consequently are latchup free. 
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Test Product Flow 

HARRIS SEMICONDUCTOR PRODUCT FLOW 
MIL-STD-883, METHOD 5004 CLASS B 

100% SCREENING PROCEDURE 


SCREEN 

MIL-STD-883 METHOD/COND. 

Internal Visual 

2010 Cond, B. 

Stabilization Bake 

1008 Cond. C (24 hrs. minimum) 

Temperature Cycling 

1010 Cond. C 

Constant Acceleration 

2001 Cond. E; Y1 plane 

Seal; A Fine 

1014 Cond. A or B 

B Gross 

1014 Cond. C2 

Initial Electrical 

Harris Specifications 

Burn-In Test 

1015, 160 hrs. @ 1250C (or equiv- 
alent) (Burn-In circuits enclosed) 

Final Electrical 

Tested at Worst Case Operating 

1(X)% go-no-go 

Conditions 

External Visual 

2009 Sample Inspection 


Notes; Traceability 


All devices are assigned date code identification that provides traceability 
back to the inspection lot. 

Branding; All devices are branded with the part number and El A date code. 

Aged Products; Product that has been held for more than 24 months will be reinspected 

prior to shipment to group A inspection requirements. 

Additional 

Requirements; Sample Group A electrical tests are performed on a lot acceptance basis. 


Ordering Infornuation 

HS 9 3546RH 

I 


HARRIS 


DEVICE 

NUMBER 


PACKAGE 

9 - Cerpack 


Sales Offices 

UNITED STATES 

EASTERN REGION 

2600 Virginia Avenue 
Suite 800 

Washington, DC 20037 
(202) 342-3900 
TWX; 710-822-9301 

Five Old Concord Road 
Burlington, MA 01803 
(617)273-1020 
TWX: 710-332-1074 

1 06 Seventh Street 
Garden City, NY 11530 
(516)747-6776 


WESTERN REGION 

1503 South Coast Drive 
Suite 320 

Costa Mesa, CA 92626 
(714) 957-6557 
TWX: 910-595-1533 

625 Ellis, Suite 300 
Mt. View, CA 94043 
(415) 964-6443 
TWX; 910-379-6431 


MIDWEST REGION 

2850 Metro Dr., Suite 703 
Minneapolis, MN 55420 
(612) 854-3224 
TWX: 910-576-3418 

HOME OFFICE 

P.O. Box 883 
Melbourne, FL 32901 
(305) 724-7045 
TWX; 510-959-6259 


EUROPEAN 

Harris Systems Ltd. 

Semiconductor Programs Division 

P.O. Box 27 

145 Farnham Road 

Slough SL1 4XD 

United Kingdom 

Tel: 34666 

TWX: 848174 
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Preliminary 


Features 



LOW OFFSET VOLTAGE 

0.3mV 


HIGH SLEW RATE 

±4V/jus 


WIDE BANDWIDTH 

8MHz 


LOW DRIFT 

2fN/°C 


FAST SETTLING (0.01%, 10V STEP) 

4.^s 


LOW POWER CONSUMPTION 

35mW/AMP 


SUPPLY RANGE 

+5V TO ±20V 


RADIATION ENVIRONMENT 



NEUTRON FLUENCE ( <^ ) . 5 x 

10l2 n/cin2 (E >10KeV) 


GAMMA RATF ( V ) 

, . 1 X 109 RADSfSO./s 


GAMMA DOSE ( T ) 

. . . . 1 X 106 RADS (Si) 


Package 

AAAA AAA, 

14 a 

y y V 




Schematic 


Copyright 


© 
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HS-4602RH 


Radiation Resistant 
High Performance 
Quad Operational Amplifier 


Description 

The HS-4602RH is a radiation resistant, high performance 
dielectrically isolated monolithic quad operational amplifier with 
superior specifications not previously available in a quad ampli- 
fier. This amplifier offers excellent dynamic performance coupled 
with low values for offset voltage and drift, input noise voltage 
and power consumption. 

A wide range of applications can be achieved by using the 
features made available by the HS-4602RH. With wide band- 
width (8MHz), low power {35mW/amp), and internal compensa- 
tion, these devices are ideally suited for precision active filter 
designs. For audio applications these amplifiers offer low noise 
(8nV/\/Hz) and excellent full power band-width (60KHz). The 
HS-4602RH is particularly useful in designs requiring low offset 
voltage (0.3mV) and drift {2[JiV/°C), such as instrumentation and 
signal conditioning circuits. The high slew rate (4V/yus) and fast 
settling time (4.2p(s to 0.01%, 10V step) makes this amplifier a 
useful component in fast, accurate data acquisition systems. 
The HS-4602RH has been specifically designed to meet exposure 
to radiation environments. It is available in a 14 pin dual-in-line 
package and is guaranteed operational from — 55°C to +1250C. 


Pinout 
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o 

E 

<D 

CO 

CO 

CO 

X 
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Harris i>emiconaucior 


OB Specifications HS’4602RH 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Ta = +25°C Unless Otherwise Stated 
Voltage Between V+ and V- Terminals 
Differential Input Voltage 
Input Voltage (Note 2) 

Output Short Circuit Duration (Note 3) 


Power Dissipation (Note 4) 
40.0V Operating Temperature Range 

jt7V Storage Temperature Range 

±15.0V 
indefinite 


880mW 

-550C<Ta<+1250C 

-65OC<Ta<+150OC 


CAUTION: To prevent permanent damage to this device, care should be exercised to insure 
that the absolute maximum ratings for supply voltages, temperature and voltage 
or current at any pin is not exceeded during both static ,and dymanic operation. 


ELECTRICAL CHARACTERISTICS v+ = 15V, V- = -15V 1^ = -550Cto + 1250 C 



PARAMETER 

TEMP 

MIN 

TYP 

MAX 

UNITS 

INPUT CHARACTERISTICS 






♦Offset Voltage 

+250C 


0.3 

2.5 

mV 


Full 



3.0 

mV 

Av. Offset Voltage Drift 

Full 


2 


/iV/oC 

* Bias Current 

+250C 


130 

200 

nA 


Full 



325 

nA 

* Offset Current 

+250C 


30 

75 

nA 


Full 



125 

nA 

Common Mode Range 

Full 

±12 



V 

Input Noise Voltage (f = 1kHz) 

+250C 


8 


nV/yRz 

Input Resistance 



500 


kQ 

TRANSFER CHARACTERISTICS 






♦ Large Signal Voltage Gain (Note 5) 

Full 

50K 

150K 


V/V 

♦ Common Mode Rejection Ratio (Note 9) 

Full 

88 



dB 

Channel Separation (Note 6) 

+250C 


-108 


dB 

Small Signal Bandwidth 

+250C 


8 


MHz 

OUTPUT CHARACTERISTICS 






* Output Voltage Swing (Rl = 10K) 

Full 

±12 

±13 


V 

CM 

11 

OC 

Full 

±10 

±12 


V 

Full Power Bandwidth (Note 5) 

+250C 


60 


kHz 

Output Current (Note 7) 

Full 

±10 

±15 


mA 

Output Resistance 

+250C 


200 


n 

TRANSIENT RESPONSE (Note 8) 






Rise Time 

+250C 


50 

150 

ns 

Overshoot 

+250C 


30 

45 

% 

Slew Rate 

+250C 

+1 

±4 

' 


Settling Time (Note 10) 



4.2 


ps 

POWER SUPPLY CHARACTERISTICS 






* Supply Current 

+250C 


4.6 

5.5 

mA 

* Power Supply Rejection Ratio (Note 9) 

Full 

86 



dB 


*100% tested 


4722 


® IC MASTER 1984 




NOTES: 



1. 

Absolute maximum ratings are limiting values, applied 


amplifier. Input test conditions are: f = lOkHz; V||\| = 


individually, beyond which the serviceability of the circuit 


200mV peak-to-peak; Rs=1Kohms. (Refer to Channel 


may be impaired. Functional operability under any of 
these conditions is not necessarily implied. 


Separation vs. Frequency Curve for test circuits.) 



7. 

Output current is measured with Vqut ~ -5 volts. 

2. 

For supply voltages less than t15V, the absolute maximum 
input voltage is equal to the supply voltage. 

8. 

For transient response test circuits and measurement 
conditions refer to Test Circuits section of the data sheet. 

3. 

Any one amplifier may be shorted to ground indefinitely. 

9. 

AV = +5.0 volts. 

4. 

Derate 5.8mW/0C above Ta = +250C. 

10.' 

Settling time is measured to 0.1% of final value for a 10 

5. 

VouT~-10V; RL = 2Kohms. 


volt input step, Ay = -1. 

6. 

Channel separation value is referred to the input of the 




Test Circuits 



LARGE SIGNAL 
RESPONSE 
CIRCUIT 
(Volts: 5V/Div., 
Time: 5jus/Div.) 




SMALL SIGNAL 
RESPONSE 
CIRCUIT 

(Volts: lOmV/Div., 
Time: 5Qns/Div.) 



HORIZONTAL: SONSEC/OIV 
VERTICAL: lOmV/DIV 


VERT. 5V/OIV. 
HORZ. Sjjs/DIV. 


SETTLING TIME CIRCUIT 



TO 

OSCILLOSCOPE 


• Feedback and summing 
resistors should be 0.1%. 

e Clipping diodes are optional. 
HPS082-2810 recommended. 


o 

H 

(/) 

D 

O 


o 

(0 

3 

O 
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CO 

D 

O 


o 

CO 

D 

O 


m 


V+ = + 15 V, V- = -IBV, Ta = +250C Unless Otherwise Stated. 


OFFSET VOLTAGE INPUT BIAS AND OFFSET 
CURRENT VS. TEMPERATURE 



SMALL SIGNAL BANDWIDTH AND PHASE 
MARGIN VS. LOAD CAPACITANCE 


nnr 

MARGIN 

' 4-4-t 

T-p 

44 ■ ■ - - ■ 

... 



— r 

I 







■k 

4 j' 


T 



_ 

r- 

k 







1 




. 







_ 



L__. 


LOAD CAPACITANCE - pF 


INPUT NOISE VS. FREQUENCY 


* IMIlt t t 1 liim t T TT 
I I I -+-f 


Performance Curves 


OPEN LOOP FREQUENCY RESPONSE 



' * I ' 1 1 '||i I 'tT 





OUTPUT VOLTAGE SWING 
VS. FREQUENCY AND SUPPLY VOLTAGE 




CHANNEL SEPARATION VS. FREOUENCY 


< 30 r-VCURBENT NOISE 

i K VK l i 


i Mil rm; 

10^ VOLTAGE NOISE 









Performance Curves (continued) 


NORMALIZED AC PARAMETERS 
VS. SUPPLY VOLTAGE 



NORMALIZED AC PARAMETERS 
VS. TEMPERATURE 




-80 -40 Q *40 fSO *120 *160 


TEMPERATURE -“C 


MAXIMUM OUTPU i VOLTAGE SWING VS. LOAD 
RESISTANCE AND SUPPLY VOLTAGE 


POWER SUPPLY CURRENT VS. TEMPERATURE 
AND SUPPLY VOLTAGE 


O 




TEMPERATURE -°C 


3 

•D 

C 

o 

o 

E 

<i> 

CO 

CO 

‘k. 

]_ 

a 

X 


SETTLING TIME vs. OUTPUT 
AMPLITUDE (Av = -1) 


SETTLING TIME VS. OUTPUT AMPLITUDE 
AND SIGNAL GAIN (Ay = -5 AND Ay = -10) 


COMMON MODE REJECTION 
RATIO VS. FREQUENCY 
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Applying The HS-4602RH Quad Operational Amplifier 


1. POWER SUPPLY DECOUPLING: Although not absolutely 
necessary, it is recommended that all power supply lines 
be decoupled with .01 ^ F ceramic capacitors to ground. 
Decoupling capacitors should be located as near to the 
amplifier terminals as possible. 

2. UNUSED OP AMPS: Unused op amp sections should be 
connected in a non-inverting follower configuration with 


the (+) input tied to ground in order to insure optimum 
performance of devices being used. 

In high frequency applications where large value feed- 
back resistors are used, a small capacitor (3pF) may be 
needed in parallel with the feedback resistor to neutralize 
the pole introduced by input capacitance. 


Applications 


2ND ORDER STATE VARIABLE FILTER (IkHz, Q = 10) 



I NOTES: 1. MAKE RiCl = R2C2 


(OPTIONAL) I 


The state variable filter is relatively insensitive to component 
changes (changes can be adjusted out with potentiometers) 
and also has low sensitivity to amplifier bandwidths. (Amplifier 
gain bandwidth product should be»Q x fc). 

This filter finds wide application because multiple filtering 
functions are available simultaneously (High pass, Lo pass. 
Band pass. Band reject). In this circuit the various RC products 
are matched with pot adjustments allowing for non-interactive 
adjustment of Q and fQ. This allows capacitors (Ci, C2) with 


loose tolerances to be used. To tune for fc, apply a sine wave 
at fc to the input, adjust R^ for equal amplitudes at the Hi pass 
and Band pass terminals (they will be phased 90° apart) then 
adjust R2 for equal amplitudes at the Band pass and Lo pass 
terminals. 

The state variable filter is often used as building blocks in 
multiple pole Butterworth of Chebyshev filters. Many references 
contain normalized tables indicating settings for Q and fc of 
each pole- pair section. 


SALLEN AND KEY 2ND ORDER LO PASS FILTER 


1. Make Ri = R2 



zTTRiye^ 


The advantage of usingvthe Sallen and Key filter is simplicity, 
but in any application this must be weighed against the state- 
variable type filter for accuracy, practicality, and cost. Amp- 
lifier bandwidth limitations are much more apparent at moderate 
frequencies and Q values with this filter design. (For accuracy, 
amplifier gain-bandwidth product should be»fc x Q2). The 
wide bandwidth of the HS-4602RH is particularly advan- 
tageous in this design even at audio frequencies. 


In this filter all component values affect both Q and fc- Pre- 
cision, temperature stable resistors and capacitors must be used. 

For economy, this filter could be used in the low Q stages 
of multiple-pole filter design, while the state variable type is 
used in the more critical stages. 
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Instrumentation amplifiers (differential amplifiers) are specif- cation, delivering superior input and speed characteristics, 
ically designed to extract and amplify small differential signals 

from much larger common mode voltages. The optional circuitry makes use of the fourth amplifier section 

as a shield driver which enhances the AC common mode re- 
To serve as building blocks in instrumentation amplifiers, op jection by nullifying the effects of capacitance-to-ground 

amps must have very low offset voltage drift, high gain and wide mismatch between input conductors, 

bandwidth. The HS-4602RH is ideally suited for this appli- 



Radiation Screening Procedure Radiation Effects 


(DTwo (2) probed good samples per wafer will be selected from 
>20% of the wafers in a run (All wafers in a "run" will have 
been processed together through all high temperature processing 
steps and through metallization.) 

(2) The sample die shall be assembled and tested for functionality. 

(3) The sample devices shall be subjected to a Total Dose Radiation 
level of 1 X 10® Rad (Si) +10% from a gamma cell 220 cobalt 60 
source or equivalent. The devices will be powered in the configur- 
ation illustrated with VSUPPLY = +15V. The dose rate shall be 
between 50 rads/sec and 200 rads/ sec. 


(1) Total Dose 

Little or no effect will be observed at 1 x 1(D4 Rad (Si). iBIASr 
l|0 and A VOL starts to degrade between 1 x 104 and 1 x 105 
Rad (Si). 

(2) Dose Rate 

Devices are constructed in Dl and consequently are latchup free. 



(4) AVOL, ViOr and IbIAS. with VsUPPLY = ±15V, will be 
measured and recorded for each device within one hour after 
irradiation. The lot will be accepted only if the sample, exclusive 
of non-radiation failures, meets the limits of AvOL > 50K, 

Vio ^ +2.5mV and IBIAS K. 1 -0 /iA at room temperature. 
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ZJ 

T3 
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CO 
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Test Product Flow 

HARRIS SEMICONDUCTOR PRODUCT FLOW 
MIL-STD-883. METHOD 5004 CLASS B 

100% SCREENING PROCEDURE 


SCREEN 

l'>IIL-STD-883 METHOD/COND. 

Internal Visual 

2010 Cond. B. 

Stabilization Bake 

1008 Cond. C (24 hrs. minimum) 

Temperature Cycling 

1010 Cond. C 

Constant Acceleration 

2001 Cond. E; Y1 plane 

Seal: A Fine 

B Gross 

1014 Cond. A or B 

1014 Cond. C2 

Initial Electrical 

Harris Specifications 

Burn-In Test 

1015, 160 hrs. (3 1250C (or equiv- 
alent) (Burn-In circuits enclosed) 

Final Electrical 

100% go-no-go 

Tested at Worst Case Operating 
Conditions 

External Visual 

2009 Sample Inspection 


Notes: Traceability 


All devices are assigned date code identification that provides traceability 
back to the inspection lot. 

Branding. All devices are branded with the part number and EIA date code. 

Aged Products: Product that has been held for more than 24 months will be reinspected 
prior to shipment to group A inspection requirements. 

Additional 

Requirements: Sample Group A electrical tests are performed on a lot acceptance basis. 


HARRIS 


Ordering Information 

HS 1 4602RH 

J 


DEVICE 

NUMBER 


PACKAGE 

1 — Cerdip 


Sales Offices 

UNITED STATES 

EASTERN REGION 

2600 Virginia Avenue 
Suite 800 

Washington, DC 20037 
(202) 342-3900 
TWX: 710-822-9301 

Five Old Concord Road 
Burlington, M A 01803 
(617) 273-1020 
TWX: 710-332-1074 

106 Seventh Street 
Garden City, NY 11530 
(516) 747-6776 


WESTERN REGION 

1503 South Coast Drive 
Suite 320 

Costa Mesa, CA 92626 
(714) 957-6557 
TWX; 910-595-1533 

625 Ellis, Suite 300 
Mt. View, CA 94043 
(415) 964-6443 
TWX: 910-379-6431 


MIDWEST REGION 

2850 Metro Dr., Suite 703 
Minneapolis, MN 55420 
(612) 854-3224 
TWX: 910-576-3418 

HOME OFFICE 

P.O. Box 883 
Melbourne, FL 32901 
(305) 724-7045 
TWX; 510-959-6259 


EUROPEAN 

Harris Systems Ltd. 

Semiconductor Programs Division 

P.O. Box 27 

145 Farnham Road 

Slough SL1 4XD 

United Kingdom 

Tel; 34666 

TWX; 848174 
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, S 

/ HS-508ARH 

Qp rrARRIS y 

^ Radiation Resistant 

Preliminary / 

8 Channel CMOS Analog Multiplexer 

With Overvoltage Protection 

Features 

Description 


ANALOG/DIGITAL OVERVOLTAGE PROTECTION 
FAIL SAFE WITH POWER LOSS (NO LATCH UP) 
BREAK-BEFORE-MAKE SWITCHING 
DTL/TTL AND CMOS COMPATIBLE 
ANALOG SIGNAL RANGE +15V 

ACCESS TIME (TYP.) 500ns 

SUPPLY CURRENT AT IMHz 

ADD RESS TOGG LE (TYP.) 4mA 

STANDBY POWER (TYP.) 7.5mW 

RADIATION ENVIRONMENT 

NEUTRON FLUENCE (0 ) t x 109 n/cm2 (E :^10KeV) 

GAMMA RATE { T ) . 1 x 108 RADs(Si)/s 

GAMMA DOSE (Y) 1 x 105 RADs(Si) 



12 — IN5 
11 — IN6 


Package 



.290 [ 

I 520 1 

I :220 i 

If — :3io — |l 


.01* .030 .100 

.023 .070 BSC 



00-150 


The HS-508ARH is a dielectrically isolated, radiation re- 
sistant, CMOS analog multiplexer incorporating an important 
feature; it withstands analog iriput voltages much greater 
than the supplies. This is essential in any system where 
the analog inputs originate outside the equipment. They 
can withstand a continuous input up to 10 volts greater 
than either supply, which eliminates the possibility of damage 
when supplies are off, but input signals are present. Equally 
i.mportant, it can withstand brief input transient spikes of 
several hundred volts; which otherwise would require com- 
plex externa! protection networks. Necessarily, ON resistance 
is somewhat higher than similar unprotected devices, but 
very low leakage current combine to produce low errors- 
Reference Application Notes 520 and 521, available from 
the Analog Products Division of Harris, for further infor- 
mation on the 508A multiplexer in general. 

The HS-508ARH has been specifically designed to meet 
exposure to radiation environments. Operation from -55PC 
to -i- 1250 c is guaranteed. 


Functional Diagram 



1 j I — ‘ j 

otcooos KuiTiriEx 

SanTCHES 


O) 

D 

O 

lU 


O 

H 

(f) 

D 

O 


Copyright @ Harris Corporation 1982 


CAUTION; These devices are sensitive to electrostatic discharge. 
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SpecificBtions HS-508ARH 


ABSOLUTE MAXIMUM RATINGS 

Voltage between Supply Pins 
V+ to Ground 

^EN> ^A' Q*9't3l Input Overvoltage; 

Va ''Supply<'^> 

^ VSupply<-> 

Analog Input Overvoltage; 

Vc '^Supply 

Vs„pp|,l-I -20V 


Total Power Dissipation* 
Operating Temperature 

Storage Temperature 


725 mW 

-55°C to+125°C 

-65°C to +150°C 


I Vgyppiy (-) -20V ’Derate 8mW/°C above t^ = 75°C 


electrical characteristics (Unless Otherwise Specified) 


Supplies = * 15V, -15V: V^h (I- 09 'C Level High) = +4.0V; V^^ (Logic Level Low) = +0.8V 
For Test Conditions, consult Performance Charactensitcs section. P"" — 


-55°C to + 1250 c 


PARAMETER 

ANALOG CHANNEL CHARACTERISTIcT 

* V 5 , Analog Signal Range 

' Rgig, On Resistance (Note I) 

* *S(OFF)' (^^* Input Leakage Current 

* 'O(OFF)' Output Leakage Current 


*D(0FF) '*"1^ Input Overvoltage Applied (Note 2) +25°C 

Full 

'D(ON)' Cl’^nnel Leakage Current ^■25°C 

Full 


nA 

2.0 

nA 

!250 nA 


DIGITAL tNi>UT CHARACTERISTICS 

Vai , Input Low Threshold 1 

! (No 

Input High Threshold I 
’1^, Input Leakage Current (High or Low) 
SWITCHING CHARACTERISTICS 


NOTES: 1. VquT " - ’OV, Iqut= -lOOjUA 4. \ 

2. Analog Overvoltage = t 33V 5, > 

3. VcAj ^ 0 8V, Rl = 11^- ^ TpF. 6. ' 

Vs 3V RMS, f = 500KH2 f 

lOO'^ti Tested for Dash 8 at *25°C and +1 250C Only 


Truth Table 


■'ON" 

^2 ^1 ^0 ^N CHANNEL 

X X X L NONE 

L L L H 1 

L L H H 2 

L H L H 3 

L H N H 4 

H L L H 5 

H L H H 6 

H H L H 7 

H H H H 8 


t/^. Access Time 

t25°C 

1 

0.5 

1.0 


'OPEN' Break - Before Make Delay 

t25°C 


80 


ns 

'ONIENI' Enable Delay (ON) 

t25“C 


300 


ns 

'off (EN)' Enable Delay (OFF) 

t25“C 


300 


ns 

Settling Time (0.1“o) 

t250C 


1.2 


PS 

(0 0 25%) 

- 250 c 


3.5 


Tts 

"OFF Isolation” (Note 3) 

+2500 

■ 

65 


dB 

Cg (OFF)' Channel Input Capacitance 

t25°C 


5 


pF 

Cg iqfF)' Channel Output Capacitance 







+25‘^C 


25 


pF 

C^. Digital Input Capacitance 

t25°C 


5 


pF 

Cds (OFF)' 'nput to Output Capacitance 

t25‘’C 


0.1 

! 

pF 

POWER REQUIREMENTS 




1 


Pg, Power Dissipation 

Full 


7.5 


mW 

’It, Current (Note 4) 

Full 


0.5 1 

2.0 

mA 

'1-, Current (Note 4) 

Full 


0.02 

1.0 

mA 

'(•f. Standby (Note 5) 

Full 


0.5 

2.0 

mA 

'I-, Standby (Note 5) 

Full 


0.02 

1.0 

mA 


4. VgN = +4.0V 

5. Vgfg = 0.8V 

6. To drive from DTI./TTL Circuits, IKj^putl up 
resistors to +5.0V supply are recommended 
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f^rformance Characteristics and Test Circuits 


UNLESS OTHERWISE SPECIFIED; Ta = 250C. VsuPPLY = +15V. Vah = +4V, Val = 0.8V 


s 


TEST CIRCUIT 
NO. 1 



ON RESISTANCE vs. 

INPUT SIGNAL LEVEL, SUPPLY VOLTAGE 


ON RESISTANCE 
vs. ANALOG INPUT VOLTAGE 


NORMALIZED ON RESISTANCE 
vs. SUPPLY VOLTAGE 


I 1 ' i 

+ 125®C>Ta>-55°C I 

■V|n-5V ■ "] 


A-250C 


-10 -8 -6 -4 -2 0 2 4 6 8 TO 

Viu - Analoq Inpul IVoltsI 


LEAKAGE CURRENT vs. TEMPERATURE 


OFF OUTPUT 
LEAKAGE CUBRENT- 
InlOFFl 


r? *8 l9 +10 !:11 +12 +13 +14 +15 

SuODlv Voltana - Volts 


TEST CIRCUIT OFF LEAKAGE CURRENT vs. TEMPERATURE 
NO. 2 


-ON leakage 

CURBENT, 

IqiON)' 



ON LEAKAGE CURRENT vs. TEMPERATURE 


OFF INPUT 

Leakage current ‘ 

IjiOFFi 


TEST CIRCUIT 
NO. 3 



50“ 75° 100“ 

Temperaiure *®C 


i'OV — , 

X 


ANALOG INPUT 
■CURRENT ll|f^) - 


ANALOG INPUT OVERVOLTAGE CHARACTERISTICS 


TEST CIRCUIT 
NO. 4 


; ^0*^ OUTPUT OFF 

LEAKAGE CURRENT 

I ^ IqIOFF) 

+ 15 +18 +21 +24 +27 +30 +33 t36 

V|m - Analog Input Overvoltage IVoltsI 


-±-tV|N 

X 



o 

\— 

O) 

3 

O 


liJ 

(f) 
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Performance Characteristics and Test Circuits (continued) 


ON CHANNEL CURRENT vs. VOLTAGE TEST CIRCUIT 

NO. 5 



+6 t 8 +10 +12 

V||ij - Voltage Across Switch 


ON CHANNEL CURRENT 
vs. VOLTAGE 



TEST CIRCUIT 
NO. 6 


SUPPLY CURRENT vs. TOGGLE FREQUENCY 


AJ +<SUPPLY 

Y SUPPLY CURRENT VS. 

1 TOGGLE FREQUENCY 


^SUPPLY = ^’5 

'^SUPPLY = t'OV. 


IK 10K 100K 1M 10U 

Toggle Frequency, Hz 



Switching Waveforms 


ACCESS TIME 


Vah'W 

I.. DRIVE IVaI 

V Vai = 0.8V 


■■1 

BBflllBBB 

■■i 

BBB 

IMB 

■ 

■ 

HHH 

BBII 


m 


■ 

■ 


i I 


aessMfl 
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Switching Waveforms (continued) ® 



lOOns/Oiv 
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Schematic Diagrams (continued) 


ADDRESS DECODER 



TO ^CHANNEL 
DEVICE OF 
THE SWITCH PAIR 


TO II CHANNEl 
DEVICE OF 
THE SWITCH PAIR 


MULTIPLEX SWITCH 



O 

3 

■o 

c 

o 

o 

E 

0 

w 

(0 


CO 


Radiation Screening Procedure 


ID Two (2) probed good samples per wafer will be selected from 
>20% of the wafers in a run. (Ail wafers in a "run" will have 
been processed together through all high temperature process- 
ing steps and through metallization.) 

(2) The sample die shall be assembled and tested for functionality. 

(3) The sample devices shall be subjected to a Total Dose Radia- 
tion level of 1 X 105 Rad (Si) +10% from a Gamma Cell 220 
Cobalt 60 source or equivalent. The devices will be powered 
in the configuration illustrated with VSUPPLY = +15V. The 
dose rate shall be between 50 rads/sec and 200 rads/sec. 

(4) On Current Leakage ID(ON) with VSUPPLY = ±15V will be 
measured and recorded for each device within one hour after 
irradiation. The lot will be accepted only if the sample meets 
the limit of Id(ON) ^1wA when tested at 25°C, 


Radiation Effects 


(1) TOTAL DOSE: 

Very little degradation of any of the parameters will be seen 
up to y = 1 X 105 Rad (Si). 

(2) DOSE RATE: 

The HS508A RH is manufactured in Dl, consequently, it is 
latch up free. 


irradiation Bias Circuit 



Sales Offices 

UNITED STATES 

EASTERN REGION 

2600 Virginia Avenue 
Suite 800 

Washington, DC 20037 
(202) 342-3900 
TWX: 710-822-9301 

Five Old Concord Road 
Burlington, MA 01803 
(617) 273-1020 
TWX: 710-332-1074 

1 06 Seventh Street 
Garden City, NY 11530 
(516) 747-6776 


WESTERN REGION 

1503 South Coast Drive 
Suite 320 

Costa Mesa, CA 92626 
(714) 957-6557 
TWX: 910-595-1533 

625 Ellis, Suite 300 
Mt. View, CA 94043 
(415) 964-6443 
TWX: 910-379-6431 


MIDWEST REGION 

2850 Metro Dr., Suite 703 
Minneapolis, MN 55420 
(612) 854-3224 
TWX: 910-576-3418 
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P.O. Box 883 
Melbourne, FL 32901 
(305) 724-7045 
TWX: 510-959-6259 
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Preliminary 


HS-1840RH 

Radiation Resistant 
16 Channei CMOS Anaiog 
Muitiplexer with High-Z Anaiog 
input Protection 




Features 


SOOMH 


600/1 W 


500ns 


HIGH ANALOG INPUT IMPEDANCE 
DURING POWER LOSS (OPEN) 

LOW POWER CONSUMPTION 
(STANDBY) 

ACCESS TIME 
EXCELLENT IN HI-REL REDUNDANT SYSTEMS 
BREAK-BEFORE-MAKE SWITCHING 
NO LATCH-UP 

RADIATION ENVIRONMENT 

NEUTRON FLUENCE (^ ) . 1 x 109 n/cm2(E ^lOKeV) 

GAMMA RATE ( y ) 1 x 108 RADs (Si)/s 

GAMMA DOSE { Y ) . . , 2 x 105 RAOs(Si) 


Package 


PI n n n f-i n i-i I 


28 21 26 25 24 23 22 2) 20 19 16 W 16 15 


IT. 


« 1 490 • 


m 

.014 J 
.023 

m 

.030 

.070 

p 

HI- 

.015 1 H 
.0751 .2 

.098 

.100 

“bsc 






Description 


The HS-1840RH is a radiation resistant, monolithic 16 channel 
multiplexer constructed with the Harris Linear Dielectric Iso- 
lation CMOS process. It is designed to provide a high input 
impedance to the analog source if device power fails (open) 
or the analog signal voltage inadvertently exceeds the supply 
rails during powered operation. Excellent for use in redundant 
applications, since the secondary device can be operated in a 
stanooy unpowereo mooe aiiordiiig no additional pcwer drain. 
But more significantly, a very high impedance exists between the 
active and inactive devices preventing any interaction. One of 
sixteen channel selection is controlled by a 4-bit binary address 
plus an Enable-Inhibit input which conveniently controls the 
ON/OFF operation of several multiplexers in a system. All digital 
inputs have electrostatic discharge protection. 

The HS-1840RH has been specifically designed to meet exposure 
to radiation environments. It is available in a 28 pin dual-in-line 
package and is guaranteed operational from -55°C to h-125°C. 
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Pinout 


Functionai Diagram 


TOP VIEW 


I T 


+VSUPPLY 1 — 



-28 DUT 

NC 2- 


-27 -VsUPPLY 

NC 3- 


- 26 IN 8 

IN 16 4- 


-25 IN 7 

IN 15 5- 


-24 IN 6 

IN 14 6 — 


-23 IN 5 

IN 13 7 — 


— 22 IN 4 

IN 12 8- 


-21 IN 3 

1 1 0 


— 20 IN 2 

IN 10 10- 


— 19 IN 1 

IN9 11- 


— 18 ENABLE 

GND 12- 


-17 ADDRESS Aq 

+5VsuPPLYI Vref 13- 


— 16 ADDRESS Ai 

ADDRESS A3 14- 


— 15 ADDRESS A2 










< 


HE 


I I 

ADDRESS INPUT BUFFER 
AND LEVEL SHIFTER 


I J I J 

DECODERS MULTIPLEX 

SWITCHES 


CAUTION; These devices are sensitive to electronic discharge. 


Ck>py right Harris Corporation 1982 
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ABSOLUTE MAXIMUM RATINGS 

Supply Voltage Between Pins 1 and 27 

+40V 

Total Power Dissipation* 

1200mW 

Vref to Ground 

+20V 

Operating Temperature 

- 550 c to +1 250 c 

Ven. Va, Digital Input Overvoltage: 

^ Vref +4V 

''A Ground -4V 

Analog Input Overvoltage: 

y/jj VSupply (+) +20V 

Vsupply {-) —20V 


Storage Temperature 

•Derate 8mW/oC above Ta = +250C 

-65OCto+150oC 


Specifications HS-ISiORH 


ELECTRICAL CHARACTERISTICS 

Unless Otherwise Specified: 

Supplies = +15V, -15V: VpEFfPin 13) = +5V; VahILoO'C Level High) = 4.0V; V/\L(Logic Level Low) = +0.8V 
For Test Conditions, consult Performance Characteristics section. 


ANALOG CHANNEL CHARACTERISTICS 
*Vs. Analog Signal Range 
*eoN> On Retittance (Note II V||g = +tSV 
V|N --5V 

*IS(OFF), Off Input Leakage Current 

*IS(OFF), with Power Off (Note 8) 

*Io(GFF), Off Output Leakage Current 

* lo(OFF), or ls(OFF| with Input Overvoltage 
Applied (Note Z) 

*IO(ONI, On Channel Leakage Current 


DIGITAL INPUT CHARACTERISTICS 
Val . •"put LowThrathold I TTL Drive 
Vah, Input High Threthold I (Note 7) 

I MOS Drive (Note 3) 
vah I 

*IA. Input Leakage Current (High or Lowl 

SWITCHING CHARACTERISTICS 
tA. Access Time 

■OPEN. Break-Before-Make Delay 
IQnIE^I. Enable Delay IDN) 
iOFFIENI. Enable Delay (OFF) 

Settling Tune (0. 1%) 

(0.025"*l 
"Oft Isolation" (Note 4| 

Cs(OFF), Channel Input Capacitance 
CqIOFFI, Channel Output Capacitance 
Ca. Digital Input Capacitance 
CqsIOFFI, Input ot Output Capacitance 

POWER REQUIREMENTS 
Pq, Power Dissipation (Note 51 
(Note 61 

*le. Current Pin 1 (Note 51 
*1-, Current Pin 27 (Note 5) 

’It'. Standby (Note 61 
*1-, Standby (Note 61 


- 550C to +1250 C 

MIN. 

TYP . 

MAX. 

-5, 


+15 


0.5 

I.O 


2.5 

5.0 


0.03 

±100 



±100 


1.0 

±1000 


50 

±1000 


1.0 

±1000 



0.8 

4.0 


0.8 

6.0 


1.0 


500 

1000 

20 

80 



300 

1000 


300 

1000 


1.2 

4 1 



65 



5 



SO 



5 



0.15 



0.6 

15.0 


0.6 

15.0 


0.02 

0.5 


0.02 

0.5 


0.02 

0.5 


0.02 

0.5 


1 'out = 

2. Analog Overvoltage = l20V 

3. VREF-+10V 

4. Ven = 4.0V, Rl = IK, Cl = 7pF, Vs = 3VRMS, f = 500kHz 

5. Ven = 0.8V 


Truth Tabie 



6. Ven = ov 

7. To drive from DTL/TTL circuits 1 K pull-up resistors to 
+5.0V supply are recommended 

8 . All supplies (V+, V-, +5V) and digital inputs (Ag, Ai, A 2 , A 3 , 
EN) opened. Analog input j;iOV. 


4736 


® IC MASTER 1984 
















CUSTOM/SEMICUSTOM 


Schematic Diagrams 


ADDRESS AND ENABLE INPUT BUFFER AND LEVER SHIFTER 


LEVEL SHIFTER 


PT T PT T P 


OVERVOLTAGE 

PROTECTION 

[ 02 REF { 

i R. ^ 


LEVEL 
SHIFTED 
ADDRESS 
TO DECODE 


I level 

!-► SHIFTED 

Nj address 

JP— I • TO DECODE 


MULTIPLEXER SWITCH 

O v+ 



1 

2 

XS ' 

27 

3 

21 

4 

26 

S 

24 

6 

23 

7 

22 

• 

21 

9 

20 

to 

11 

11 

11 

*2 

17 

13 

16 

14 

15 









Radiation Screening Procedure 

Radiation Effects 

(tlTwo (2) probed good die per wafer will be selected from 

(1) TOTAL DOSE: 

>20% of the wafers in a run. (AH wafers in a "run" will have been 

Very little degradation of any of the parameters will be seen up 

processed together through all high temperature processing steps 

to y=2 X lO^Rad (Si). 

and through metallization.) 

(2) The sample die shall be assembled and tested for functionality. 

(2) DOSE RATE: 

The HS-1840RH is manufactured in Dl, consequently, it is latch up 

(3) The sample devices shall be subjected to a Total Dose Radiation 
level of 2 x 10^ Rad (Si) ± 10% from a Gamma Cell 220 Cobalt 60 
source or equivalent. The devices will be powered in the configura- 
tion illustrated with VsuPPLY “ +15V. The dose rate shall be 
between 50 rads/sec and 200 rads/sec. 

(4) On Current Leakage IqION) with VsuPPLY “ ifSV will be 

free. 

measured and recorded for each device within one hour after 
irradiation. The lot will be accepted only if the sample meets the 
limit of Id(ON)^ 1 when tested at 250C. 

^ 1 


Product Test Flow 


HARRIS SEMICONDUCTOR PRODUCT FLOW- 
MI L-STD-883, METHOD 5004 CLASS B 

100% SCREENING PROCEDURE 



SCREEN 

MIL-STD-883 METHOD/COND‘ 

o 

Internal Visual 

2010Cond. B. 

© 

Stabilization Bake 

1008 Cond. C (24 hrs. mitiimum) 

© 

Temperature Cycling 

lOIOCond. C 

© 

Constant Acceleration 

2001 Cond. E; Y1 plane 


Seal; A Fine 

B Gross 

1014 Cond. A or B 

1014 Cond. C2 

© 

Initial Electrical 

Harris Specifications 

I 

Burn-In Test 

1015, 160 hrs. 1250C (or equiv- 
alent) 

© 

Final Electrical 

1 00% go-no-go 

Tested at Worst Case Operating 
Conditions 

© 

External Visual 

2(X)9 Sample Inspection 


Note: 

Traceability: All devices are assigned date code identification that provides traceability 

back to the inspection lot. 

Branding; All devices are branded with the part number and EIA date code. 

Aged Products: Product that has been held for more than 24 months will be reinspected 
prior to shipment to group A inspection requirements. 



Additional 

Requirements: Sample Group A electrical tests are performed on a lot acceptance basis. 
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Features 



HGA-C00600 
HGA-CO 1200 
HGA-C02500 

CMOS Gate Array 


CMOS Gate Array Family 



o 

■*-> 

O 
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CO 


• 3 MICRON CMOS TECHNOLOGY 

• 600, 1200, AND 2500 GATE ARRAYS 

• 3ns TYPICAL GATE DELAY 

• 50 MHz TOGGLE FREQUENCY 

• 74LS- SSl, MSI LIBRARY IMPLEMENTED 

• ADVANCED CAD TELEDESIGN TM 

SOFTWARE SUPPORT 

• COMPATIBLE WITH DIAL-A-CHIPSM 

DESIGN AUTOMATION SYSTEM 

• INDIVIDUALLY PROGRAMMABLE I/O BUFFERS 

• BI-DIRECTIONAL AND THREE STATE I/O 

• TTL AND CMOS COMPATIBILITY 

• COMMERCIAL TEMPERATURE RANGE 

• MILITARY TEMPERATURE RANGE 

• MULTIPLE PACKAGE OPTIONS 


PART 

NO. 

TRAN- 

StSTOR 

GATE 

EQUIV. 

DIE 

SIZE 

(MILS) 

I/O 

PINS 

ROWS/ 

CELLS 

HGA-C00600 

2592 

648 

198 X 165 

54 

6 X 36 

HGA-C01200 

5184 

1296 

257 X 198 

78 

12 X 36 

HGA-C02500 

10,080 

2520 

272 X 287 

100 

14 X 60 


* One gate equivalent is equal to one 2-input nand. 


TWO-INPUT NAND 
1 GATE EQUIVALENT 

+v +v 



BASIC CELL 


J_ _L _L _L J_ J_ 

— fpTL _fp2l fpsT fwl [psl—fpiL 

“iNlf ~lN2| |N3 r~lN<r~|WSr~|N6r 

T 1" T X T T 


Description 

Harris Custom Integrated Circuits Division offers a complete family of custom and semicustom logic. The 
HGA-C00600, HGA-C01200 and HGA-C02500 are three CMOS gate arrays manufactured using the HARRIS 
state-of-the-art SAJI IV process. This local oxidation process offers 3 m channel lengths and 2 minimum 
features. Typical propagation gate delay is 3ns with 50MHz toggle frequencies possible. Personalization is 
accomplished by patterning two levels of interconnection on three mask layers: polysilicon, contacts and metal. 

The entire process is fully supported by advanced CAD Teledesign TM* software. With the HARRIS Dial-A- 
ChipSM** design automation system a customer chooses the amount of his participation in the design and 
development of his circuit. Using the HARRIS TeledesignTM timeshare system, logic description, simulation, 
and artwork editing can all be performed by the customer in his own office via a digital data communications 
link or if he so chooses, he may use the Customer Design Center in Melbourne. 

The Harris system minimizes the amount of design and logic coding by offering a library of 74LS equivalent 
SSI and MSI function designs. There is no need to implement large MSI functions with primative gates. Each 
function has a complete data sheet specifying propagation delays and A. C. parameters. A final software program 
verifies that the original logic description matches the finished artwork. 

Each input-output buffer can be individually specified to be input, output, three-state, or bi-directional. CMOS 
or TTL compatiblity can also be specified. The large number of I/O buffers keeps the input/output to gate ratio 
high insuring that the design is not pin limited. 

Transition from gate arrays to standard cell circuits is very simple. The same logic description files are used as 
input to the Dial-A-Chip®*'^ software. Both utilize the same SSI, MSI 74LS library. 


’Trademark of Harris Corporation 
* 'Servicemark of Harris Corporation 
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HGA-B01500 

HGA-B02500 


ASTL Gate Array 


Features 

• 3 MICRON TECHNOLOGY 

• 1500, AND 2500 GATE ARRAYS 

• 1.0ns TYPICAL GATE DELAY 

• 150MHz TOGGLE FREQUENCY 

• 74LS-SS1, MSI LIBRARY 

• ADVANCED CAD TELEDESIGN™ 

SOFTWARE SUPPORT 

• COMPATIBLE WITH DIAL-A-CHIPSM 
DESIGN AUTOMATION SYSTEM 

• INDIVIDUALLY PROGRAMMABLE I/O BUFFERS 

• BI-DIRECTIONAL AND THREE STATE I/O 

• TTL COMPATIBILITY 

• COMMERCIAL TEMPERATURE RANGE 

• MILITARY TEMPERATURE RANGE 

• MULTIPLE PACKAGE OPTIONS 

• 265 MICROWATTS PER GATE TYPICAL 



Notes 1 , Ohmic contact for Common Base conoections. 
2, Collectoi Resistor Option tor high Fan-Out. 
Refer to appropriate HBAXXX Data Sheets. 


Description 

Harris Custom integrated Circuits Division offers a complete family of custom and semi-custom logic. The HGA- 
B01500 and HGA-B02500 are ASTL gate arrays manufactured using the HARRIS state of the art advanced 
schottky transistor logic process. The process offers lO/jm metal pitch and 3pm minimum features. Typical propa- 
gation gate delay is 1.0ns with 150MHz toggle frequencies possible. Personalization is accomplished by patterning 
two levels of aluminum interconnection on four mask layers. 

The entire process is fully supported by advanced CAD TeledesignTM* software. With the HARRIS Dial-A- 
ChipSM** design automation system a customer chooses the amount of his participation in the design and develop- 
ment of his circuit. Using the HARRIS Teledesign TM software, logic description, simulation, and artwork editing 
can all be performed by the customer in his own office via a digital data communications link or if he so chooses, 
he may use the Customer Design Center in Melbourne. 

The HARRIS system minimizes the amount of design and logic coding by offering a library of 74LS equivalent 
SSI and MSI function designs, ihere is no need to design large MS! functions with primitive gates. Each function 
has a complete data sheet specifying propagation delays and A.C. parameters. A final software program verifies 
that the original logic description matches the finished artwork. 

Each input-output buffer can be individually specified to be input, output, three-state, or bi-directional. The 
large number of I/O buffers keeps the gate to input/output ratio low insuring that the design is not pin limited. 

Transition from gate arrays to a standard cell design is very simple. The same logic description files are used as 
input to the TeledesignTM software. Both utilize the same SSI, MSI 74LS library, functions. 

-J ‘Trademark of Harris Corporation 
“Servicemark of Harris Corporation 

Copyright Harris Corporation 1983 
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Semicustom Capabilities 

HCA SSI/MSI LIBRARY 

For use with HARRIS CMOS Gate Array 
and Standard Cell Family 


o 
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HCAOOOXB 

HCAOOOIB 

HCA002XB 

HCA002IB 

HCA004XB 

HCA007XB 

HCA008XB 

HCA010XB 

HCA011XB 

HCA020XB 

HCA021XB 

HCA027XB 

HCA029XB 

HCA030XB 

HCA032XB 

HCA051XB 

HCA073XB 

HCA074RB 

HCA074SB 

HCA074XB 

HCAN74RB 

HCAH74SB 

HCAN74XB 

HCA075XB 

HCA083SB 

HCA085XB 

HCA086XB 

HCA138XB 

HCA139XB 

HCAi52XB 

HCA157XB 

HCA161XB 

HCA163XB 

HCA164XB 

HCA165XB 

HCA173XB 

HCA175XB 

HCA180XB 

HCA192XB 

HCA193XB 

HCA194XB 

HCA225XB 

HCA240XB 

HCA244XB 

HCA257XB 

HCA273XB 

HCA283XB 

HCA352XB 

HCA377XB 

HCA393XB 

HCA645XB 

HCA1000B 


DUAL 2 INPUT NAND 

DUAL 2 INPUT NAND WITH INVERTER 

DUAL 2 INPUT NOR 

DUAL 2 INPUT NOR WITH INVERTER 

TRIPLE INVERTER 

HIGH FANOUT BUFFER (5 pF DRIVE) 

2 INPUT AND 

3 INPUT NAND 

3 INPUT AND 

4 INPUT NAND 
4 INPUT AND 

3 INPUT NOR 
6 INPUT NAND 
8 INPUT NAND 
2 INPUT OR 

4 INPUT AND-OR-INVERT GATE 
JK FLIP FLOP WITH RESET 

D FLIP FLOP WITH RESET 

D FLIP FLOP WITH SET 

D FLIP FLOP WITH SET AND RESET 

D FLIP FLOP WITH RESET— NEGATIVE EDGE TRIGGERED 

D FLIP FLOP WITH SET— NEGATIVE EDGE TRIGGERED 

D FLIP FLOP WITH SET AND RESET— NEGATIVE EDGE 

TRIGGERED 

QUAD D TYPE LATCH WITH INDIVIDUAL RESETS 

BCD FULL ADDER 

4-BIT MAGNITUDE COMPARATOR 

2 INPUT EXCLUSIVE OR 

3 TO 8 LINE DECODER 
2 TO 4 LINE DECODER 

8 TO 1 DATA SELECTOR 
QUAD 2 TO 1 DATA SELECTOR 

4-BIT SYNCHRONOUS BINARY COUNTER WITH ASYNCHRONOUS 
RESET 

4-BIT SYNCHRONOUS BINARY COUNTER WITH SYNCHRONOUS 
RESET 

8-BIT PARALLEL OUTPUT SHIFT REGISTER 

8- BIT PARALLEL LOAD SHIFT REGISTER 

4-BIT D REGISTER WITH THREE STATE OUTPUTS 
QUAD D FLIP FLOP WITH RESET 

9- BIT PARITY GENERATOR 

4-BIT SYNCHRONOUS UP DOWN DECADE COUNTER 

4-BIT SYNCHRONOUS UP DOWN BINARY COUNTER 

4-BIT SYNCHRONOUS LOAD BI-DIRECTIONAL SHIFT REGISTER 

EXPANDABLE 4 WORD BY 1 BIT FIFO 

OCTAL INVERTING THREE STATE BUFFER 

OCTAL NON-INVERTING THREE STATE BUFFER 

QUAD 2 TO 1 LINE DATA SELECTOR 

OCTAL D FLIP FLOP WITH COMMON CLOCK 

4-BIT BINARY FULL ADDER WITH FAST CARRY 

DUAL 4 TO 1 LINE DATA SELECTOR 

OCTAL D FLIP FLOP WITH ENABLE 

4-BIT BINARY RIPPLE COUNTER 

OCTAL BUS TRANSCEIVER 

15:1 RATIO PULL UP RESISTOR WITH ENABLE 
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Semicustom Capabilities 

HCA SSI/MSI LIBRARY 

For use with HARRIS CMOS Gate Array 
and Standard Ceil Family 


GATE ARRAY I/O BUFFERS 


HCA900XB 

HCA901XB 

HCA910XB 

HCA911XB 

HCA950XB 

HCA951XB 

HCA952XB 

HCA960XB 

HCA970XB 

HCA971XB 

HCA990XB 

HCA^iXB 

HCAVSSXB 

HCAVIA 


CMOS INPUT BUFFER 

CMOS INPUT BUFFER WITH 18K PULL UP RESISTOR 
TTL INPUT BUFFER 

TTL INPUT BUFFER WITH 18K PULL UP RESISTOR 
3.2 MA OUTPUT BUFFER 

3.2 MA OUTPUT BUFFER— OPEN DRAIN P-CHANNEL 

3.2 MA OUTPUT BUFFER— OPEN DRAIN N-CHANNEL 

3.2 MA OUTPUT BUFFER— THREE STATE 

3.2 MA BI-DIRECTIONAL BUFFER— CMOS INPUT 

3.2 MA BI-DIRECTIONAL BUFFER— CMOS INPUT WITH 18K PULL UP 

3.2 MA BI-DIRECTIONAL BUFFER— TTL INPUT 

3.2 MA BI-DIRECTIONAL BUFFER— TTL INPUT WITH 18K PULL UP 

RESISTOR 

PLACEABLE VSS I/O PAD 
VIA CELL 


STANDARD CELL I/O BUFFERS 

HCC900XB CMOS INPUT BUFFER 

HCC901XB CMOS INPUT BUFFER WITH 18K PULL UP 

HCC905XB CMOS INPUT BUFFER— INVERTING 

HCC906XB CMOS INPUT BUFFER— INVERTING WITH PULL UP 

HCC908XB SCHMITT TRIGGER INPUT BUFFER 

HCC910XB TTL INPUT BUFFER 

HCC911XB TTL INPUT BUFFER WITH 18K PULL UP 

HCC915XB TTL INPUT BUFFER WITH 18K PULL UP INVERTING 

HCC950XB 3.2 MA OUTPUT BUFFER 

HCC951XB 3.2 MA OUTPUT BUFFER WITH OPEN DRAIN P-CHANNEL 

HCC952XB 3.2 MA OUTPUT BUFFER WITH OPEN DRAIN N-CHANNEL 

HCC955XB 8.0 MA OUTPUT BUFFER 

HCC960XB 3.2 MA OUTPUT BUFFER THREE STATE 

HCC965XB 8.0 MA OUTPUT BUFFER THREE STATE 

HCC970XB 3.2 MA BI-DIRECTIONAL WITH CMOS INPUT 

HCC971XB 3.2 MA BI-DIRECTIONAL CMOS INPUT AND 18K PULL UP 

HCC975XB 8.0 MA BI-DIRECTIONAL WITH CMOS INPUT 

HCC976XB 8.0 MA BI-DIRECTIONAL CMOS INPUT AND 18K PULL UP 

HCC980XB 3.2 MA BI-DIRECTIONAL TTL INPUT 

HCC981XB 3.2 MA BI-DIRECTIONAL TLL INPUT AND 18K PULL UP 

HCC885XB 8.0 MA BI-DIRECTIONAL TTL INPUT 

HCC986XB 8!o MA BI-DIRECTIONAL TTL InPUT AND 18K PULL UP 

HCC990XB UNBUFFERED INPUT WITH STATIC PROTECTION 

HCCVDDYB VDD SUPPLY PAD 

HCCVSSYB VSS SUPPLY PAD 
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HSC-CXXXXX 


Standard Cell 


Features 


• 3 MICRON CMOS TECHNOLOGY 

• VARIABLE DIE SIZE 

• 3ns TYPICAL GATE DELAY 

• 50MHz TOGGLE FREQUENCY 

• 74LS-SSI, MSI LIBRARY IMPLEMENTED 

• ADVANCED CAD TELEDESIGNTM* 
SOFTWARE SUPPORT 

• VARIABLE DIE SIZE 


• INDIVIDUALLY PROGRAMMABLE I/O BUFFERS 

• COMPATIBLE WITH DIAL-A— CHIPSM** DESIGN 
AUTOMATION SYSTEM 

• BI-DIRECTIONAL AND THREE STATE I/O 

• TTL AND CMOS COMPATIBILITY 

• COMMERCIAL TEMPERATURE RANGE 

• MILITARY TEMPERATURE RANGE 

• MULTIPLE PACKAGE OPTIONS 


Description 

Harris Custom Integrated Circuits Division offers a complete famify of custom and semicustom products. The 
HARRIS Standard Cell product is a very cost effective alternative to gate arrays or full custom. The standard 
cell circuit is manufactured using the HARRIS state-of-the-art SAJI IV local oxidation process. The process 

nffpr« ^ m ct'J>nnpl Ipnnths VA/ith tvnlral natp rjpla\/c r»t ^nc anrl tonnlp from lonrioc nf inni it_ 

put buffer can be individually programmed as input, output, three-state or bi-directional. CMOS and TTL com- 
patibility can be specified. The same SSI MSI 74LS functions used to design the gate array are used for the 
standard cell circuits. 

The logic description and simulator functions are identical for both standard cell circuits and gate arrays. How- 
ever, the standard ceil circuit dimensions can change dynamically for each individual circuit. Where the gate array 
is a fixed number of gates and fixed chip size, the standard cell uses only enough silicon to fully implement the 
desired logic function. Typically a standard cell chip is 30% smaller than a fully utilized gate array offering a 
cost savings benefit to those customers with medium to high volumes. 

The standard cell chip does require a complete set of masks rather than the three required by the gate array. The 
standard cell circuit is fully supported by the HARRIS Teledesign^M software and the HARRIS Dial-A-ChipSM 
timeshare service. This allows the customer to perform as much of the design and development as he desires 
from his own office with a data terminal. 


* Trademark of Harris Corporation 
** Servicemark of Harris Corporation 
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YOUDOmilDTO 
GO BACK TO SCHOM JUST 
TO BUYOBIOM Ks. 


If you’re more interested 
in ^tting an IC solution than 
an iC education, Holt may 
have what you’re looking for. 

We figiie that you have 
enough problems designing 
and testmg your own prod- 
ucts. That you have better 
things to do than trying to 
cope with the latest iC soft- 
ware models, or thumbing 
through reams of computer 
printout. 

Use Holt, and tend to 
your own business. Let us 
be your IC experts for design 
ana production. 


Just mve us a schematic 
or your nmctional specs. We’ll 
tali it from there. 

As we proceed from chip 
definition to final integration, 
we’ll be maintaining a dialog 
with you, at whatever tech- 
nics level you prefer. 

Early on, your engineers 
will receive a breadboard of 
the proposed chip, built with 
standard Ic^c and propri- 
etaiy silicon anSog Sds. The 
desim review is conducted 
in a Tankage your engineers 
will understand— hardware. 


To get SI the details of 
our low-risk approach to the 
intention of your circuit, 
cSl Mark EUsberry We prom- 
ise, he won’t try to send 
you back to school. Holt Inc., 

8 Chrysler Avenue, Irvine, 

CA 92714. Telephone (714) 
859-8800. Telex 182704. 

HOLE 

INTEGRATED CIRCUITS 

Mmioamvioaiimwi. 
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33 MONOCHIPS FROM 
THE LEADER IN SEMI-CUSTOM ICs 


Interdesign offers the most complete line of linear 
Monochips and digital gate arrays in the semiconductor 
industry. Regardless of your requirement, chances are 
that one of the 33 currently available Monochips can 


LINEAR MONOCHIPS 


Designa-tion 

Technology 

Size-Mils 

Components 

Voltage 

Pads 

Integration Fee 

MOA 

Bipolar 

71 X 

81 

260 

20V max 

16 max 

$3700 

MOB 


81 X 

81 

300 

20V max 

24 max 

$3700 

MOC 


51 X 

56 

110 

20V max 

14 max 

$2800 

MOD 


80x 

80 

194 

36V max 

16 mbx 

$3700 

MOE 


70 X 

70 

187 

20V max 

18 max 

$3100 

MOF 


91 X 

1 10 

437 

20V max 

24 max 

$4500 

MOG 


75 X 

78 

310 

20V max 

18 max 

$3400 

MOH 


77 X 

88 

382 

20V max 

18 max 

$3400 

MOJ 


61 X 

65 

170 

20V max 

18 max 

$2800 

MOL 


81 X 

1.00 

416 

20V max 

24 max 

$3900 

MOM 


101 X 

151 

812 

20V max 

28 max 

$7000 

MON 


123 X 

157 

1070 

20V max 

40 max 

$9000 

MOP 


90 X 

121 

623 

20V max 

24 max 

$5000 

MOQ 


73 X 

76 

304 

20V max 

1 8 max 

$3400 

MLA 

CMOS 

136x 

185 

1695 

3 to 15V 

42 max 

$8500 


enable you to convert your existing discrete or SSI/MSI 
circuitry to a cost-effective, compact, custom I.C. The 
tables below list the Monochips you can choose from. 




1 

A FERRANTI COMPANY 


DIGITAL MONOCHIPS 




Size-Mils 

Logic 

Cells 

— 

Gates 

Gate 

Delay 

Gate 

Power 

Voltage 

Pads 

Integration 

Fee 

MUA 

Bipolar 

13f x131 

225r 

450 

25 ns 

2.0mW' 

* f to 1 .5V 

40 max 

$6500 

MUB 


#1 

** 

*• 

200ns 

0.2mW 

•* 

>> 


MUC 



** 


10ns 

2.5mW 



ti 

MSA 


157x 157 


** 

8ns 

ImW 

5V max 

*• 

$7000 

MSB 

*• 

200 X 186 

440 

880 

*• 

ft 

*• 

52 max 

-$10000 

MSC 


191 X 205 

990 

1980 


•• 


64 max 

$15000 

MCA 

CMOS 

1 12 X 124 

1 12 

140 

13ns 

<5jUW* * 

3 to 15V 

32 max 

$5500 

MCB 

•* 

136 X 136 

162 

200 


•* 

•* 

38 max 

$5500 

MCC 


136 X 174 

216 

270 



** 

44 max 

$6500 

MCD 

»* 

1 74 X 1 74 

224 

440 


•* 


52 max 

$7000 

MCE 

** 

136 X 174 

160 

340 



•* 

44 max 

$6500 

MCF 


195 X 197 

504 

630 




60 max 

$8000 

MCG 

** 

219x 216 

640 

800 

•• 

*• 

•* 

68 max 

$9000 

MPA 

Si-CMOS 

135 X 156 

408 

510 

3.5ns 

.14mW*** 

7V max 

60 max 

$7000 

MPB 

■ 1 

166x 207 

800 

1000 

•* 

•• 


78 max 

$11000 

MPC 

** 

196x239 

1200 

1500 

•• 

*• 

** 

95 max 

$13000 

MPD 


234x251 

16(X> 

2000 

*• 

** 

** 

1 09 max 

$15000 

MPE 

*• 

90x 1 12 

120 

150 

•* 

” 


36 max 

$5500 


* 1 volt requires close work with Interdesign. * ‘Frequency dependent, gate power at low frequency. 

* * ‘Bipolar power at max frequency. CMOS at max frequency. 


You Can Design Your Own I.C. 

Designing you own custom I.C. is a lot easier than you 
might think. In fact, more than 1400 engineers have 
already designed their own Monochip. Each Monochp 
Design Kit or Manual contains all of the information you 
need to start and complete your design. ORDER TODAY! 


MOK Design Kit (Linear) $59 

Metal Gate CMOS Design Manual $25 

Silicon Gate CMOS Design Manual $25 

Analog CMOS Design Kit $59 

ULA Design Kit $59 

CML Design Manual $25 


Production — After your integration has been com- 
pleted and you’ve approved prototypes, your produc- 
tion parts can be delivered, in large volumes, at unit 
prices starting at less than $1 depending on chip size, 
technology, circuit complexity, etc. 


Product Literature— Each type of - Monochip is 
described in detail in a separate, full-color brochure. This 
information is available from stock at no charge. WRITE 
OR CALL TODAY! 


Interdesign, Inc., 1500 Green Hills Road, Scotts Valley, CA 95066, Phone: (406) 438-2900 
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IC M/^TER 

ffiLOslGS OM TOUR 
BOOKSHELF 

If you use IC MASTER frequently, you can obtain your own copy by ordering 
now. Use the order cards contained in this publication, or order by 
telephone as described below. 

IC MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that are 
closest to his specific needs. It is the surest way to find the optimum 
device to answer an engineering design requirement. By ordering now, you 
won’t have to borrow or search for IC MASTER the next time you need it. 

Typical Use of IC MASTER 

Can an engineer find out who makes a 64K dynamic RAM with an access 
time of 120 nanoseconds or faster in less than 30 seconds? 

He can if he turns to the Memory section of MASTER and looks for the 
64K organization (words and bits per word) that he needs. 

Because each device is listed In order of access time, he can easily 
determine the devices that satisfy his speed requirements. 

In the United States only: 

You can order IC MASTER simply by charging it to your VISA or Master 
Card credit card. To place your order, call now: (516) 222-2500. 

Ask for Extension 314. 

ORDER TOUR CXFY 
NOW 




A 


M 3-micron CMOS custom circuit 

is better than what you’ve got now, 
and we can have working parts on your 
desk in just 14 weeks. We’ve already 
done it 5 million times this year. 

Even better, we’ll do it with your 
tooling, our tooling or standard cells 
(hand drawn takes a little longer). 

You ought to talk to us about custom 
VLSI MOS before you cast Plan A 
in concrete. 


INTERNATIONAL MICROELECTRONIC PRODUCTS • 2830 North First Street, San Jose,CA 95134. (408) 262-9100 
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The IGC 10000 


CMOS Gate 


Arrays 


FEATURES 

■ Complexity from 408 to 1500 
Equivalent 2>input Gates 

■ Mature Silicon Gate CMOS Technology 
—Low development cost 

—3.3 to 9V nominal power supply range 
± 10 % 

—Full CMOS temperature range: 55 **C to 
+ 125‘’C 

—Resistance to latch-up 
and electrostatic discharge 

■ Extensive Macro Cell Library 
—Numerous combinational and s^uential 

macros 

—Facilitates 7400 and 4000-based 

designs 

— TTL or CMOS compatible I/O 
—Analog capability 

■ Fully Integrated CAD Software Support 
—Highly efficient auto-routing capability 
—Layout fully verified against input logic 
—Accurate post-layOut simulation with 

calculated RC delSys 
—Automatic test code conversion 


GENERAL DESCRIPTION 

An IGC10000 Gate Array is a matrix of identical cells, 
each containing 3 uncommitted N-P transistor pairs. 
Large numbers of identical arrays are prefabricated 
and stockpiled. A particular circuit is constructed from 
a prefabricated array by specifying the interconnec- 
tions among the transistors within and between cells 
on the final metal layer. Because all except the final 
metal layer are prefabricated, the cost advantages of 
mass production can be realized even for low-volume 
applications. In addition, prefabrication provides a sav- 
ing in both design and manufacturing time; in some 
cases customers can receive prototype chips in as few 
as 6 weeks after initiation of the project. 

In most cases IGC10000 gate arrays are processed 
with one mask step (a customized metal mask along 
With a standardized contact mask). For some analog 
applications or where more routing flexibility is need- 
ed, users have the option of programming the contact 
mask in addition to the metal mask. 


THE IGC10000 FAMILY OF GATE ARRAYS 

Figure 1 shows a structural representation of an 
IGC10000 Gate Array. Each rectangle in the body of 
the matrix represents an array cell; the rectangles 



Figure 1. Gate Array Configuration 
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along each of the four sides of the chip represent I/O 
cells. Table 1 lists the members of the IGC10000 Gate 
Array family with their capacities and cell counts. 


Table 1. The IGC10000 Gate Array Family 


Part No. 

Equivalent 
2-Input Gates 

Number of 
Array Cells 

Bonding Pads 
and I/O Cells 

1GC10408 

408 

272 

34 

IGC10756 

756 

504 

44 

IGC11500 

1500 

1000 

62 


TECHNOLOGY 

IGC10000 gate arrays are fabricated using Intersil’s 
high performance selectively oxidized 4-micron 
silicon gate CMOS process with single-layer metal in- 
terconnect. Wafers are processed using state-of-the- 
art processing technology with these features: 

• Positive photoresist 

• 1-1 scanning projection lithography 

• Polysilicon, nitride and silicon dioxide plasma 
etching 

• Ion implantation for source/drain doping and 
threshold adjustment 

• Sputter metal deposition 

• Industry standard oxidation and diffusion 
techniques 

• Nitride and polysilicon Low Pressure 
Chemical Vapor Deposition (LPCVD) 


ARRAY CELLS 

An array ceil, shown in topographical form in Figure 
2, consists of three complementary transistor pairs 
and five strips of polysilicon (called crossunder 
strips) for making horizontal interconnections among 
array cells. Power (Vqd) and ground (Vss) buses run 
vertically as shown. Metal strips (not shown) on top 


of the crossunder strips make the vertical intercon- 
nections within the array. The top and bottom 
polysilicon strips (called feed-throughs) are used for 
feeding horizontal connections through the array cell 
beneath the power and ground buses. 

Figure 3 shows the circuit diagram for the array cell. 
Small hollow circles represent possible connection 
points; Vss ®nd Vqd metal strips are shown as dotted 
lines. 


Vss 

• 

Vqo 

•— j— 1 

• 

i ® 

, „i 

• 

• 

[— M 
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: 1 : 
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Figure 3. Schematic Diagram of the Array Cell 



Figure 2. Topography of the Array Cell 
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I/O CELLS 

I/O cells are used to interface the array with external 
circuitry. Each I/O cell consists of an array of tran- 
sistors of varying sizes, and allows construction of 
normal digital I/O interface circuits as well as analog 
circuitry of simple to moderate complexity. 

I/O ceils have these features: 

• Protection against electrostatic discharge (ESD) 

• Logic level translation (CMOS-to-TTL and TTL-to- 
CMOS) 

• Bonding pad for connecting the cell to its cor- 
responding package pin 

• Ratioed transistors for analog implementation 

The output drive capability of a single output buffer Is 
one TTL load. Applications that require additional 
drive capability can be handled by using multiple I/O 
cells in parallel. (In a typical application, not all 
available I/O cells are needed for external connec- 
tions; unused cells will thus usually be available to 
provide added drive capability where needed.) 

MACROS 

A macro Is a physical implementation of a functional 
block and is realized by interconnections among tran- 
sistors in one or more array cells. For example, the 
NOR function is constructed by connecting two 
p-channei transistors in series to Vqd and two 
n-channel transistors In parallel to Vss. as shown in 
the topographical and schematic diagrams, Figures 4 
and 5. 


Designers implement their circuits by selecting and 
interconnecting the macros in the Macro Library, 
listed in Table 2. 




Figure 4. Interconnect Pattern for the 2-Input NOR 
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Table 2. IGC10000 MACRO Library 


IGCIOOOO Combinational Macros 

Type 

Description 

NOR/NAND 

2- input NAND 

3- input NAND 

4- input NAND 

2- input NOR 

3- input NOR 

4- input NOR 




XOR/XNOR 

2-input XOR 

2-input XNOR 




Adder 

One-bit full adder 




Buffers and Inverters 

1X inverter 

2X inverter 

3X inverter 

4X inverter 




Multifunction 

2-1 AND-OR invert 

2- 2-2 AND-OR invert 

3- 2 AND-OR invert 

2-1 OR-AND invert 




Multiplexer 

2 to 1 multiplexer 




Schmitt Trigger 

Schmitt Trigger 




Transmission Gate 

Buffered transmission gate 

Unbuffered transmission gate 




Tristate Control 

Tristate control 




IGCIOOOO Sequential Macros 

Set 

Reset 

Jam Load 

D Flip-Rlops 

D flip-flop vtfith reset 

— 

Yes 

-- 

D flip-flop with set 

Yes 

— 

— 


D flip-flop with set and reset 

Divide by 2 flip-flop w/jam load and 

Yes 

Yes 

Yes 

Yes 


reset 

— 


Divide by 2 flip-flop w/reset 

-— 

Yes 

— 


D flip-flop w/jam load and reset 

— ' 

Yes 



D flip-flop shift register with reset 

— 



JK Flip-Flops 

JK flip-flop with reset 

JK flip-flon 




T Flio-Ff'^'''' 








res 



— 

Yes 

Yes 


— 

Yes 

— 

w/jam load and reset 

— 

Yes 

Yes 

Up/down counter with reset 

— 

Yes 

~ 

Up/down counter w/jam load and reset 


Yes 

Yes 
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I/O CELLS 

I/O cells are used to interface the array with external 
circuitry. Each I/O cell consists of an array of tran- 
sistors of varying sizes, and allows construction of 
normal digital I/O interface circuits as well as analog 
circuitry of simple to moderate complexity. 

I/O cells have these features: 

• Protection against electrostatic discharge (ESD) 

• Logic level translation (CMOS-to-TTL and TTL-to- 
CMOS) 

• Bonding pad for connecting the cell to its cor- 
responding package pin 

• Ratioed transistors for analog implementation 

The output drive capability of a single output buffer is 
one TTL load. Applications that require additional 
drive capability can be handled by using multiple I/O 
cells in parallel. (In a typical application, not all 
available I/O cells are needed for external connec- 
tions; unused cells wil! thus usually be available to 
provide added drive capability where needed.) 

MACROS 

A macro is a physical implementation of a functional 
block and is realized by interconnections among tran- 
sistors in one or more array cells. For example, the 
NOR function is constructed by connecting two 
p-channel transistors in series to Vqq ^nd two 
n-channel transistors in parallel to Vss, as shown in 
the topographical and schematic diagrams. Figures 4 
and 5. 


Designers implement their circuits by selecting and 
interconnecting the macros in the Macro Library, 
listed in Table 2. 




Figure 4. Interconnect Pattern for the 2-Input NOR 


'(O 

w 

0 

+-* 

C 


® 1C MASTER 1984 


4753 


CUSTOM/SEMICUSTOM 





CUSTOM/SEMICUSTOM 


IGC 10000 



Table 2. 1GC10000 MACRO Library 


IGCIOOOO Combinational Macros 

Type 

Description 

NOR/NAND 

2- input NAND 

3- input NAND 

4- input NAND 

2- input NOR 

3- input NOR 

4- input NOR 




XOR/XNOR 

2-input XOR 

2-input XNOR 




Adder 

One-bit full adder 




Buffers and Inverters 

1X inverter 

2X inverter 

3X inverter 

4X inverter 




Multifunction 

2-1 AND-OR invert 

2- 2-2 AND-OR invert 

3- 2 AND-OR invert 

2-1 OR-AND invert 




Multiplexer 

2 to 1 multiplexer 




Schmitt Trigger 

Schmitt Trigger 




Transmission Gate 

Buffered transmission gate 

Unbuffered transmission gate 




Tri state Control 

^ 1 

Tristate control 




IGCIOOOO Sequential Macros 

Set 

Reset 

Jam Load 

D Flip-Flops 

D flip-flop with reset 

— 

Yes 

— 


D flip-flop with set 

Yes 

— 

— 


D flip-flop with set and reset 

Divide by 2 flip-flop w/jam load and 

Yes 

Yes 



reset 

— 

Yes 

Yes 


Divide by 2 flip-flop w/reset 

— 

Yes 




D flip-flop w/jam load and reset 

— 

Yes 

Yes 


D flip-flop shift register with reset 

' — 

Yes 

— 

JK Flip-Flops 

JK flip-flop with reset 

— 

Yes 

— 


JK flip-flop with set 

Yes 

— 

— 

T Flip-Flops 

T flip-flop with reset 

— 

Yes 

— 

Latches 

D latch 





— 


D latch w/single input control 

— 

— 

— 


D latch with reset 

D latch w/reset and single input 


Yes 



control 

— 

Yes 

— 


D latch w/transmission gate on output 

— 

— 

— 

Counters 

Down counter with reset 

— 

Yes 

-- 


Down counter w/jam load and reset 

— 

Yes 

Yes 


Up counter with reset 

— 

Yes 

— 


Up counter w/jam load and reset 

— 

Yes 

Yes 


Up/down counter with reset 

— 

Yes 



Up/down counter w/jam load and reset 

— 

Yes 

Yes 
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Table 2. IGC10000 MACRO Library (continued) 


IGC10000 Digital I/O Cell Macros 

Type 

Description 

Bidirectional 

Tristate output/unbuffered input 

Tristate output/inverting TTL input buffer 

Feedthrough 

Input feedthrough 

Internal Buffer 

Inverting internal buffer 

Internal tristate buffer 

Input Buffer 

Non-inverting TTL input buffer 

Non-inverting CMOS input buffer with pull-up options 

Output Buffer 

Open drain output buffer 

Non-inverting TTL output buffer 

Inverting TTL output buffer 

Tristate output buffer 
oymmetricai drive output uUiier 

IGC10000 Analog I/O Cell Macros 

The list below represents a sample of custom macros developed for specific analog applications. Con- 
sult your Intersil Representative for suitability to your design. 

Analog Transmission Gate 

Auto Null Comparator 

Comparator 


Compensated Op Amp 

Crystal Oscillator 

Current Multiplier 

Current Reference 

Op Amp 
Power-on Reset 
RC Oscillator 
Schmitt Trigger 



COMPUTER AIDED DESIGN SOFTWARE 
TOOLS 

The IGC10000 family is supported by a proprietary 
computer aided design (CAD) system developed at 
the General Electric Microelectronics Center. The 
system provides CAD tools for logic simulation, ac- 
curate prediction of circuit speed performance, 
automated design of interconnect circuitry, electrical 
and design rule checking, post-layout simulation us- 
ing RC delays extracted from the layout, and 
automatic conversion of sirhuiation test pattern files 
into tester format. 

The CAD tools are integrated under a supervisory pro- 
gram called the CADEXEC (for CAD Executive) that 
runs on a Digital Equipment Corporation VAX com- 


puter. Once the user has entered the circuit’s intercon- 
nect information into the computer, this information is 
converted into a common database accessed by all 
other parts of the software through the CADEXEC. 

Logic Simulation: Users have access to the TEG AS 
logic simulator. For pre-layout logic (functional) 
verification, customers may perform TEGAS simula- 
tion using our Unit Delay Macro Library database; for 
design verification (pre-layout timing analysis), 
calculated delays based on fanout are used in con- 
junction with Best, Typical, and Worst Case libraries, 
whose parameters are described in Table 3. 
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Table 3. Best, Typical, and Worst Case Parameters 


Parameter 

Best 

Typical 

Worst 

Voltage (V) 

5.5 

5.0 

4.5 

Temperature (“C) 

0 

27 

70 

Process 

Best 

Typical 

Worst 


Routing: The SILICA layout system uses a proprietary 
automatic router developed at the General Electric 
Microelectronics Center. The SILICA router has con- 
sistently performed with higher completion rate and 
lower CPU time than other commercially available 
routers; in addition, the router improves the overall 
performance of the circuit by selecting paths that 
produce the smallest delay. Like many routers, the 
SILICA router has a Critical Net feature that 
minimizes polysilicon and total net length by routing 
the critical net first. Unique to the SILICA router is 
the Super Critical Net feature, which prohibits the 
use of polysilicon gates in a specified net. 

Electrical and Design Rule Checking: SILICA DRC 
(Design Rule Checker) performs electrical and design 
rule checking in minutes instead of hours and ex- 
tracts geometric data from the layout for input into 
the RC delay extraction software. 

Manual editing: In rare instances manual layout 
editing may be done on one of our CALMA worksta- 
tions. CALMA output is fed into SILICA DRC for con- 
venient verification of electrical integrity. 


Post-iayout simulation: A specialized circuit 
simulator has been developed at the General Electric 
Microelectronics Center to compute the delays of the 
RC-interconnect nets from the topology of the net- 
work after performing layout. The RC Delay extrac- 
tion software uses a full transient analysis for each 
net; deiays are based on resistance as well as 
capacitance of the interconnection nets. The soft- 
ware calculates delays as a function both of load 
switching voltage and driver output impedance and 
handles loops, bidirectional drivers, and multiple 
drivers on the net. 

After the RC delay information is extracted, the 
CADEXEC system inserts the delays into the network 
database for post-layout TEGAS simulation and 
critical path analysis, thus providing an additional op- 
portunity for refining the layout prior to PG tape 
generation. 

Tester Tape Generation: Test program conversion 
software automatically translates the customer’s 
final TEGAS simulation output file into a test vector 
pattern file to be used in testing the finished device. 

PACKAGING 

Five types of packages are available for the IGC10000 
gate arrays. Dual inline packages are available in 
plastic (Plastic DIP), ceramic (CerDIP) and multilayer 
ceramic (Side Brazed DIP); leadless chip carriers and 
pin grid arrays are provided in multilayer ceramic. 
Table 4 presents recommended package types for 
each pin count and array size. 


Table 4. Recommended Package Types 


Number 

of 

Pins 

Plastic 

DIP 

CerDIP 

Side 

Brazed 

DIP 

Leadless 

Chip 

Carrier 

Pin 

Grid 

Array 

8 

408 


408 



14 

408 

408 

408 



16 

408 

408 

408 



18 

408 

408 

408 



20 


408 

408 




408 

408 

408 



24 

756 

756 

756 




1500 

1500 

1500 




408 

408 

408 



28 

756 

756 

756 




1500 

1500 

1500 




408 

408 

408 



40 

756 

756 

756 




1500 

1500 

1500 



44 




756 





1500 


48 



756 





1500 



52 




1500 


68 




1500 

1500 
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DEVELOPMENT 

An overview of the gate array development process is 
shown in the flow chart of Figure 6. During Phase 1 
(Design Translation), most of the responsibility lies 
with the customer; during Phase 3 (Fabrication), with 
Intersil. In Phase 2 (Design Implementation), most of 
the activities are performed by Intersil, but require 



customer interaction and approval. Figure 6 
delineates the responsibilities of the customer and of 
Intersil. For more information, contact either your 
local Intersil representative, or Semicustom 
Marketing at the General Electric Microelectronics 
Center, Research Triangle Park, NC, telephone 
919-549-3607. 



PHASE 1 I 

DESIGN < 

TRANSLATION | 


V 


( 


PHASE 2 ) 

DESIGN IMPLEMENTATION \ 


^ START ^ 


CUSTOMER 


CREATE SCHEMATIC DIAGRAM; 
DEFINE PRELIMINARY TEST VECTORS; 
VERIFY CORRECT FUNCTIONALITY 


CUSTOMERRNTERSIL 


TRANSLATE TO IGC10000 CMOS MACROS; 
ENCODE IN TEGAS; 

PERFORM PRE-LAYOUT SIMULATION 

INTERSIL ' 


PERFORM PRELIMINARY 
RECOMMEND SCH 
WHERE F 

PLACEMENT ON ARRAY; 
EMATIC CHANGES 
EQUIRED 


IN TERSIL 

PERFORM FINAL PLACEMENT 
AND AUTOMATIC ROUTING 


INTERSIL 


CALCULATE INTERCONNECTION-RELATED DELAYS; 
PERFORM POST-LAYOUT TEGAS SIMULATION 




1 REVISIONS 1 




T 

( CUSTOMERS 
APPROVAL J 


CUSTOMER 


1 PROVIDE COMPLE 

TE TEST VECTORS | 

INTERSIL 


1 CREATE PATTERN 

GENERATOR TAPE | 


PHASES 

FABRICATION 


INTERSIL 


FABRICATE MASKS AND WAFERS; PERFORM WAFER PROBE; 
ASSEMBLE PACKAGES; TEST; SHIP PROTOTYPES 



Figure 6. Simplified Flowchart for Gate Array Development 
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OPERATING characteristics' 

2 

Absolute Maximum Ratings (Referenced to Vss) 


Parameter 

Symbol 

Limits 

Units 

DC Supply Voltage 

Vdd 

-0.5 to +10.0 

V 

Input Voltage 

V, 

— 0.5 to Vqd + 0.5 

V 

DC Input Current 

•l 

±10 

mA 

Operating Ambient Temperature Range 

Ta 

-55 to +125 

*C 

Storage Temperature Range (Ceramic) 

Tstg 

-65 to + 150 

»c 

Storage Temperature Range (Plastic) 

TstG 

-40 to +125 

"C 


NOTE 1: Stress ratings only. Functional operation of the device at these or any conditions beyond those indicated as Recom- 
mended Operating Conditions is not implied. 

NOTE 2: Stresses above those listed here may cause permanent damage to the device. Exposure to absolute maximum rating 
conditions for extended periods may affect device reliability. 


Recommended Operating Conditions 


Parameter 

Symbol 

Limits 

Units 

DC Supply Voltage 

Vdd 

3.3 ± 0.3V to 9.0 ± 0.9V 

V 

Typical Operating Frequency 

^CK 

8.0 

MHz 

Operating Ambient Temperature Range\ 

Ta 

-5510+125 

“C 


® NOTE 1: IGC10000 gate array macros are currently characterized between 0 and 70 ‘C. 

C 


AC CHARACTERiSTiCS 

Specified for nominal processing = 5V, 27 “C. 
Calculated for a fanout of 1. 



Parameter 

Typical Delay (ns) 

Array Cell Macros 



2-input NAND 

D to Output 

6 

2-input NOR 

D to Output 

6 

4-input NAND 

D to Output 

8 

4-input NOR 

D to Output 

18 

IX inverter 

D to Output 

5 

4X inverter 

D to Output 

4 

2-1 AND-OR invert 

D to Output 

9 

D flip-flop with reset 

CK to Output 

9 

Schmitt trigger 

Input to Output 

18 

Up counter with reset 

CK to Output 

11 

I/O Cell Macros 



Input feedthrough 

Pad to Output 

1 

Non-inverting Input Buffer 

Pad to Output 

9 

Non-inverting Output Buffer 

D to Pad 

10(15 pF) 

19 (50 pF) 
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ICC 10000 am^DIL 


DC CHARACTERISTICS 

Vdd = 5V ± 10% 


Symbol 

Parameter 

Condition 

Limits^ 

0“C 

25 “C 

70 ‘C 

Min. 

Max. 

Min. 

Typ. 

Max. 

Min. 

Max. 

Units 

•dd^ 

Quiescent Device 
Current 

Vi = Vdd or 
Vss 

■ 

■ 

■ 


■ 

■ 

100 


VoL 

Low Level Output 
Voltage 

1Io|:£VA 

1 

0.05 

1 


0.05 

■ 

0.05 

m 

VOH 

High Level Output 
Voltage 

m 

Vdd 

-0.05 

■ 

Vdd 

-0.05 


■ 

Vdd 

-0.05 

■ 

V 

V|L 

Low Level Input 
Voltage 

CMOS 

I/O Macro 


1.5 

■ 


1.5 


1.5 

V 

V|H 

High Level Input 
Voltage 

CMOS 

I/O Macro 

3.5 

■ 

3.5 


■ 

3.5 

■ 

■ 

V|L 

Low Level Input 
Voltage 

TTL 

I/O Macro 

1 

0.8 

■ 


1 

1 

0.8 

■ 

V|H 

High Level Input 
Voltage 

TTL 

I/O Macro 


■ 


■ 

■ 


■ 

V 

■ 

Output Low^ 

(Sink Current) 

. 

Vo = 0.4V 

1.8 

■ 

1 

1.8 

3.6 

■ 

1.6 

■ 

mA 

Vo = 2.5V 

3.8 

■ 

3.8 

m 

■ 

m 

■ 

mA 

>0H^ 

Output High 
(Source Current) 

Vo = 4.6V 

0.3 

■ 

B 


■ 

0.25 

■ 

mA 

Vo = 2.5V 

1.8 

■ 

1.8 

3.6 

■ 

1.6 

■ 

mA 

>IN 

Input Leakage 
Current 

V(|v| = 0 or 

Vdd 


±0.1 

■ 

±.001 

±0.1 

■ 

±1.0 

mA 

•oz 

Tristate Output 
Leakage Current 

Vo = 0 or 

Vdd 


±1.0 

■ 

±001 

±1.0 

■ 

±10 

aA 

C|N 

Input Capacitance 

Any Input 




5.0 




PF 


NOTES: 

1. IGC10000 gate arrays are designed to perform under conditions up to 125*C. Limits reflect temperature range at which the 
macro library is characterized. 

2. Any internal oscillators disabled. 

3. Results depend on specific output macro used. 

4. There may be limitations on maximum current when many outputs are simultaneously low. 
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ABBREVIATIONS 

OF 

COMPANY 

NAMES 


Action Ins 

Action Instruments 

AO 

Analog Devices 

ADT 

Advanced Digital Technology 

Advent 

Advent Products, Inc. 

AIpbatron 

Alphatron 

AMA 

American Automation 

AMD 

Advanced Micro Devices 

AMI 

American Microsystems, Inc. 

Amperex 

Amperex Electronic Corp. 

Analogic 

Analogic 

Analog Sys 

Analog Systems 

APC 

Applied Micro Circuits 

Apex 

Apex Microtechnology 

APM 

Applied Microsystems Corp. 

AppI Sys 

Applied Systems Corp. 

APT 

Applied Microtechnology 

Aptek 

Aptek Microsystems 

Array Tech 

Array Technology 

AWI 

AWI Electronics 

Barvon 

Barvon Research 

Bedford 

Bedford Computer Systems Inc. 

Burr-Brown 

Burr-Brown 

CAE 

Computer Aided Engineering 

Cal Devices 

California Devices 

Cermetek 

Cermetek 

C6RS 

CGRS Microtech Inc. 

Cherry 

Cherry Semiconductor 

CIC 

Custom Integrated Circuits 

CirTech 

Circuit Technology 

Citel 

Cite! 

Comlinear 

Comlinear Corporation 

CMA 

Custom MOS Arrays 

Comark 

Comark Corp. 

Comdial 

Comdial Semiconductor 

Comp Auto 

Computer Automation 

Compas 

Compas Microsystems 

Cont Logic 

Control Logic Inc. 

Control Sys 

Control Systems Microsystems Div. 

CreMicro 

Creative Micro Systems 

Cromemco 

Cromemco, Inc. 

Cubit 

Cubit Inc. 

Curtis 

Curtis Electro Devices, Inc. 

Cybernetic 

Cybernetic Micro Systems 

Cybersys 

Cybersystems 

Cybertek 

Cybertek Inc. 

Data General 

Data General 

Data I/O 

Data I/O 

Data Trans 

Data Translation 

Datel 

Datel 

Datricon 

Datricon Corporation 

.DDC 

Data Devices Corporation 

DEC 

Digital Equipment Corporation 

-tOie-Tech 

Die-Tech 

J)igelec 

Digelec Corp. 

Oigitek 

Digitek, Inc. 

. Dionics 

Dionics Inc. 

Oist Comp 

Distributed Computer Systems 

Divers Tech 

Diversified Technology 

E-HI 

E-H International. Inc. 

EDI 

Electronic Designs Inc. 

Elind 

Elind Elettronica Industriale 

EMM-SESCO 

EEM-SESCO 

Emulogic 

Emulogic Inc. 

ETI Micro 

ETI Micro 

Exar 

Exar Integrated Systems 

Exel 

Exel Microelectronics 

Fairchild 

Fairchild 

Ferranti 

Ferranti Electric 

Force 

Force Computers 

Fujitsu A 

Fujitsu America 

Fujitsu 

Fujitsu Microelectronics, Inc. 


Gl 

. General Instrument 

GTE Micro 

GTE Microcircuits 

Harris 

Harris Semiconductor 

Heurikon 

Heurikon Corp. 

Hilevel 

Hilevel Technology, Inc. 

Hitachi 

Hitachi America, Ltd. 

Holt 

Holt Inc. 

HP 

Hewlett-Packard 

Hughes 

Hughes Aircraft, Solid State 


Products 

Hybrid Sys 

Hybrid Systems 

HyComp 

HyComp 

ICC 

international Cybernetics 

IDT 

Integrated Device Technology 

IMI 

International Microcircuits, Inc. 

IMP 

International 

Microelectronic Products 

IMS 

Industrial Microsystems Inc. 

Infosphere 

Infosphere 

Inmos 

Inmos 

IntCirEng 

Integrated Circuit Engineering 

IntCirSyS 

Integrated Circuit Systems 

IntCompSys 

Integrated Computer Systems 

Int Tech 

Integrated Technology Corp. 

Intech 

Intech Microcircuits Div. 

Intel 

Intel 

Interdesign 

Interdesign 

Intersil 

Intersil 

Intronics 

Intronics 

in 

ITT Semiconductors 


Kinetic Sys Kinetic Systems 


Kontron ' 

Kontron Electronics 

Lambda 

Lambda Semiconductor 

Linear Tech 

Linear Technology 'S* 

LSI Comp 

LSI Computer Systems 

LSI Logic 

LSI Logic Corporation 

Master Logic 

Master Logic Corporation 

Matrix 

Matrix Corp. 

Matrox 

Matrox Electronic Systems 

Maxim 

Maxim Integrated Products 

MCC 

Micro-Computer Control 

MCE 

MCE Electronics 

Micrel 

Micrel 

Micro Innov 

Micro Innovators 

Micropac 

Micropac industries 

Micro Net 

Micro Networks 

Micro Pwr 

Micro Power Systems 

Micro Sci 

Micro Sciences Corp. 

Micro Tech 

Microcircuits Technology 

Micro-Link 

Micro-Link Corporation 

Micron 

Micron Technology 

MilerTron 

MilerTronics 

Miller 

Miller Technology 

Mitel 

Mitel Semiconductor 

Mitsubishi 

Mitsubishi Electronics 

MMI 

Monolithic Memories, Inc. 

Mustek 

Monolithic Systems Corp. 

Motorola 

Mostek 

MRC 

Motorola Semiconductor 

Murray 

MRC Systems 

Monosil 

Murray Consulting 

National 

National Semiconductor 

NCM 

NCM Corp. 

NCR 

NCR Corp., Microelectronics 
Division 

NEC 

NEC Electronics 

Nitron 

Nitron 


DAE 

Oliver Advanced Engineering 

Octagon 

Octagon Systems Corp. 

DEI 

Optical Electronics Inc. 

Ohio Sci 

Ohio Scientic 

OKI 

OKI Semiconductor 

Omnibyte 

Omnibyte Corp. 

Onset 

Onset Computer Corp. 

Panasonic 

Panasonic 

Pico Design 

Pico Design 

Polycore 

Polycore Electronics 

Plessey 

Plessey Semiconductors 

PMI 

Precision Montlithics, Inc. 

PragDes 

Pragmatic Design Inc. 

Pro-Log 

Pro-Log Corp. 

Quay 

Quay Corp. 

Raytheon 

Raytheon Semiconductor 

RCA 

RCA Solid State Division 

RCI Data 

RCI Data 

RELMS 

Relational Memory Systems 

Reticon 

Reticon 

RIFA 

RIFA 

Rockwell 

Rockwell, Microelectronic Devices 

RTC 

Riehl Time Corporation 

Sanyo 

Sanyo 

SBE 

SBE. Inc. 

SEEQ 

SEEQ Technology, Inc. 

SPI 

Semi Processes Inc. 

Siemens 

Siemens 

Si-Fab 

Si-Fab 

Signetics 

Signetics 

SGS 

SGS Semiconductor 

Sharp 

Sharp 

Silicon G 

Silicon General 

Siiiconix 

Siiiconix 

Silicon Sys 

Silicon Systems Inc. 

Siltronics 

Siltronics 

SMC 

Standard Microsystems Corp. 

SMOS 

S MOS Systems 

Solarise 

Solarise Enterprises 

Solitron 

Solitron Devices 

Sprague 

Sprague Electric Company 

SSM 

Solid State Micro Technology 


for Music 

SSS 

Solid State Scientific 

Stag 

Stag Microsystems 

STC 

Storage Technology Corp. 

STD 

STD Microsystems' 

Struc Des 

Structured Design Inc. 

Stynetic 

Stynetic Systems 

Sunrise 

Sunrise Electronics 

Sunshine 

Sunshine Semiconductor 

Supertex 

Supertex Inc. 

Symtek 

Symtek Corp. 

Synertek 

Synertek 

Sys Innov 

Systems Innovations 

Tau Zero 

Tau Zero Inc. 

Tecbnitrol 

Technitrol 

Tektronix 

Tektronix 

Teledyne C 

Teledyne Crystalonics 

Teledyne P 

Teledyne Philbrick 

Teledyne S 

Teledyne Semiconductor 

Telefunken 

Telefunken 

Telmos 

Telmos 

Teltone 

Teltone Corporation 

Tl 

Texas Instruments 

Third Domain 

Third Domain 

Thomson-CSF 

Thomson-CSF Components Coro. 

Toshiba 

Toshiba America 

Trans-Data 

Trans-Data 

TRW 

TRW LSI Products 

Unitrode 

Unitrode 

Universal 

Universal Semiconductor, Inc. 

Varix 

Varix Corp. 

VLSI Design 

VLSI Design Associates 

VTI 

VLSI Technology, inc. 

Votrax 

Votrax 

Weitek 

Weitek Corporation 

Western 

Western Digital 

Wintek 

Wintek Corp. 

Xicor 

Xicor, Inc. 

Xycoffl 

Xycom 

Zendex 

Zendex Corp. 

Zilog 

ZyMOS 

Zilog 

ZyMOS Corporation 

Zytrex 

Zytrex Corp. 



watch where you're go/^ 


WHEN PICKING A CUSTOM LSI MANUFACTURER, THE FIRST THING TO LOOK 
AT IS HOW GOOD THEY ARE. THE SECOND IS WHERE THEY’RE LOCATED. 


if you’re even thinking about a Systems, Inc., has been creating 
custom circuit, you’re aware of the custom MOS/LSI circuits for over 
benefits it will give you: it will, over 14 years. That’s a long, long time, 

the long run,-cost less to produce in tnis business, 

than any form of semi-custom; by _ 

incorporating the maximum ARF THEY EASY TO 

number of functions, it will give you ^ ^ 4 

the most savings in board space, 11111111 Wl In. 

shipping, inventory control, ^ The second way to 

inspection, manufacturing ^ ] make sure you get the 

operations, and reliability. A most out of your 

properly designed custom chip will custom chip is to work 

greatly increase your product’s very closely with the manufacturer’s 

versatility, and give you an engineers. The more active the 

enormous marketing advantage. interplay between you (or your 
But how can you be sure you’ll engineers) the manufacturer’s 
actually get all these benefits? designers the more ypur chi^p v^l 
^ ^ do for you (and, we might add, the 

ADE niEv iHiernu design will be completed). 

OM And it’s a lot easier to work 

SPECIAIJST^ ^ closely with somebody when you 

Even with all the can step in your car and be at his 

computerized assistance place in an hour or so. Or vice 
available today, it takes versa, 

a trained specialist to yyeii, if you’re anywhere within 

that liv/oo 1 ^ custom chip 50 miles of New York, we — LSI 
expectations. Computer Systems, Inc. — are 

just such an easy drive away. 

design the chip that will work most We’re right smack in the middle of 

effectively with your system; to Lonn island 

know how many functions can ^ 

safely be included, i.e., how much 

can be included without risk of the 

chip’s not working. LSI Computer 

Please see 1C Master, DIGITAL SECTION, page 803 for our line of Standard micro-circuits. 
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Of course, being “easy to work 
with” is not solely a function of 
geographical location. It’s also a 
function of accessibility, and that’s 
largely a function of size. Many of 
our customers who have also 
worked with big LSI manufacturers 
tell us that our engineers are far 
more accessible than the big 
outfits’ engineers are. We’d like to 
be big someday, too, but 
accessible is one thing we’ll always 
be. It’s one of the things that made 
us as big as we are. 

Call Ron Collno. He’s our VP/ 
Marketing, and he can tell you a lot 
more reasons why you should 
come with us if you’re thinking of 
custom. He can also tell you a lot 
of reasons why you should be 
thinking of custom if you’re not. 


O 

H 

CO 

D 

O 


I C I Beyond the 

I Microprocessor 

gmn MUMK mmi 

nf|RMill|Tn| HH H 

WIbII U ■ I nw nn mm 

fHwnnrr m mtt ■ ■ ■ ■ 

oSbltlVIb ■■■%' 

Manufacturers of Custom 
■■■Wb and Standard LSI circuits. 

1235 Walt Whitman Rd., Melville, NY 11747 
(516) 271-0400. TWX; 510 226-7833. 
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LSI LOGIC 

CORPORAnON LL3000 Series 

Silicon-Gate HCMOS Logic Arrays 

Preliminary 


Features 

• Silicon-gate 3.5-micron (drawn) HCMOS 
technology 

• Single-layer metal interconnection 

• HTTL and LSTTL speeds— 5 ns through a 2-input 
NAND gate and interconnection, Ta = 25 degrees 
C, fanout = 2, Vdd = 5V 

• Optimal block structure of 2N and 2P transistors 

• Complexities ranging from 272 to 2550 blocks 

• Pin counts ranging up to 104 

• Fully supported by LDS^" (LSI Design System) 


• Extensive macrocell and macrofunction 
libraries 

• All non-power pads configurable as inputs, 
outputs or bidirectional 

• TTL/CMOS I/O compatibility 

• Configurable output drive up to 4.8mA 

• All inputs and outputs protected from over- 
voltage and latch-up 

• Full Military capability 

• Ceramic and plastic packages 

• LL3110Q evaluation device available 


o 

O) 

o 

-J 



LSI LOGIC LL 5000 Series 

CORPORATION Silicon-Gate HCMOS Logic Arrays 


Features 

• Silicon-gate 3-micron (drawn) HCMOS 
technology 

• Schottky TTL speeds - 2.5ns through 2-input 
NAND gate and interconnection, Ta = 25° C, 
fanout = 2, Vdd = 5V 

• Optimai block structure of 2N and 2P 
transistors 

• Complexities ranging from 880 to 6000 blocks 

• Pin counts ranging up to 180 

• Fully supported by LDS^" (LSI Design System) 

• Extensive macrocell and macrofunction 
libraries 


• All non-power pads configurable as inputs, 
outputs or bidirectional 

• TTL/CMOS I/O compatibility 

• Configurable output drive up to 6.0mA 

• All inputs and outputs protected from over^ 
voltage and latch-up 

• Full military capability 

• Ceramic and plastic packages 

• Alternately-sourced 

• LL5220Q evaluation device available 


LSI LOGIC CORPORATION, 1601 McCarthy Boulevard, Milpitas, CA 95035 408/263-9494 Telex-172 153 
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LSI LOGIC LL7000 Series 

CORPORATION Silicon-Gate HCMOS Logic Arrays 

Advance Information 


Features 

• Silicon-gate 2.0-micron (drawn) HCMOS 
technology 

• Faster than Schottky TTL speeds - 1.4ns through 
2-input NAND gate and interconnection, Ta = 25° C, 
fanout = 2, Vdd = 5V 

• Optimal block structure of 2N and 2P transistors 

• Complexities ranging from 968 to 10,013 blocks 

• Pin counts ranging up to 180 

• Fully supported by LDS™ (LSI Design System) 

• Extensive macrocell and macrofunction libraries 


• All non-power pads configurable as inputs, outputs 
or bidirectional 

• TTL/CMOS I/O compatibility 

• Configurable output drive up to 6.0mA 

• All inputs and outputs protected from over-voltage 
and latch-up 

• Full military capability 

• Ceramic and plastic packages 

• Alternately-sourced 

• LL7220Q evaluation device available 


LSI Development System 



‘o) 

o 


CO 


Development Supp>ort and Interface 

The LDS I™ (LSI Development System I) is used 
for logic simulation, design verification, test pattern 
generation, layout and mask design. The system may be 
accessed using a variety of remote terminals, including 
the Tektronix 4014 and 4112 vector-display terminals. The 
desired logic function may be entered alpha numerically 
or schematically into the system and the design 
electronically breadboarded using the LDS T" logic 
simulator. The simulated input patterns may be checked 
for completeness, and other tests added (automatically if 
desired) until the final test pattern is completed. The 
personality masks may then be designed remotely by the 
customer using the LDS I™ interactive/automatic 
placement and routing program. Alternately, LSI LOGIC 
CORPORATION will complete the metal mask design. 

For more details see the LDS r“ Product Description 
available from LSI LOGIC CORPORATION. 

For new designs, the LDS I™ Development System may 
be used to verify the design, generate test patterns and 
(optionally) design the metal masks. Four possible 
interfaces to LDS I™ are offered. 

1. Use the complete LSI LOGIC CORPORATION system 
in Milpitas, California. 


2. Install a remote terminal in your facility connected to 
LSI LOGIC CORPORATION mainframe. The Tektronix 
4014 and 4112 are both supported, with the 4112 
providing significantly higher performance. In either 
case a Tektronix 4662 11-inch x 17-inch plotter may be 
used for graphics hard copy. 

3. Install a turnkey LDS I™ system in your facility. 

4. LSI Logic can specify design rules and provide macro 
layouts so that a customer’s own CAD system may be 
used. 

The following material is required by LSI LOGIC 

CORPORATION to alternate source an existing CDI-HC 

or AMI-UA array part. 

• Calma data base or PG tape of the metal mask 

• Sentry test tape 

• AC test specifications 

• Package and marking specifications 

• Bonding diagram 

• Four devices meeting all required specifications 


© 1C MASTER 1984 
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INTERNATIONAL DISTRIBUTORS 


ARGENTINA, COLUMBIA. 
ECUADOR, VENEZUELA, 
MEXICO, PERU 
Intectra 

2629 Terminal Blvd. 

Mt. View, CA 94043 
Tel. (415) 967-8818 

AUSTRALIA 
A J Distributors Pty Ltd. 

P.O. Box 71 

Prospect, S. Australia 5082 
Tel. 269-1244 
Telex (790) 82635 

AUSTRIA 

Becos Electronic Ges. 
M.G.H. 

Gablenzgasse 52 
A-1160 Vienna, Austria 
Tel. 0222/959145 
Telex (847) 134606 

BELGIUM 
J. P. LeMaire S.A. 

Limberg, Stirum 243 
1810 Wemmel, Belgium 
Tel. 02/4784847 
Telex (846) 24610 

BRAZIL 

Filcres Importacao 

Rua Aurora 
CEP 01209 
Cabca Postal 18767 
Sao Paulo, Brazil 
Tel. (011) 223 7388 
Telex (391) 113298 

CANADA 

Future Electronics 
237 Hymus Blvd. 

Pointe Claire 
Quebec H9R 5C7 
Canada 

Tel. 514-694-7710 
TWX: 610-421-3251 
Telex 05-823554 

DENMARK 
Advanced Electronlk 

55, Mariendalsvej 
DK2000, Copenhagen F, 
Denmark 
Tel. 01 194433 
Telex (855) 22431 

ENGLAND 

Paterson/Steadman & 
Partner Ltd. 

The Hub 
Emson Close 
Saffron Walden, Essex 
CB10 1HL, England 
Tel. 27067 
Telex (851) 81653 

J. B. Tratsart Ltd. 

Dogmersfield Nr. 

Baskingstroke 

Hampshire RG27 8SU, 

England 

Tel. 02514 3334 

Telex (851) 916196 


FINLAND 

ITT Multikomponent 

Tyopajakatu 5 
PL1 07,00501 
Helsinki 50, Finland 
Tel. 739100 
Telex (857) 121450 

FRANCE 

Conseilet Promotion 
28 Rue de la Procession 
92150 Suresnes, France 
Tel. 5064275 
Telex (842) 614596F 

HOLLAND 

Manudax-Nederiand B.V. 

54732G Heeswljk (N.B.) 
Meerstraat 7, Holland 
Tel. 04139 2901 
Telex (844) 50175 

HONG KONG 
Conmos Products, Ltd. 
Haynein Bldg., 11th Floor 
1 Tal Yip Street. 

Keun Tong, Kowloon, 

Hong Kong 
Tel. 3-684572 
Telex (780) 85448 

INDIA, MALAYSIA, 
SINGAPORE, THAILAND 
Radio a Craft Publications 
4794/23 Bharat Ram Road 
Daryanganj, New Delhi 2, 
India 

Tel. 277147 
ISRAEL 

STG International Ltd. . 

10 Humberman Street 
P. O. Box 1276 
61012 Tel Aviv, Israel 
Tel. 248231 
Telex (922) 342229 

ITALY 

Gruppo Editoriale Jackson 
S.R.L. 

Via Rosellini 12 
20124 Milan, Italy 
Tel. 68 80951 
Telex (843) 315366 

JAPAN 

Asahi Glass Company, Ltd. 
Electronic Components 
Group 

1-2 Marunouchi 2-chome 
Chiyoda-ku, Tokyo 100, 
Japan 

Tel. (03) 218-5813 
Telex (781) TK4616 

Overseas Data Service Co. 
Ltd. 

Shugetsu Building No. 12-7 
Kita-Aoyama 3-chome 
Minato-ku, Tokyo 107, Japan 
Tel. (03) 400-7090 
Telex (781) J26487 



HEARST BUSINESS COMMUNICATIONS, INC./UTP DIViSlON 

645 Stewart Avenue, Garden City, NY 11530 (516) 222-2500 TWX: 510-222-1673 


Tokyo international 
Communications Inc. 
Miyajima Bldg. 

28 Yoyogi 1-chome, 
Shibuya-ku 
Tokyo 151, Japan 
Tel. 379-2561 
Telex (781) 33106 

NORWAY 
Fagbokservice A.S. 

Ekebergn, 130B 
Box 94 

Bekkelagshogda, Oslo 2. 
Norway 

Tel. (02) 282237 

SOUTH AFRICA 
Suntronika 
Dargene House, 

10 Station Street 
Braamfontein, Johannesburg 
South Africa 
Tel. 725-1210 
Telex (960) 4-24143 

SPAIN 

SagRron 

Castello 25. 2, ° 

Madrid 1, Spain 
Tel. 402 6085 
Telex (831) 43819 

SWEDEN 

FertronlcAB 

Snormakarvagen 35 
Box 56, 

16126 Bromma, Sweden 
Tel. 08/252610 
Telex (854) 11181 

SWITZERLAND 
W. Stolz AG 

Taefemstrasse 15 
CH-5404 Baden-DaettwiI 
Switzerland 
Tel. 056 840151 
Telex (845) 54070Z 

TAIWAN 

Heim Engineering & 

Trading Co, 

49 No. 143 Section 4 
Hsin Yi Rd. 

Taipei, Taiwan, ROC 
Tel. 709-1888 
Telex (785) 28204 

TURKEY 
EMPA Elektronik 
(Mamulleri Pazarlama AS) 

Tersane Cad. Kuthan 38/408 
Tr-Kara Koy — Istanbul, 
Turkey 

Tel. (11)496249 
Telex 24429 
WEST GERMANY 
Astronic Gnd)H 

Winzererstrasse 47d 
8000 Munich 40, 

West Germany 
Tel. (089) 309031 
Telex (841) 5216187 




Semiconductor Test Laboratories 

lafilll Custom Semiconductor Processing 

MICREL 

SEMICONDUCTOR 



Device Source 

■ Custom ICs 

■ Wafer Processing 

■ Wafer/Packaged iC Testing 


ALTERNATE/DISCONTINUED DEVICE SOURCE* 


SY2827 

SY2825 

Af\A 

OT IHW 


MIC2827 2048 Dynamic Shift Register 

MIC2825 Dual 1024 Bit Dynamic Shift Register 

M1C1404 1024 Bit Dynamic Shift Register 


* Call Micrel if you need help in Device Sourcing. 

WAFER PROCESSING 

Technology: PMOS, CMOS, NMOS Silicon or Metal Gate, Bipolar 
Linear. Minimum feature size is 4 micron and Isoplaner type processing 
is available for Silicon Gate MOS. Epi thickness 6-12 micron with 
Arsenic/antimony buried layer. 3 or 4 inch wafers. 


Clean Room: 5000 ft^ of class 100 clean room. 

Engineering Run: 25 wafer starts with 10 guaranteed to meet your 
Process parameters. Delivery is 5 weeks with plates. 

Production Run: 25 wafer minimum with no minimum annual volume. 
10,000 wafer starts per month capacity. Delivery is 4 weeks, expedited 
to 10 days. 

Customer Suppiies: Tooling, design criteria and test software. We’ll honor 
non-disclosure agreements. 

Ion Implant: Varian DF4U/Veeco 2100 


WAFER/PACKAGED IC TESTING: 

Wafer Test: Map and test to process param.eters. 

Packaged IC Test: Mil STD 883 B Group A, using high/low temperature 
handlers. 

Wafer Probing/ Packaged IC: 3 Sentry Vlls or Series 20 VLSI Testers 
with handlers. 

SEM Analysis: Mil STD 883B using ISI 5 x 30, 5-30KEV. 

Screening: Mil STD 883B class B or customer requirement. 
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MICRO 

POWER 

SYSTEMS’ 


GATE ARRAYS 

About 20 to 25% of our pro^cts require less 
than 500 parts per month. These prc»pects heed a 
gate array company. We suggest they look ffk solid 
companies with their own foundries, testing, 
engineering support, and with realise pricing and 
scheduling. , r::,- 

1 REAL CUSTOM vs. 1 GATE ARRAY 

Compare MPS’ Real Custom against “one sup^ l^t 
array (see chart), Evem comparing one super gatte 
array shows major advantages for the Real Custom 
IC. Not only do you have significant parts and 
testing advantages — you can^t use any precision 
analog in the super gate array. Is there a big differ- 
ence between gate array and Real Custom delivery 
schedules? No! First, the gate array companies dem 
quote on a complete schedule. They use the time 
from when your circuit design is accepted {i.e,» 
after you change your circuit to meet their tech- 
nology limitations). Second, they quote to the mos 
optimistic delivery date of the first prototype. 
should prepare a realistic schedule with all the 
required events (yours and the vendors) from 
concept to delivery of production quanrities. Then 
compare it to a Real Custom schedule and you’ll 
find that they provide very litde time savings. If an 


REAL CUSTOM 


One integrated 

subsystem with: 

• Subsystems tested. 

• 90% interconnections. 

• Precision analog 
included. 

• Ore chip inventory 
and production. 

• One non-recurring 
engineering cost. 


One 

Real Custom IC 


One Super Gate Array vs. One Real Custom 

I SUPER GATE ARRAY I SYSTEM I REAL CUSTOM 


One large 
super gate 
array (2000 


One Reel Custom IC, 

I plus a few discrete 
— I components. No 
peripheral costs. 
Includes precision 
analog. 


plus many 
peripheral ““ 
ICs, resistors, etc. 
Precision analog 
PCB required (no 
precision analog 
on gate array). 
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f_ The PAL® Concept 

Monolithic Memories’ family of PAL devices gives design- 
ers a powerful tool with unique capabilities for use in 
new and existing logic designs. The PAL saves time and 
money by solving many of the system partitioning and 
interface problems brought about by increases in 
semiconductor device technology. 


Rapid advances in large scale integration technology 
have led to larger and larger standard logic functions; 
single I. C.s now perform functions that formerly required 
complete circuit cards. While LSI offers many advan- 
tages, advances have been made at the expense of 
device flexibility. Most LSI devices still require large 
numbers of SSIIMSI devices for interfacing with user 
systems. Designers are still forced to turn to random 
logic for many applications. 



The designer is confronted with another problem when a 
low to medium complexity product is designed. Often the 
function is well defined and could derive significant ben- 
efits from fabrication as an integrated circuit. However, 
the design cycle for a custom circuit is long and the costs 
can be very high. This makes the risk significant enough 
to deter most users. The technology to support maximum 
flexibility combined with fast turn around on custom logic 
has simply not been available. Monolithic Memories 
offers the programmable solution. 

The PAL family offers a fresh approach to using fuse 
programmable logic. PAL circuits are a conceptually 
unified group of devices which combine programmable 
flexibility with high speed and an extensive selection of 
interface options. PAL devices can lower inventory, cut 
design cycles and provide high complexity with maxi- 
mum flexibility. These features, combined with lower 
package count and high reliability, truly make the PAL a 
circuit designer's best friend. 


PAL® is a registered trademark of Monolithic Memories. 
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PAL Introduction 


The PAL— Teaching Old PROMs 
New Tricks 



MMI developed the modern PROM and introduced many of the 
architectures and techniques now regarded as industry 
standards. As the world’s largest PROM manufacturer, MMI has 
the proven technology and high volume production capability 
required to manufacture and support the PAL. 


The PAL is an extension of the fusible link technology pioneered 
by Monolithic Memories for use in bi-polar PROMs. The fusible 
link PROM first gave the digital systems designer the power to 
“write on silicon. ’’ In a few seconds he was able to transform a 
blank PROM from a general purpose device into one containing 
a custom algorithm, microprogram, or Boolean transfer function. 
This opened up new horizons for the use of PROMs in computer 
control stores, character generators, data storage tables and 
many other applications. The wide acceptance of this 
technology is clearly demonstrated by today’s multi-million 
dollar PROM market. 

The key to the PROM’s success is that it allows the designer to 
quickly and easily customize the chip to fit his unique 
requirements. The PAL extends this programmable flexibility by 
utilizing proven fusible link technology to implement logic 
functions. Using PAL circuits the designer can quickly and effec- 
tively implement custom logic varying in complexity from ran- 
dom gates to complex arithmetic functions. 


ANDs and ORs 

The PAL implements the familiar sum of products logic by using 
a programmable AND array whose output terms feed a fixed OR 


array. Since the sum of products form can express any Boolean 
transfer function, the PAL circuit uses are only limited by the 
number of terms available in the AND - OR arrays. PAL devices 
come in different sizes to allow for effective logic optimization. 


Figure 1 shows the basic PAL structure for a two input, one output 
logic segment. The general logic equation for this segment is 

Output = (li+f-i)(li+f2)(l2''‘^3)(*2+U) + 

where the ‘1” terms represent the state of the fusible links in the 
PAL AND array. An unblown link represents a logic 1. Thus, 

fuse blown, f = 0 
fuse intact, f = 1 

An unprogrammed PAL has all fuses intact. 
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PAL Notation 


Logic equations, while convenient for small functions, rapidly 
become cumbersome in large systems. To reduce possible 
confusion, complex logic networks are generally defined by logic 
diagrams and truth tables. Figure 2 shows the logic convention 
adopted to keep PAL logic easy to understand and use. In the 
figure, an “x” represents an intact fuse used to perform the logic 
AND function. (Note: the input terms on the common line with 
the x’s are not connected together.) The logic symbology shown 
in Figure 2 has been informally adopted by integrated circuit 
manufacturers because it clearly establishes a one-to-one 
correspondence between the chip layout and the logic diagram. 
It also allows the logic diagram and truth table to be combined 
into a compact and easy to read form, thereby serving as a 
convenient shorthand for PAL circuits. The two input - one out- 
put example from Figure 1 redrawn using the new logic con- 
vention is shown in Figure 3. 


TWX: 910-338-2376 

2175 RMssion College Boutevard, Santa Clara, CA 950IS0 Tel: (403) 970-9700 TWX: 910-338-2374 
® 1C MASTER 1984 


mkmoHHihs 

memories 



4769 


CUSTOM/ SEMICUSTOWI 




CUSTOM/SEMICUSTOM 


PAL Introduction 



ABC 


ABC 


N 

{Li 


f 


J 






used to store computer programs and data. In these ap- 
plications the fixed input is a computer memory address; the 
output js the contents of that memory location. 


Figure 2 
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OUTPUT 


As a simple PAL example, consider the implementation of the 
transfer function: 

Output = i^ii + 

The normal combinatorial logic diagram for this function is 
shown in figure 4^ with the PAL logic equivalent shown in fig- 
ure 5. 
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Figure 4 
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Figure 6 


The basic logic structure of the PLA consists of a programmable 
AND array whose outputs feed a programmable OR array 
(Figure 7). Since the designer has complete control over all in- 
puts and outputs, the PLA provides the ultimate flexibility for im- 
plementing logic functions. They are used in a wide variety of 
applications. However, this generality makes PLAs expensive, 
quite formidable to understand, and costly to program (they 
require special programmers). 


Using this logic convention it is now possible to compare the 
PAL structure to the structure of the more familiar PROM and 
PLA. The basic logic structure of a PROM consists of a fixed 
AND array whose outputs feed a programmable OR array 
(figure 6). PROMs are low-cost, easy to program, and available 
in a variety of sizes and organizations. They are most commonly 


The basic logic structure of the PAL, as mentioned earlier, 
consists of a programmable AND array whose outputs feed a 
fixed OR array (Figure 8). The PAL combines much of the 
flexibility of the PLA with the low cost and easy programmability 
of the PROM. Table 1 summarizes the characteristics of the 
PROM, PLA, and PAL logic families. 
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AND 

OR 

OUTPUT OPTIONS 

PROM 

FPLA 

FPGA 

FPLS 

PAL 

Fixed 

Prog 

Prog 

Prog 

Prog 

Prog 

Prog 

None 

Prog 

Fixed 

TS, OC 

TS, OC, Fusible Polarity 

TS, OC, Fusible Polarity 

TS, Registered Feedback, I/O 
TS, Registered Feedback, I/O 



Table 1 
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PAL Input/Output/Function/Performance Chart 
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PART 

NO. 

INPUT 

OUTPUT 

PROGRAMMABLE 

I/O’S 

FEEDBACK 

REGISTER 

OUTPUT 

POLARITY 

FUNCTIONS 

PERFORMANCE 

STD 

E 

IE 


10H8 

10 

8 



AND-OR 

AND-OR Gate Array 

X 

II 

i 


12H6 

12 

6 



AND-OR 

AND-OR Gate Array 

X 


X 


14H4 

14 

4 



AND-OR 

AND-OR Gate Array 

X 


X 


16H2 

16 

2 



AND-OR 

AND-OR Gate Array 

X 


X 


16C1 

16 

2 



both! 

AND-OR Gate Array 

X 


X 


20C1 

20 

2 



both! 

AND-OR Gate Array 

X 




10L8 

10 

8 



AND-NOR 

AND-OR Invert Gate Array 

X 


X 


12L6 

12 

6 



AND-NOR 

AND-OR Invert Gate Array 

X 


X 


14L4 

14 

4 



AND-NOR 

AND-OR Invert Gate Array 

X 


X 


16L2 

16 

2 



AND-NOR 

AND-OR Invert Gate Array 

X 


X 


12L10 

12 

10 



AND-NOR 

AND-OR Invert Gate Array 

X 




14L8 

14 

8 



AND-NOR 

AND-OR Invert Gate Array 

X 




16(_6 

16 

6 



AND-NOR 

AND-OR Invert Gate Array 

X 




18L4 

18 

4 



AND-NOR 

AND-OR Invert Gate Array 

X 




20L2 

20 

2 



AND-NOR 

AND-OR Invert Gate Array 

X 




16L8 

10 

2 

6 


AND-NOR 

AND-OR Invert Gate Array 

X 

X 

X 

X 

20L8 

14 

2 

6 


AND-NOR 

ANQ-OR Invert Gate Array 


X 



20L10 

12 

2 

8 


AND-NOR 

AND-OR Invert Gate Array 

X 




16R8 

8 

8 


8 

AND-NOR 

AND-OR Invert Gate Array w/Reg’s 

X 

X 

X 

X 

16R6 

8 

6 

2 

6 

AND-NOR 

AND-OR Invert Array w/Reg’s 

X 


X 

X 

16R4 

8 

4 

4 

4 

AND-NOR 

AND-OR Invert Array w/Reg’s 

X 


X 

X 

20R8 

12 

8 


8 

AND-NOR 

AND-OR Invert w/Reg’s 





20R6 

12 

6 

2 

6 

AND-NOR 

AND-OR Invert w/Reg’s 


g 



20R4 

12 

4 

4 

j 

4 

AND-NOR 

AND-OR Invert w/Reg’s 





20X10 

10 

10 

i 

10 

AND-NOR 

AND-OR-XOR irivert w/Reg's 

D 

I 



20X8 

10 

8 

2 

8 

AND-NOR 

AND-OR-XOR Invert w/Reg’s 

X 

■ 



20X4 

10 

4 

6 

4 

AND-NOR 

AND-OR-XOR Invert w/Reg’s 

D 

■ 



16X4 

8 

4 

4 

4 

AND-NOR 

AND-OR-XOR Invert w/Reg’s 

X 

■ 



16A4 

8 

4 

4 

4 

AND-NOR 

AND-CARRY-OR-XOR Invert w/Reg’s 

X 

1 




Table 2 


^Simultaneous AND-OR and AND-NOR outputs 


PAL Circuits For Every Task 

The members of the PAL family and their characteristics are 
summarized in Table 2. They are designed to cover the spectrum 
of logic functions at reduced cost and lower package count. 
This allows the designer to select the PAL that best fits his 
application. PAL units come in the following basic configurations: 

INPUTS AND OUTPUTS 


Gate Arrays 

PAL gate arrays are available in sizes from 12x 10 (12 input terms, 
10 output terms) to 20x2, with both active high and active low 
output configurations available (figure 9). This wide variety of 
input/output formats allows the PAL to replace many different 
sized blocks of combinatorial logic with single packages. 
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PAL Introduction 


Programmable I/O 

A feature of the high-end members of the PAL family is 
programmable input/output. This allows the product terms to 
directly control the outputs of the PAL (Figure 10). One product 
term is used to enable the three-state buffer, which in turn gates 
the summation term to the output pin. The output is also fed 


back into the PAL array as an input. Thus the PAL drives the I/O 
pin when the three-state gate is enabled; the I/O pin is an input 
to the PAL array when the three-state gate is disabled. This 
feature can be used to allocate available pins for I/O functions or 
to provide bi-directional output pins for operations such as 
shifting and rotating serial data. 


INPUTS, FEEDBACK AND I/O 



Registered Outputs with Feedback 

Another feature of the high end members of the PAL family is 
registered data outputs with registered feedback. Each product 
term is stored into a D-type output flip-flop on the rising edge of 
the system clock (Figure 11). The Q output of the flip-flop can 
then be gated to the output pin by enabling the active low three- 
state buffer. 


In addition to being available for transmission, the Q output is 
fed back into the PAL array as an input term. This feedback 
allows the PAL to “remember” the previous state, and it can 
alter its function based upon that state. This allows the designer 
to configure the PAL as a state sequencer which can be 
programmed to execute such elementary functions as count up, 
count down, skip, shift, and branch. These functions can be 
executed by the registered PAL at rates of up to 25 MHz. 


INPUTS, FEEDBACK AND I/O 



XOR PALs 

These PAL devices feature an exclusive OR function. The sum of 
products is segmented into two sums which are then exclusive 
ORed (XOR) at the input of the D-type flip-flop (Figure 12). AH 


of the features of the Registered PALs are included in the XOR 
PAL unit. The XOR function provides an easy implementation of 
the HOLD operation used in counters and other state sequencers. 


INPUTS, FEEDBACK AND I/O 


CLOCK OC 
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Arithmetic Gated Feedback 

The arithmetic functions (add, subtract, greater than, and less 
than) are implemented by addition of gated feedback to the 
features of the XOR PAL device. The XOR at the input of the 
D-type flip-flop allows carrys from previous operations to be 
XORed with two variable sums generated by the PAL array. The 
flip-flop Q output is fed back to be gated with input terms A 


(Figure 13). This gated feedback provides any one of the 
possible Boolean combinations which are mapped in the Ka 
naugh map (Figure 15). Figure 14 shows how the PAL array ca 
be programmed to perform these 16 operations. These feature 
provide for versatile operations on two variables and facilitatt 
the parallel generation of carrys necessary for fast arithmetit 
operations. 


INPUTS, FEEDBACK AND I/O 
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Programmable I/O 

A feature of the high-end members of the PAL family is 
programmable input/output. This allows the product terms to 
directly control the outputs of the PAL (Figure 10). One product 
term is used to enable the three-state buffer, which in turo gates 
the summation term to the output pin. The output is also fed 


back into the PAL array as an input. Thus the PAL drives the I/O 
pin when the three-state gate is enabled; the I/O pin is an input 
to the PAL array when the three-state gate is disabled. This 
feature can be used to allocate available pins for I/O functions or 
to provide bi-directional output pins for operations such as 
shifting and rotating serial data. 


INPUTS, FEEDBACK AND I/O 



Registered Outputs with Feedback 

Another feature of the high end members of the PAL family is 
registered data outputs with registered feedback. Each product 
term is stored into a D-type output flip-flop on the rising edge of 
the system clock (Figure 11). The Q output of the flip-flop can 
then be gated to the output pin by enabling the active low three- 
state buffer. 


In addition to being avaMable for transmission, the Q output is 
fed back into the PAL array as an input term. This feedback 
allows the PAL to “remember” the previous state, and it can 
alter its function based upon that state. This allows the designer 
to configure the PAL as a state sequencer which can be 
programmed to execute such elementary functions as count up, 
count down, skip, shift, and branch. These functions can tse 
executed by the registered PAL at rates of up to 25 MHz. 


INPUTS, FEEDBACK AND I/O 



XOR PALS 

These PAL devices feature an exclusive OR function. The sum of 
products is segmented into two sums which are then exclusive 
ORed (XOR) at the input of the D-type flip-flop (Figure 12). All 


of the features of the Registered PALs are included in the XOR 
PAL unit. The XOR function provides an easy implementation of 
the HOLD operation used in counters and other state sequencers. 
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Arithmetic Gated Feedback 

The arithmetic functions (add, subtract, greater than, and less 
than) are implemented by addition of gated feedback to the 
features of the XOR PAL device. The XOR at the input of the 
D-type flip-flop allows carrys from previous operations to be 
XORed with two variable sums generated by the PAL array. The 
flip-flop Q output is fed back to be gated with input terms A 


(Figure 13). This gated feedback provides any one of the 16 
possible Boolean combinations which are mapped in the Kar- 
naugh map (Figure 15). Figure 14 shows how the PAL array can 
be programmed to perform these 16 operations. These features 
provide for versatile operations on two variables and facilitate 
the parallel generation of carrys necessary for fast arithmetic 
operations. 


INPUTS, FEEDBACK AND I/O 
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PAL Introduction 


It should now be clear that the PAL family can replace most 
Small-Scale Integrated Logic (SSI) logic in use today, thereby 
lowering product cost and giving the designer even greater 
flexibility in implementing logic functions. 

PAL Programming 

PAL devices can be programmed in most standard PROM pro- 
grammers with the addition of a PAL personality card. The PAL 
appears to the programmer as a PROM. During programming 
half of the PAL outputs are selected for programming while 
the other outputs and the inputs are used for addressing. The 
outputs are then switched to program the other locations. 
Verification uses the same procedure with the programming 
lines held in a low state. 


HMSI (HAL Medium Scale Integration) 

The HMSI family is derived from the PAL using HAL technology. 
These devices perform predetermined functions which are not 
available in the existing TTL family. Because they are produced 
in volume, the user receives the benefit of volume pricing. HMSI 
PAL designs are given in the Applications section with their 
industry standard 74LS part number in line 2 of the PAL Design 
Specification. 

PMSI (PAL Medium Scale Integration) 

The PMSI family is derived in a similar fashion to HMSI except 
this product is produced entirely from a PAL circuit. A HAL 
circuit mask is not generated and an industry standard 74LS 
part number is not assigned unless sales warrant it. 


PALASM (PAL Assembler) 

PALASM is the software used to define, simulate, build, and test 
PAL units. PALASM accepts the PAL Design Specification as an 
input file. It verifies the design against an optional function table 
and generates the fuse plot which is used to program the PAL 
devices. PALA-SM is available upon request for many computers 
and is documented in the PAL Design Concepts section. 

HAL (Hard Array Logic) 

The HAL family is the mask programmed version of a PAL. The 
HAL is to a PAL just as a ROM is to a PROM. A standard wafer is 
fabricated to the 6th mask. Then a custom metal mask is used to 
fabricate Aluminum links for a HAL instead of the programmable 
Ti-W fuse array used in a PAL. 

The HAL is a cost-effective solution for large quantities and is 
unique in that it is a gate array with a programmable prototype. 


PAL Technology 

PAL circuits are manufactured using the proven TTL Schottky 
bipolar Ti-W fuse process to make fusible-link PROMs. An NPN 
emitter follow'er array forms the programmable AND array. PNP 
inputs provide high-impedance inputs (0.25 mA max) to the ar- 
ray /\jj outputs are standard TTL drivers with internal active 
pull-up transistors. Typical PAL propagation delay time is 25 ns, 
and all PALs are packaged in space saving 20-pin and 24-pin 
SKINNYDIP® packages. 

PAL Data Security 

The circuitry used for programming and logic verification can 
be used at any time to determine the logic pattern stored in the 
PAL array. For security, the PAL has a “last fuse" which can 
be blown to disable the verification logic. This provides a signifi- 
cant deterrent to potential copiers, and it can be used to 
effectively protect proprietary designs. 
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PAL®-Programmable Array Logic 
HAI^Hard Array Logic 


Features/ Benefits 

• Reduces SSI/MSI diip count greater than 5 to 1 

• Saves space with SKiNNYDIP® packages 

• Reduces 1C inventories substantially 

• Expedites and simplifies prototyping and board layout 


• PALASM^" silicon compiler provides auto routing and test 
vectors 

• Security fuse reduces possibility of copying by competitors 

Description 

The PAL family utilizes an advanced Schottky TTL process and 
the Bipolar PROM fusible link technology to provide user pro- 
grammable logic for replacing conventional SSI/MSI gates and 
flip-flops at reduced chip count. 


CO 

0 

o 

E 

0 

_o 

Ic 

o 

c. 

o 


The HAL family utilizes standard Low-Power Schottky TTL 
process and automated mask pattern generation directly from 
logic equations to provide a semi-custom gate array for 
replacing conventional SSI/MSI gates and flip-flops at reduced 
chip count. 

There are four different speed/power families offered. Choose 
from either the standard, high speed, half power, or quarter 
power family to maximize design performance. 

The PAL/HAL lets the systems engineer “design his own chip” 
by blowing fusible links to configure AND and OR gates to 
perform his desired logic function. Complex interconnections 
which previously required time-consuming layout are thus 
“lifted” from PC board etch and placed on silicon where they 
can be easily modified during prototype check-out or production. 

The PAL transfer function is the familiar sum of products. Like 
the PROM, the PAL has a single array of fusible links. Unlike the 
PROM, the PAL is a programmable AND array driving a fixed 
OR array (the PROM is a fixed AND array .driving a pro- 
grammable OR array). 

The HAL transfer function is the familiar sum of products. Like 
the ROM, the HAL has a single array of selectable gates. Unlike 
the ROM, the HAL is a selectable AND array driving a fixed OR 
array (the ROM is a fixed AND array driving a selectable OR 
array). 

In addition the PAL/HAL provides these options; 

• Variable input/output pin ratio 

• Programmable three-state outputs 

• Registers with feedback 

• Arithmetic capability 

• Exclusive-OR gates 


PAL®, (Programmable Array Logic), PALASM®, HAL®, and SKINNYDIP® 
are registered trademarks and PMSI, and HMSI are trademarks of 
Monolithic Memories Inc. 


Unused inputs are tied directly to Vqq or GND. Product terms 
with all fuses blown assume the logical high state, and product 
terms connected to both true and complement of any single 
input assume the logical low state. Registers consist of D type 
flip-flops which are loaded on the low-to-high transition of the 
clock. PAL/HAL Logic Diagrams are shown with all fuses blown, 
enabling the designer to use the diagrams as coding sheets. 

The entire PAL family is programmed using inexpensive con- 
ventional PROM programmers with appropriate personality and 
socket adapter cards. Once the PAL is programmed and ver- 
ified, two additional fuses may be blown to defeat verification. 
This feature gives the user a proprietary circuit which is very 
difficult to copy. 

To design a HAL, the user first programs and debugs a PAL 
using PALASM and the “PAL DESIGN SPECIFICATION” 
standard format. This specification is submitted to Monolithic 
Memories where it is computer processed and assigned a bit 
pattern number, e.g., P01234. 

Monolithic Memories will provide a PAL sample for customer 
qualification. The user then submits a purchase order for a HAL 
of the specified bit pattern number, e.g., HAL18L4 P01234. See 
Ordering Information below. 


Ordering Information 


PAL^ 

HAL 


PROGRAMMABLE FAMILY 
: HARD ARRAY FAMILY 




- NUMBER OF ARRAY INPUTS 

- OUTPUT TYPE 

H = ACTIVE HIGH 
L = ACTIVE LOW 
C = COMPLEMENTARY 
R = REGISTERED 
X= EXCLUSIVE-OR REGISTERED 
A = ARITHMETIC REGISTERED 

- NUMBER OF OUTPUTS 

- SPEED/POWER 

A = HIGH SPEED 
-2 = 1/2 POWER 
-4 = 1/4 POWER 

A-2 = HIGH SPEED AND 1/2 POWER 
A-4 = HIGH SPEED AND 1/4 POWER 

- TEMPERATURE RANGE 

C = OC TO +75C 
M = -55C TO +125C 
(CASE TEMPERATURE) 

- PACKAGE 

N = PLASTIC DIP. 20 PIN 
J = CERAMIC DIP, 20 PIN 
F = FLAT PACK 
L = LEADLESS CHIP CARRIER 
NS = MOLDED SKINNYDIP, 24 PIN 
JS = CERAMIC SKINNYDIP. 24 PIN 


f 


OPTIONAL HI-REL PROCESSING 
883B^ MIL-STD-883, 

METHOD 5004 & 5005 LEVEL B 
883C = MIL-STD-883, 

METHOD 5004 & 5005 LEVEL C 
B = MIL-STD-883, 

METHOD 5004 EQUIVALENT 
C = MIL-STD-8», 

METHOD 5004 EQUIVALENT 
BIT PATTERN NUMBER 


PAL 16 L8-2MJ883BP01234 
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20/24-Pin PAL/HAL 


PINS I PACKAGE 


DESCRIPTION 


10H8 

20 

12H6 

20 

14H4 

20 

16H2 

20 

1601 

20 

10L8 

20 

12L6 

20 

14L4 

20 

16L2 

20 



Octal 10 Input And-Or 
Gate Array 


Hex 12 Input And-Or 
Gate Array 


Quad 14 Input And-Or 
Gate Array 


Dual 16 Input And-Or 
Gate Array 


16 Input And-Or/And-Or- 
Invert Gate Array 


, . P , Hex 12 Input And-Or-lnvert 
’ ’ ’ Gate Array 


Quad 14 Input And-Or-lnvert 
Gate Array 


, , P , Dual 16 Input And-Or-lnvert 
*- I Gate Array 


N J F L And-Or-lnvert 

Gate Array 


1 PART NUMBER 

STANDARD 

HIGH SPEED 

1/2 POWER 

1/4 POWER 


PALI OHS 
HAL10H8 


PAL12H6 

HAL12H6 


PAL14H4 

HAL14H4 


PAL16H2 

HAL16H2 


PAL16C1 

HAL16C1 


PAL10H8-2 

HAL10H8-2 


PAL12H6-2 

HAL12H&-2 


PAL14H4-2 

HAL14H4-2 


PAL16H2-2 

HAL16H2-2 



PAL12L6 

HAL12L6 


PAL14L4 

HAL14L4 


PAL16L2 

HAL16L2 


PAL16L8 


PAL16L8A 


riML lOI-OM 


20 N, J, F, L 



PAL10L8-2 

HAL10L8-2 


PAL12L6-2 

HAL12L6-2 


PAL14L4-2 

HAL14L4-2 


PAL16L2-2 

HAL16L2-2 


PAL16L8A-2 

LJ Al OA n 

fiMU I 


PAL16RaA-2 

HAL16R8A-2 


PAL16L8A-4 
HAL 1 6LSA-4 


PAL16R8A-4 

HAL16R8A-4 



6R6 

2 


N, J. F, L 

Hex 16 Input Registered 
And-Or Gate Array 

PAL16R6 

*HAL16R6 

PAL16R6A 

HAL16R6A 

PAL16R6A-2 

HAL16R6A-2 

PAL16R6A-4 

HAL16R6A-4 


N. J. F, L 

Quad 16 Input Registered 
And-Or Gate Array 

PAL16R4 

*HAL16R4 

PAL16R4A 

HAL16R4A 

PAL16R4A-2 

HAL16R4A-2 

PAL16R4A-4 

HAL16R4A-4 



20 j N, J, F, L 


20 I N, J, F, L 


Quad 16 Input Registered 
AixJ-Or-Xor Gate Array 


Quad 16 Input Registered 
And-Carry-Or-Xor Gate Array 


12L10 24 (28) NS,JS,F (L) | Array And-Or-lnvert 


14L8 24(28) NS.JS.F(L) 


16L6 24 (28) NS,JS,F (L) ^ateXray^^ And-Or-lnvert 


18L4 24(28) NS, JS,F(L) 18 Input And-Or-lnvert 

' ^ . . V / Qg^g Array 


20L2 24 (28) NS.JS.F (L) And-Or-lnvert 

' ^ Gate Array 


2001 24 (28) NS,JS,F (L) And-Or/And-Or 

■ ' Invert Gate Array 


20L10 24(28) NS,J&F (L) | 


20X10 24 (28)1 NS,JS,F (L) i 

I V V / And-Or-Xor Gate Array 


PALI 6X4 
HAL16X4 


PAL16A4 

HAL16A4 


PAL12L10 

HAL12L10 


PAL14L8 

HAL14L8 


PAL16L6 

HAL16L6 


PAL18L4 

HAL18L4 


PAL20L2 

HAL20L2 


PAL20C1 

HAL20C1 


PAL20L10 

HAL20L10 


PAL20X10 

HAL20X10 




ISSCSSBSl 

Octal 20 Input Registered 
And-Or-Xor Gate Array 

PAL20X8 

HAL20X8 

1 

24 (28) 

NS,JS.F (L) 

Quad 20 Input Registered 
And-Or-Xor Gate Array 

PAL20X4 

HAL20X4 

24 (28) 

NS,JS,F (L) 

Octal 20 Input And-Or-lnvert 
Gate Array 

1 

24 (28) 

NS.JS,F (L) 

Octal 20 Input Registered 
And-Or Gate Array 


24 (28) 

NS,JS.F (L) 

Hex 20 Input Registered 
And-Or Gate Array 



NS,JS,F (L) 

Quad 20 input Registered 
And-Or Gate Array 




PAL20L8A 

HAL20L8A 


PAL20R8A 

HAL20R8A 


PAL20R6A 

HAL20R6A 


PAL20R4A 

HAL20R4A 


HAL available in “W" pack^. ( ) = Military Product Standard. 


TWX: 910-338-2376 
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20-Pill PAL/HAL 



10L8 


12L6 


14L4 


16L2 


16L8 
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PAL/HAL 


Absolute Maximum Ratings 

Supply Voltage, Vqq 

input Voltage 

Off-state output Voltage 

Storage temperature 


Operating Programming 

-0.5 to 7.0V -0.5 to 12.0V 

-1.5 to 5.5V -1.0 to 22V® 

5.5V : 12.0V 

-65° to +150°C 

® Pins 1 and 1 1 may be raised to 20V 


Schematic of Inputs and Outputs 




Test Load 


5V 


OUTPUT O— 



-©TEST POINT 
50pF 


Other loads may be used. 


(0 


o 

E 

0 


O 

JZ 


o 

c 

o 




Typical notes for all the following specifications 

Notes: Apply to electrical and switching characteristics 

t I/O pin leakage is the worst case of Iqzx o*" ^IX ®-9 * ’iL ’OZH- 

* These are absolute voltages with respect to the ground pin on the device and includes all overshoots due to system and/or 
tester noise. Do not^ittempt to test these values without suitable equipment. 

* * Only one output shorted at a time. 
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Standard PAL/HAL Series 20 
10H8, 12H6, 14H4, 16H2, 16C1, 10L8, 12L6, 14L4, 16L2 


Operating Conditions 


SYMBOL 

PARAMETER 

MiLiTARY 

MiN TYP MAX 

COMMERCIAL 

MiN TYP MAX 

UNiT 

Vcc 

Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

Ta 

Operating free-air temperature 

-55 

0 75 


TC 

Operating case temperature 

125 


■a 


Eiectricai Characteristics over operating conations 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNiT 

V|L* 

Low-level input voltage 


0.8 

V 

V|H* 

High-level input voltage 


2 

V 

V|C 

Input clamp voltage 

Vcc ~ '| ~ -18mA 

-0.8 -1.5 

V 

'IL 

Low-level input current f 

VcG = MAX V| = 0.4V 

-0.02 -0.25 

mA 

'IH 

High-level input current f 

Vcc " ^ 2.4V 

25 


'l 

Maximum input current 

Vcc " max V| = 5.5V 

1 

mA 

VOL 

Low-level output voltage 

Vcc " 

MIL IqL = 8mA 

0.3 0.5 

V 

COM IqL = 8mA 

VOH 

High-level output voltage 

Vqq = MIN 

MIL 'oh ~ —2mA 

2,4 2.8 

V 

COM 'oh ~ —3.2mA 

'os 

Output short-circuit current** 

< 

o 

0 

II 

01 
< 

< 

o 

M 

o 

< 

-30 -70 -130 

mA 

•cc 

Supply current 

Vqq ~ MAX 

55 90 

mA 


Switching Characteristics over operating conditions 


SYMBOL 

PARAMETER 

TEST 

CONDITIONS 

MILITARY 

MIN TYP MAX 

COMMERCIAL 

MIN TYP MAX 

UNIT 

^PD 

Input or feed- 
back to output 

Except 16C1 

R1 = 5600 

R2 = l.lkO 

25 45 

25 35 

ns 

16C1 

25 45 

25 40 


TWX: 910-338-2376 

2175 Mission College Boulevard, Santa Clara, CA 95050 Tel: (408) 970-9700 TWX; 910-338-2374 
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standard PAL/NAL Series 24 
12L10, 14L8, 16L6, 18L4, 20L2, 20C1 


Operating Conditions 


SYMBOL 

PARAMETER 

MILITARY 

MIN TYP MAX 

COMMERCIAL 
MIN TYP MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 5.5 



4.75 5 5.25 

V 

Ta 

Operating free-air temperature 

-55 

0 75 

Bi 

TC 

Operating case temperature 

125 


Hi 


Eiectricai Characteristics Over Operating Conditions 


SYMBOL 

PARAMEtER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

V|L* 

Low-level input voltage 


0.8 

V 

V,H* 

High-level input voltage 


2 

V 

V|C 

Input clamp voltage 

Vcc “ 'l “ -18mA 

-0.8 -1.5 

V 

'IL 

Low-level input current f 

Vcc = V| = 0.4V 

-0.02 -0.25 

mA 

l|H 

High-level input current f 

Vcc " ^ 2-4V 

25 

aA 

'l 

Maximum input current 

Vcc " " 5.5V 


mA 

VoL 

Low-level output voltage 

Vcc " 

MIL |qI_ = 8mA- 

0.3 0.5 

V 

COM IqL = 8mA 

X 

o 

> 

High-level output voltage 

Vcc ~ MIN 


2.4 2.8 

V 

COM 'oh ~ —3.2mA 

'os 

Output short-circuit current * ♦ 

II 

O 

> 

II 

o 

o 

> 

-30 -70 -130 

mA 

•cc 

Supply current 

Vcc ~ MAX 

60 100 

mA 


Switching Characteristics Over Operating Conditions 


SYMBOL 

PARAMETER 

TEST 

CONDITIONS 

MILITARY 

MIN TYP MAX 

COMMERCIAL 
MIN TYP MAX 

UNIT 

tpD 

Input or feedback to output 

R1 = 560ii 

R2 = l.lkn 

25 45 

25 40 

ns 


(0 


O 

E 


<D 


O 


O 

C 

o 
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standard PAL/HAL Sarias 20 
16LB, 16R8, 16R6, 16R4, 16X4, 1SA4 


Operating Conditions 


SYMBOL 

PARAMETER 

MILiTARY 

MIN TYP MAX 

COMMERCIAL 
MIN TYP MAX 

UNIT 

< 

O 

o 

Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

D! 

V 

Width of clock 

Low 

25 10 

25 10 

ns 

High 

25 10 

25 10 


Set up time from 
input or feedback to clock 

16R8 16R6 16R4 

45 25 

35 25 

ns 

16X4 16A4 

55 30 

45 30 

th 

Hold time 

0 -15 

0 -15 

ns 

Ta 

Operating free-air temperature 

-55 

0 75 


TC 

Operating case temperature 

125 


El 



Eiectricai Characteristics Over Operating Conditions 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

V,L* 

Low-level input voltage 


0.8 

V 

V|H* 

High-level input voltage 


2 

V 

V|C 

Input clamp voltage 

Vcc ~ min l| = -18mA 

-0.8 -1.5 

D 

'IL 

Low-level input current f 

Vcc = max V| = 0.4V 

-0.02 -0.25 

mA 

'iH 

High-level input current f 

Vcc " ^1 " 2.4V 

25 


l| 

Maximum input current 

Vcc " ''l " 5 

1 

mA 

VoL 

Low-level output voltage 

Vcc = min 

mil |qI_ = 12mA 

0.3 0.5 

1 

COM Iql = 24mA 

■ 

^OH 

High-level output voltage 

Vcc = min 

MIL Iqj^ = —2mA 

2.4 2.8 

V 

COM 'oh ~ —3.2mA 

'OZL 

Off-state output current f 

Vcc " max 

Vq = 0.4V 

-100 

aA 

'OZH 

Vq = 2 . 4 \/ 

100 

//A 

'os 

Output short-circuit current * * 

Vcc = 5V Vq = OV 

-30 -70 -130 

mA 

■ 

Supply current 

Vcc = max 


120 180 

mA 

16X4 

160 225 

16A4 

170 240 


Switching Characteristics Over Operating Conditions 


— 

SYMBOL 

PARAMETER 

TEST 


MILITARY 


COMMERaAL 

UNIT 

CONDITIONS 

MIN 

TYP MAX 

MIN 

TYP 

MAX 

^PD 

Input or feed- 

16R6 16R4 16L8 



25 

45 


25 

35 

ns 

back to output 

16X4 16A4 



30 

45 


30 

40 

ns 

^CLK 

Clock to output or feedback 



15 

25 


15 

25 

ns 

¥zx 

Rn 11 to output enable except 16L8 



15 

25 


15 

25 

ns 

¥xz 

Pin 11 to output disable except 16L8 

Rl = 200n 

R 2 - 390fl 


15 

25 


15 

25 

ns 

^PZX 

Input to 

16R6 16R4 16L8 


25 

45 


25 

35 

ns 

output enable 

16X4 16A4 


30 

45 


30 

40 

ns 

m 


16R6 16R4 16L8 



25 

45 


25 

35 

ns 

output disable 

16X4 16A4 



30 

45 


30 

40 

ns 

^maX 

Maximum 

16R8 16R6 16R4 


14 

25 


16 

25 


MHz 

frequency 

16X4 16A4 


12 

22 

— 

14 

22 
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Switching Characteristics over operating conditions 


SYMBOL 

PARAMETER 

TEST 

CONDITIONS 

MILITARY 

MIN TYP MAX 

COMMERCIAL 
MIN TYP MAX 

UNIT 

¥d 

Input or feed- 


36 

60 




back to output 1 


36 

50 

ns 

^CLK 

Clock to output or feedback 


20 

35 

20 

30 

ns 

tpxz/zx 

Pin 13 to output disable/enable except 20L10 

R ■^ = 200fl 

20 

45 

20 

35 

ns 

tpzx 

Input to output enable except 20X10 

R 2 = 390n 

35 

55 

35 

45 

ns 

tpxz 

Input to output disable except 20X10 


35 

55 

35 

45 

ns 


Maximum 

frequency 


10.5 16 
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Monolithic Memories 


Fast PAL/ HAL Series 20 A 
16L8A, 16R8A, 16R6A, 16R4A 


Operating Conditions 

SYMBOL 

PARAMETER 

Vcc 

Supply voltage 

tw 


Low 


High 

^su 

Set up time from 
input or feedback to clock 

16R8A 16R6A 16R4A 

th 

Hold time 

Ta 

Operating free-air temperature 

TC 

Operating case temperature 


MILITARY 


COMMERCIAL 


MIN TYP MAX MIN TYP MAX 


.5 5 5.5 


5.5 I 4.75 5 5.25 V 


ns 


Electrical Characteristics over operating conditions 


SYMBOL PARAMETER 


V|i_* Low-level input voltage 


\/|(_|* High-level input voltage 


V|Q Input clamp voltage 


Low-level input current f 


High-level input current f 


Maximum input current 


Vql Low-level output voltage 


TEST CONDITIONS 


tCan select 20ns upon customer request. 


MIN TYP MAX UNIT 


Vqq = MIN 


Vcc = MAX 


Vqq - MAX 


Vqq - MAX 


= -18mA 


V| = 0.4V 


V, = 2.4V 


V| = 5.5V 


MIL 


COM 


MIL 


COM 


Off-state output current f 


Vcc ■■ MAX 


'OS I Output short-circuit current ♦ * i Vqq = 5V 


QQ Supply current Vqq = MAX 


Switching Characteristics over operating conditions 


SYMBOL 


PARAMETER 


Ql_ - 12mA 


IqL = 24mA 


QH = -2mA 


'OH “ -3.2mA 


Vq - 0.4V 


Vq = 2.4V 


Vq = OV 




MILITARY 


-0.8 -1.5 


-0.02 -0.25 mA 


1 mA 


0.3 0.5 V 


2.4 2.8 


^-100 


100 pA 


-30 -70 -130 mA 


120 180 mA 


COMMERCIAL 


CONDITIONS MIN TYP MAX | MIN TYP MAX 


tpD 

Input or feed- 
back to output 

16R6A 16R4A 16L8A 


15 

30 

^CLK 

Clock to output or feedback 


10 

20 

¥zx 

Pin 11 to output enable except 16L8A 


10 

25 

tpxz 

Pin 11 to output disable except 16L8A 

R-, = 200n 

R2 = 390n 

11 

25 

tpzx 

Input to 
output enable 

16R6A 16R4A 16L8A 

10 

30 

^PXZ 

Input to 
output disable 

16R6A 16R4A 16L8A 

- 

13 

30 

^MAX 

Maximum 

frequency 

16R8A 16R6A 16R4A 


20 40 



10 


13 


28.5 40 


TWX: 910-338-2376 
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Fast Series 24A 
20L8A, 20R8A, 20R6A, 20R4A 


Operirting Conditions 


SYMBOL 


PARAMETER 


MILITARY COMMERCIAL 
MIN TYP MAX MIN TYP MAX 


Vcc 

Supply voltage 

tw 


Low 


i High 

fsu 

Set up time from 
input or feedback to clock 

20R8A 20R6A 20R4A 

th 

Hold time 

Ta 

Operating free-air temperature 

TC 

Operating case temperature 


5.5 4.75 


5 


25 15 


0 -10 


ElOCfriCSl ChsraCtoristiCS over operating Conditions 


SYMBOL 


V|L* 


PARAMETER 


Low-level input voltage 


V||_|* High-level input voltage 


Input clamp voltage 


Low-level input current f 


High-level input current f 


Maximum input current 


I 

i 

I 

Vql i Low-level output voltage 


Vqh High-level output voltage 


TEST CONDITIONS 


MIN TYP MAX 


y - MIN 


Vcc " max 


Vcc = max 


Von = MAX 


= -18mA 


V| = 0.4V 


V| = 2.4V 


V. = 5.5V 


Off-state output current f 


Iqs Output short-circuit current ♦ * Vqq = 5V 


•cc Supply current 


= min 

MIL 

O 

II 

3 

> 


COM 

! 

OL = 24mA | 

i V0C = min 

j 

i 

MIL 

OH = -2mA 

COM 

OH - ~3.2mA 

V 00 = MAX 

Vq - 0.4V 

Vq = 2.4V 


2.4 2.8 



= MAX 


Vq = OV -30 -90 -130 


160 210 



Switching Characteristics Over Operating CotKlHions 


SYMBOL 


^PD 


PARAMETER 


20R6A 20R4A 20L8A 


MILITARY 


COMMERCIAL 


CONDITIONS I MIN TYP MAX | MIN TYP MAX 


Input or feed- 
back to output 


Clock to output or feedback 


Pin 13 to output enable except 20L8A 


Pin 13 to output disable except 20L8A 


Input to 


output enable 


Input to 
output disable 


Maximum 

frequency 


20R6A 20R4A 20L8A 


20R6A 20R4A 20L8A 


20R8A 20R6A 20R4A 


Rl = 200 
R2= 390 



- 10 


13 


20 40 


10 


13 


28.5 40 



MonoUttilo 
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Half Power Series 20-2 

10H8-2, 12H6-2, 14H4-2, 16H2-2, 16C1-2, 10L8-2, 12L6-2, 14L4-2, 16L2-2 


Operating Conditions 


SYMBOL 

PARAMETER 

MILITARY 

MIN TYP MAX 

COMMERCIAL 
MIN TYP MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

Ta 

Operating free-air temperature 

-55 125 

0 75 

Kil 



Eiectricai Characteristics over operating conditions 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

UNIT 

V|L* 

Low-level input voltage 


0.8 

V 

V|H* 

High-level input voltage 


2 

V 

Vie 

Input clamp voltage 

Vqc = MIN l| -18mA 

-0.8 -1.5 

V 

'IL 

Low-level input current f 

Vec = MAX V| = 0.4V 

-0.02 -0.25 

mA 

'iH 

High-level input current f 

Vec " max V| - 2.4V 

25 


'l 

Maximum input current 

Vcc = max V| = 5.5V 

1 

mA 

VqL 

Low-level output voltage 

Vqc " min 

- 

MIL |qI_ = 4mA 

0.3 0.5 

V 

COM Iql = '*'^A 

I 

o 

> 

High-level output voltage 

Vqc = MIN 

MIL Iqh = -1mA 

2.4 2.8 

V 

COM ^OH ~ -1rnA 

*os 

Output short-circuit current * 

Vqc - 5V Vq - OV 

-30 -70 -130 

mA 

'cc 

Supply current 

Vqq “ MAX 

30 45 

mA 


Switching Characteristics Over Operating Concfitions 


SYMBOL 

PARAMETER 

TEST 

MILITARY 

MIN TYP MAX 

... 

COMMERCIAL 

MIN TYP MAX 

UNIT 

tpD 

Input or feedback to output 

Ri = i.i2kn 

R2 = 2.2kn 

- 

45 80 

45 60 

ns 
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Half Power Series 20A-2 
1 6L8A-2, 1 6R8A-2, 1 6R6A-2, 1 6R4 A-2 


Operating Conditions 


SYMBOI. 


i ^CC Supply voltage 


PARAMETER 


MILITARY COMMERCIAL 
MIN TYP MAX MIN TYP MAX 


4.75 

5 

5.25 

i 25 10 

25 

10 


36 

25 


0 

-15 


0 


75 


tw 

Width of clock 

Low 

25 10 

High 

! 25 10 

Isu 

Set up time from 
input or feedback to clock 

16R6A-2 16R4A-2 16R8A-2 

50 25 

1h 

Hold time 

0 -15 

Ta 

Operating free-air temperature 

-55 125 


Electrical Characteristics over operating concHtions 


SYMBOL 

PARAMETER 

■ ^ ■ ■ — ■ ■— - i 

TEST CONDITIONS 

MIN TYP MAX 

1 

UNIT 


ViL* Low-level input voltage 


High-level input voltage 


l|l_ Low-level input current f 


l|H I High-level input current t 


Vr'.- = MIN 


Vcc = max 


Vcc = MAX 


Ij = -18mA 


V| = 0.4V 


V, = 2.4V 


-0.8 -1.5 


-0.02 -0.25 


25 



Maximum input current 

Vqq = MAX V| 

1 

1 = 5.5V 

^ 1 

1 

i mA 


Vql I Low-level output voltage | y ^ 


Vq|_| High-level output voltage 


Off-state output current f ^CC ~ MAX 

'OZH 


'os ! Output short-circuit current** Vqq = 5V 


*CC Supply current Vqq = MAX 


2.4 2.8 


'OL " 12mA I 

I 0.3 0.5 

Iql " 24mA I 


OH = -2mA 


I OH — 3.2mA 


Vq - 0.4V 


Vq = 2.4V 


Vq = OV _3o -70 -130 


60 90 


Switching Characteristics over opeiating conditions 


SYMBOL 

PARAMETER 

^ 

TEST 

CONDITIONS 

MILITARY 

MIN TYP MAX 

COMMERCIAL 
MIN TYP MAX 

UNIT 


Input or feed- 
back to output 

16L8A-2 16R6A-2 16R4A-2 


25 

50 


25 

35 

ns 

^CLK 

Clock to output or feedback 


15 

25 


15 

25 


^PXZ/ZX 

Pin 11 to output disable/enable except 16L8A-2 

Rl = 200n 

15 

25 


15 

25 

ns 

^PZX 

Input to 
output enable 

16L8A-2 16R6A-2 16R4A-2 

R2 - 390n 

25 

45 


25 

35 

ns 

ipxz 

Input to 
output disable 

16R8A-2 16R6A-2 16R4A-2 


25 

45 


25 

35 

ns 

^MAX 

Maximum 

frequency 

16R8A-2 16R6A-2 16R4A-2 


14 25 

16 

25 


MHz 
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Operating Conditions 


SYMBOL 


PARAMETER 


MILITARY 


COMMERCIAL 


Supply voltage 


Width of clock 


Set up time from 
input or feedback to clock 


Hold time 


Operating free-air temperature 


16R8A-4 16R6A-4 16R4A-4 


16RaA-4 16R6Ar4 16R4A-4 


Low 40 


High I 40 


90 


MIN TYP MAX MIN TYP MAX 


.5 5 5.5 I 4.75 5 5.25 | V 


125 0 


Electricai Characteristics over operating conditions 


SYMBOL 


V|L* 


V|H* 


Vie 


'IL 


'IH 


PARAMETER 


Low-level input voltage 


High-level input voltage 


Input clamp voltage 


Low-level input current f 


High-level input current f 


Maximum input current 


TEST CONDITIONS 


MIN TYP MAX UNIT 


Vqc “ MIN 


VeC = 


Vec " 


Vec = max 


= -18mA 


V| = 0.4V 


V| = 2.4V 


V| = 5.5V 



Low-level output voltage 


MIL 

OL ~ 4mA 


vec MirJ 

COM 

OL = 8mA 

High-level output voltage 

- KyllM 

MIL 

OH = mA 


COM 

OH 

Output short-circuit current** 

Vec = max 

Vq = 0.4V 

Vq = 2.4V 

Output short-circuit current 

Vcc = 5V 


<■ 

O 

II 

o 

< 

Supply current 

Vqq - MAX 

16R4A-4 16R6A-4 16R8A-4 16L8A-4 


0.8 

V 

2 

V 

1 

o 

bo 

V 

-0.02 -0.25 

mA 

25 

fjA 

1 

mA 

0.3 0.5 

V 

2.^ 

i 2.8 

V 

-100 

fjA 

100 

//A 

-C 

» -70 -130 

mA 

30 50 

mA 


Switching Characteristics over operating conditions 


SYMBOL 



PARAMETER 

T 

1 Input or feed- 
back to output 

16R6A-4 16R4A-4 16L8A-4 

Clock to output or feedback 

Pin 11 tooutputdisable/enable— except16L8A-4 

Input to 

output enable 

16R6A-4 16R4A-4 16L8A-4 

Input to 
output disable 

16R6A-4 16R4A-4 16L8A-4 

Maximum 

frequency 

16R8A-4 16R6A-4 16R4A-4 




MILITARY 

MIN TYP MAX 

COMMERCIAL 

MIN TYP MAX 

UNIT 

35 

75 

35 

55 

ns 

20 

45 

20 

35 

ns 

15 

40 

15 

30 

ns 



30 65 


18 
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PAL Programming 


Programming/Verifying Procedure 

NOTES: For programming purposes many PAL pins have double functions. 


For The PAL 20: 

As long as Pin 1 is at HH, Pin 11 is at ground, and Pin 12 is 
either at HH or Z (as defined in Table 1) — Pins 16, 17. 18, and 
19 are outputs. The other pin functions are; 10 (Pin 2) through 

17 (Pin 9) plus Pin 12 address the proper row; AO (Pin 15), A1 
(Pin 14), and A2 (Pin 13) address the proper product lines. 

When Pin 11 is at HH, Pin 1 is at ground and Pin 19 is either at 
HH or Z — Pins 12, 13, 14, and 15 are outputs. The other pin 
functions are; 10 (Pin 2) through 17 (Pin 9) plus Pin 19 address 
the proper row; AO (now Pin 18), A1 (now Pin 17), and A2 (now 
Pin 16) address the proper product lines. 

For The PAL 24: 

As long as Pin 1 is at HH, Pin 13 is at ground and Pin 14 is either 
at HH or Z (as defined in Table 1) — Pins 19, 20, 21, 22, and 23 
are outputs. The other pin functions are; 10 (Pin 2) through 19 
(Pin 11) plus Pin 14 address the proper row,' AO (Pin 15), A1 
(Pin 16), and A2 (Pin 17) address the proper product lines. 

As long as Pin 13 is at HH, Pin 1 is at ground, and Pin 23 is 
either at HH or Z (as defined in Table 1) — Pins 14, 15. 16, 17. 
and 18 are outputs. The other pin functions are; 10 (Pin 2) 
through 19 (Pin 11) plus Pin 23 address the proper row; AO (Pin 
22), A1 (Pin 21), and A2 (Pin 20) address the proper product 
lines. 

For The PAL 24A: 

As long as Pin 1 is at HH, Pin 13 is at ground, and Pin 14 is 
either at HH or Z (as defined in Table 1) — Pins 19, 20, 21, and 
22 are outputs. The other pin functions are; 10 (Pin 2) through 
19 (Pin 11) plus Pin 14 address the proper row; AO (Pin 15), A1 
(Pin 16), and A2 (Pin 17) address the proper product lines. 

As long as Pin 13 is at HH. Pin 1 is at ground, and Pin 23 is 
either at HH or Z (as defined in Table 1) — pins 15, 16, 17, and 

18 are outputs. The other Pin functions are; 10 (Pin 2) through 

19 (Pin 11) plus Pin 23 address the proper row; AO (Pin 22), A1 
(Rn 21), and A2 (Pin 20) address the proper product lines. 

Pre-Verification 

5.1.1 Raise Vqq to 5.0 volts. 

5.1.2 Raise Output Disable pin, OD, to VIHH. 

5.1.3 Select an input line by specifying Inputs and 
L/R as shown in Table 1 or Table 2. 

5.1.4 Select a product line by specifying AO, A1, 
and A2 one-of-eight select as shown in Table 
3, Table 4 or Table 5. 

5.1.5 Pulse the CLOCK pin and verify (with CLOCK 
at VIL) that the output pin, O, is in the state 
corresponding to an unblown fuse. 

— For verified unblown condition, continue 
procedure from 5.1.3 through 5.1.5. 

— For verified blown condition, stop procedure 
and reject part. 


Programming Algorithm 


5.2.1 Raise Output Disable pin, OD, to VIHH 

5.2.2 Programming pass. For all fuses to be blown; 

5.2.2. 1 Lower CLOCK pin to ground. 

5.2.2.2 Select an input line by specifying Inputs and 
L/R as shown in Table 1 or Table 2. 

5.2.2.3 Select a product line by specifying AO, A1, and 
A2 one-of-eight select as shown in Table 3, 
Table 4 or Table 5. 

5.2.2.4 Raise Vqq to VIHH. 

5.2.2.5 Program the fuse by pulsing the output pins of 
the selected product group -one at a time- to 
VIHH (as shown in the Programming Waveforms, 
Section 5.5). 

5.2.2.6 Lower Vqq to 5.0 volts. 

5.2.2.7 Repeat this procedure from 5.2.2.2 until pattern 
is complete. 


5.2.3 First verification pass. For ail fuse locations; 

5.2.3. 1 Select an input line by specifying inputs and 
L/R as shown in Table 1 or Table 2. 

5. 2.3.2 Select a product line by specifying AO, A1, and 
A2 one-of-eight select as shown in Table 3, 
Table 4 or Table 5. 

5.2.3.3 Pulse the CLOCK pin and verify (with CLOCK 
at VIL) that the output pin, 0, is in the correct 
state. 

— For verified output state, continue procedure 
— For overblow condition, stop procedure and 
reject part. 

— For underblow condition, reexecute steps 

5.2.2.4 through 5.2.2.6 and 5.2.2.3. If success- 
ful, continue procedure. After three attempts 
to blow fuse without success, reject part but 
continue procedure. 

5.2.3.4 Repeat this procedure from 5.2.3. 1 until the 
entire array is exercised. 

5.2.4 High Voltage Verify. For all fuse locations; 

5.2.4. 1 Raise Vqq to 5.5 volts. 

5.2. 4.2 Select an input line by specifying Inputs and 
L/R as shown in Table 1 or Table 2. 

5.2. 4.3 Select a product line by specifying AO, A1, and 
A2 one-of-eight select as shown in Table 3, 
Table 4 or Table 5. 

5.2.4.4 Pulse the CLOCK pin and verify (with CLOCK 
at VIL) that the output pin, O, is in the correct 
state. 

— For verified output state, continue procedure 
— For invalid output state, stop procedure and 
reject part. 

5.2.4.5 Repeat this procedure from 5.2.4. 1 until the 
entire array is exercised. 


(0 

CD 


O 

E 


<D 


!E 


o 

c 

o 
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PAL Programming 


5.2.5 Low Voltage Verify. For all fuse locations; 

5.2.5. 1 Lower Vqq to 4.5 volts. 

5.2.5.2 Select an input line by specifying Inputs and 
L/R as shown in Table 1 or Table 2. 

5.2.5.3 Select a product line by specifying AO, A1, and 
A2, one-of-eight select as shown in Table 3, 
Table 4 or Table 5. 

5.2.5.4 Pulse the CLOCK pin and verify (with CLOCK 
at VI L) that the output pin, O, is in the correct 
state. 

— For verified output state, continue procedure. 
— For invalid output state, continue procedure 
and reject part. 


/ 

Programming the Security Fuses 

5.3.1 Verify per Section 5.2.4 and 5.2.5. 

5.3.2 Raise Vqq to 6 volts. 

5.3.3 For PAL 20: 

— Program the first fuse by pulsing Pin 1 to VP. 

(From 1 to 5 pulses is acceptable.) 

— Program the second fuse by pulsing Pin 11 to VP. 
(From 1 to 5 pulses is acceptable.) 

5.3.4 For PAL 24 and PAL 24A: 

— Program the first fuse by pulsing Pin 1 to VP. 

(From 1 to 5 pulses is acceptable.) 

— Program the second fuse by pulsing Pin 13 to VP. 
(From 1 to 5 pulses is acceptable.) 

5.3.5 Verify per Section 5.2.4 and 5.2.5: 

— A device is “secure” if either half fails to verify. 


CO 

0 

o 

E 

o 


o 

c 

o 


5.4 Programming Parameters 


SYMBOL 

PARAMETER 

MIN 

LIMITS 

TYP 

MAX 

UNIT 

'^IHH 

Program-level input voltage 

11.5 

11.75 

12 

V 



Output Program Pulse 

50 


'iHH 

Program-level input current 

OD, L/R 

50 

mA 



All other inputs 

10 


'CCH 

Program Supply Current 

900 

mA 

^VCCP 

Pulse Width of Vqq @ V|p||_| 

60 

mS 

Tp 

Program Pulse Width 

10 

20 

50 

ixS 

to 

Delay Time 

100 

ns 

b2 

' 

Delay Time after L/R Pin 

10 

juS 

Vccp Duty Cycle 

20 

% 

Vp 

Security Fuse Programming Voltage 

18 

18.5 

19 

V 

Ip 

Security Fuse Programming Supply Current 

400 

mA 


Security Fuse Programming Pulse Width 

10 

40 

70 

/uS 

Tpp 

Security Fuse Programming Duty Cycle 

50 

% 

^RP 

Rise time of output programming and address pulses 

1 

1.5 

10 

V/juS 

^RP 

Rise Time of security fuse programming pulses 




VZ/iS 


Vqc value during security fuse programming 



1^9 


VCCPP 

VQcvalue for first verify 





Vcc value for High Vcc verify 

5.4 

5.5 

5.6 

V 


Vqc value for Low Vqq verify 

4.4 

4.5 

4.6 
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PAL Programming 


5.5 ARRAY PROGRAMMING 


OD 

VCC 


I 


A,L/R 


O 


CLOCK 



NOTE; VCC (Low Voltage Verify) = A5 volts 
VCC (High Voltage Verify) = SlS volts 
VCC (First Verify) = 5.0 volts 
A Delay (tD2) must always precede the Positive 
Clock Transition, (e.g see section 5.2.3.3 for underblow condition) 



5.6 SECURITY FUSE PROGRAMMING 



(0 


O 

E 

0 



Programmer/ Development Systems 


VENDOR 

PAL 208 (ALL) 

PAL 246 (STD) 

PAL 248 (FASll 

Data I/O 

— LogicPak (Rev-010) 

— 1427 Card Set 

LogicPak (Rev-010) 

— LogicPak (Rev-010) 

Structured Design 

- SD 20/24 

— PAL Burner * 

- SD 20/24 

— PAL Burner* 

- SD 20/24 

— PAL Burner* 

STAG 

— PM202 (Rev 3) 

— PM2200* 

- PM202 (Rev 3) 
-PM2200* 

— PM202 (Rev) 

— PM2200* 

DIGELEC 

— UP803 (FAM51) 
or (FAM52) 

- UP803 (FAM51) 
or (FAM52) 

— UP803 (FAM51) 
or (FAM52) 

PROLOG 

-M980 

PM9068 



KONTRON 

- MPP80S 

MOD 21 




’*‘Means that this version is being qualified. 
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PAL Series 20, 20A, 20-2, 20-4 


Programming Pin Configurations 


PRODUCTS 0 THRU 31 


E 

E 

E 

E 

E 


OD 

Vcc 

3 

E 

clock'^ 

Vcc 

*0 

Ofl 

3 

B 

‘0 

LR 

'l 

Ol 

3 

E 

‘1 

Afl 

*2 

02 

3 

E 

*2 

Al 

*3 

O 3 

3 

E 

*3 

A2 

>4 

Aq 

3 

E 

•4 

Ofl 

's 

A, 

3 

E 

's 

Oi 

's 

A2 

3 

E 

's 

02 

>7 

LR 

3 

E 

'7 

03 

GND 

CLOCK 

3 

E 

GND 

OD 


PRODUCTS 32 THRU 63 

n 

jD 
HI 
3 
3 
3 


(0 

0 

*v_ 

O 


E 

0 


JZ 


o 

'C 

o 


Voltage Legend 


L = Low-level input voltage, V,l HH = High-level program voltage, V|hh 

H = High-level input voltage, V||_| Z = High impedance (e.g., lOkf) to 5.0V) 


INPUT 

LINE 

NUMBER 

PIN IDENTIFICATION 

D 


•5 

U 

>3 

B 

D 

•o 

L/R 

0 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 


1 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 


2 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

3 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

4 

HH 

HH 

HH 

HH 

HH 

HH 

L 


Z 

5 

HH 

HH 

HH 

HH 

HH 

HH 

H 


Z 

6 

HH 

HH 

HH 

HH 

HH 

HH 


HH. 

HH 

7 

HH 

HH 

HH 

HH 

HH 

nin 

H 

HH 

HH 

8 

HH 

HH 

HH 

HH 

HH 

m 

HH 

HH 


9 

HH 

HH 

HH 

HH 

HH 

H 

HH 

l!i!l 


10 

HH 

HH 

HH 

HH 

HH 

M 


HH 

HH 

11 

HH 

HH 

HH 

HH 

HH 



HH 

HH 

12 . 

HH 

HH 

HH 

HH 

L 




Z 

13 

HH 

HH 

HH 

HH 

H 




Z 

14 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

15 

HH 

HH 

HH 

HH 

H 

HH 

isTn 

HH 

HH 

16 

HH 

HH 

HH 

D 


HH 

HH 

HH 

Z 

17 

HH 

HH 

HH 

H 


HH 



Z 

18 

HH 

HH 

HH 

H 


RQI 



HH 

19 

HH 

HH 

HH 

H 

HH 

HH 


HH 

HH 

20 

HH 

HH 

n 

HH 

HH 





21 

HH 

HH 

H 

HH 

HH 





22 

HH 

HH 

H 

HH 

HH 


HH 



23 

HH 

HH 

H 

HH 

HH 




I!™ 

24 

HH 

L 

HH 

HH 

HH 

HH 



19 

25 

HH 

H 

HH 

HH 

HH 





26 

HH 

L 

HH 

HH 

nTfi 




HH 

27 

HH 

H 

HH 

HH 

HH 




HH 

28 

L 

HH 

HH 

HH 





Z 

29 

H 

HH 

HH 

HH 





Z 

30 

L 

HH 

HH 

HH 





HH 

31 

H 

HH 

HH 

HH 

HH 


HH 

HH 

HH 


PRODUCT 

LINE 

NUMBER 

PIN IDENTIFICATION 

O3 

1 

O2 

Oi 

Oo 

A2 

L, 1 

Al 

Ao 

0, 32 

Z 

Z 

z 

HH 


Z 

Z 

1. 33 

Z 

Z 

z 

HH 


z 

HH 

2. 34 

z 

z 

z 

HH 


HH 

z ■■ 

3, 35 

z 

z 

z 

HH 


HH 

HH 

4, 36 

z 

z 

z 

HH 

HH 

7 

Z 

5, 37 

z 

z 

z 

HH 

HH 

z 

HH 

6, 38 

z 

z 

z 

HH 

HH 

HH 

Z 

7, 39 

z 

z 

z 

HH 

HH 

HH 

HH 

8, 40 

z 

z 

HH 

Z 

Z 

Z 

Z 

9, 41 

z 

z 

HH 

Z 

Z 

Z 

HH 

10, 42 

z 

z 

HH 

z 

z 

HH 

Z 

11. 43 

z 

z 

HH 

z 

z 

HH 

HH 

12, 44 

z 

z 

HH 

z 

HH 

Z 

Z 

13, 45 

z 

z 

HH 

z 

HH 

Z 

HH 

14, 46 

z 

z 

HH 

z 

HH 

HH 

Z 

15, 47 

z 

z 

HH 

z 

HH 

HH 

HH 

16, 48 

z 

HH 

Z 

z 

Z 

Z 

z • 

17. 49 

z 

HH 

Z 

z 

Z 

Z 

HH 

18. 50 

z 

HH 

z 

z 

z 

HH 

Z 

19, 51 

z 

HH 

z 

z 

z 

HH 

HH 

20, 52 

z 

HH 

z 

z 

HH 

Z 

Z 

21, 53 

z 

HH 

z 

z 

HH 

Z 

HH 

22, 54 

z 

HH 

z 

z 

HH 

HH 

Z 

23. 55 

z 

HH 

z 

z 

HH 

HH 

HH 

24. 56 

HH 

Z 

z 

z 

Z 

Z 

Z 

25, 57 

HH 

Z 

z 

z 

z 

Z 

HH 

26. 58 

HH 

z 

z 

z 

z 

HH 

Z 

27, 59 

HH 

z 

z 

z 

z 

HH 

HH 

28. 60 

HH 

z 

z 

z 

HH 

Z 

Z 

29. 61 

HH 

z 

z 

z 

HH 

Z 

HH 

30. 62 

HH 

z 

z 

z 

HH 

HH 

Z 

31, 63 

HH 

z 

z 

z 

HH 

HH 

HH 


Table 1 Input Line Select Table 2 Product Line Select 
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PAL Series 24, 24A 


Programming Pin Configurations 


Voltage Legend 


d 

OD 



Vcc 

El 

E 

clock'^ 

Vcc 

E 

•o 

Oo 

El 

E 

•0 

L/R 

E 

H 

Ol 

i 

E 

'1 

Ao 

E 

>2 

02 

E 

E 

'2 

*1 

E 

>3 

O3 


E 

>3 

*2 

E 

U 

O 4 

1 

E 

U 

NC 

E 

■s 

NC 

1 

E 

■5 

Oo 

E 

>6 

*2 

3 

E 

•6 


E 

'7 

Al 

1 

E 

'7 

O 2 

E 

•s 

*0 

3 

-E 

*8 

O 3 

E 

•9 

lyn 

3 

E 

•9 

O 4 

E 

GNO 

CLOCK 

3 

E 

GND 

OD 


!3 

ID 


L = Low-level input voltage, Vil 
H = High-level input voltage, Vm 


HH = High-level program voltage, V|hh 
Z = High impedance (e.g. 10K H to 5.0V) 


INPUT 

LINE 

NUMBER 

PIN IDENTIFICATION 

•9 

■a 

I 7 

•a 


u 


■2 


•o 

L/R 

0 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

n 

Z 

1 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

D 

Z 

2 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

3 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 


HH 

4 

HH 

HH 



HH 

HH 

HH 

HH 

L 


H 

5 

HH 




HH 

HH 

HH 

HH 

H 


B 

6 

■ HH 




HH 

HH 

HH 

HH 

L 

HH 

HH 

7 

HH 




RBI 

HH 

HH 

HH 

H 

HH 

HH 

8 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

Z 

9 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

z 

10 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

11 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

12 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

Z 

13 

HH 

HH 

HH 

HH 

HH 

HH 

H 

HH 

HH 

HH 

z 

14 

HH 

HH 

HH 

HH 

HH 

HH 

L 

HH 

HH 

HH 

HH 

15 

HH 

HH 

HH 

HH 

HH 

RBI 

H 

HH 

HH 

HH 

HH 

16 

HH 

HH 

HH 

HH 

HH 

n 


HH 

HH 

HH 

Z 

17 

HH 

HH 

HH 

HH 

HH 

D 


HH 

HH 

HH 

z 

18 

HH 

HH 

HH 

HH 

HH 

n 


HH 

HH 

HH 

HH 

19 

HH 

HH 

HH 

nigi 

RBI 



HH 

HH 

HH 

HH 

20 

HH 

HH 

HH 

HH 

II 


HH 

HH 

HH 

HH 

Z 

21 

HH 

HH 

HH 

HH 

D 


HH 

HH 

HH 

HH 

Z 

22 

HH 

HH 

HH 


n 



HH 

HH 

HH 

HH 

23 

HH 

HH 

HH 

BBI 





lilil 

HH 

HH 

24 

HH 

HH 

HH 

n 





IWI 

HH 

Z 

25 

HH 

HH 


H 



HH 

HH 

HH 

HH 

Z 

26 

HH 

HH 

[|||] 

H 


HH 

HH 

HH 

HH 

HH 

HH 

27 

HH 


Bj!] 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

28 

HH 

CEI 

Hj 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

Z 

29 

HH 

HH 

n 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

Z 

30 

HH 

HH 

HI 

HH 

HH 






HH 

31 

HH 

HH 

H 

HH 

HH 




nffi 

l!i!l 

HH 

32 

hh 

L 

HH 

HH 

HH 



HH 

HH 

HH 

Z 

33 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

Z 

34 

HH 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

35 

HH 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

36 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

Z 

37 

H 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

Z 

38 

L 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

HH 

39 

H 

HH 

HH 

HH 

HH 

HH 

HH 

Qjjl 

HH 

HH 

HH 


Table 1 Input Line Select 


PRODUCT 

LINE 

NUMBER 

PIN IDENTIFICATION 

O 4 

O 3 

02 

Oi 

Oo 

Aa 

Ai 

Ao 

0, 40 

Z 

Z 

z 

z 

HH 

B 

Z 


1, 41 

z 

z 

z 

z 

HH 

Z 

Z 

1 

2, 42 

z 

z 

z 

z 

HH 

B 

HH 


3, 43 

z 

z 

z 

z 

HH 


HH 

I 

4, 44 

z 

z 

z 

z 

HH 


B 


5, 45 

z 

z 

z 

z 

HH 



! 

6, 46 

z 

z 

z 

z 

HH 




7, 47 

z 

z 

z 

z 

HH 



1 

8, 48 

z 

z 

z 

HH 

Z 

z 


■ 

9, 49 

z 

z 

' z 

HH 

Z 

z 


1 

10, 50 

z 

z 

z 

HH 

z 

B 

HH 


11, 51 

z 

z 

z 

HH 

z 


HH 

f 

12, 52 

z 

z 

z 

HH 

z 




13,53 

z 

z 

z 

HH 

z 



I 

14, 54 

z 

z 

z 

HH 

z 

HH 

HH 


15, 55 

z 

z 

z 

HH 

z 

HH 

HH 

I 

16. 56 

z 

z 

HH 

Z 

z 

z 



17, 57 

z 

z 

HH 

z 

z 

z 


I 

18, 58 

z 

z 

HH 

z 

z 


HH 


19. 59 

z 

z 

HH 

z 

z 


HH 

j 

20, 60 

z 

z 

HH 

z 

z 

HH 



21, 61 

z 

z 

HH 

z 

z 

HH 


1 

22, 62 

z 

z 

HH 

z 

z 

HH 

HH 


23,63 

z 

z 

HH 

z 

z 

HH 

HH 

& 

24, 64 

z 

HH 

. Z 

z 

z 

Z 



25, 65 

z 

HH 

z 

z 

z 

Z 


1 

26, 66 

z 

HH 

z 

z 

z 

z 

HH 


27, 67 

z 

HH 

z 

z 

z 

z 

HH 

i 

28, 68 

z 

HH 

z 

z 

z 

HH 


■Si 

29. 69 

z 

HH 

z 

z 

z 

HH 


1 

30, 70 

z 

HH 

z 

z 

z 

HH 

HH 


31, 71 

z 

HH 

z 

z 

z 

HH 

HH 

I 

32. 72 

HH 

Z 

z 

z 

z 


Z 


33. 73 

HH 

Z 

z 

z 

z 


•7 

I 

34, 74 

HH 

z 

z 

z 

z 


HH 


35, 75 

HH 

z 

z 

z 

z 


HH 

i 

36, 76 

HH 

z ■ 

z 

z 

z 

HH 

Z 


37, 77 

HH 

z 

z 

z 

z 

HH 

Z 

I 

38. 78 

HH 

z 

z 

z 

z. 

HH 

HH 


39, 79 

HH 

z 

z 

z 

z 

HH 

HH 

1 


Table 2 Product Line Select 
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MOTOROLA 


FOR CUSTOM LSI/VLSI BIPOLAR CIRCUITS 


High Performance 
ALS-TTL-Compatible 
Macrocell Arrays 


MCA500ALS 

MCA1300ALS 

MCA2800ALS 


In addition to standard logic lines. Motorola also offers 
a variety of TTL-compatible Macrocell Arrays. These 
products provide a means for developing economical 
custom LSIA/LSI logic circuits. Performance is achieved 
by the combination of an advanced MOSAIC I (Motorola 
Oxide-Isolated Self-Aligned Implanted Circuit) oxide iso- 
lated bipolar integrated circuit process and a series gated 
emitter-coupled logic (ECL) macrocell circuit technology. 
Input and output circuits provide level translation to and 
from the internal array logic for standard TtL/MOS 
Interface. 

v_ Each cell within the arrays contains a number of un- 
S connected transistors and resistors. Stored within a com- 
^ puter are the specifications to automatically interconnect 
T) these elements forming SSI/MSI logic cells (rather than 
Q simple gates) called macrocells. These macrocells take 
.o the form of standard logic blocks such as dual type D 
E flip-flops, dual full adders, quad latches and many other 
^ pre-defined "library" functions. Presently, the macrocell 
library for the ALS-TTL arrays contains more than 80 logic 
functions. 

2 Generating an LSIA/LSI design is simply a matter of 
B selecting the appropriate macrocells and describing the 
B proper Interconnection network to implement the design. 
Motorola's CAD (Computer-Aided-Design) interface pro- 

■ vldes automatic placement and routing of the cells (in- 
traconnection of the cell itself is automatically accom- 


plished when placed), full logic and fault-testing 
capabilities, AC delay simulations, generation of test 
tapes and custom metallization to complete the 1C pro- 
cessing sequence. 

The ability to stockpile fully diffused wafers provides 
a very fast turnaround time (the time from customer no- 
tification of a completed design to delivery of finished 
parts) of currently nine weeks. 


ALS-TTL MCA Selection Chart 



MCA 

MCA 

MCA 

MCA 


500ALS 

1 

> 

2800ALS 

2400ETL 

Configuration 





Max Gate Equivalent 

533 

1280 

2720 

2958 

Major Macrocells 

24 

60 

30 

130 

I/O Ports 

57 

76 

120 

120 

Input/Interface Cells 

26 

40 

1201/0 

70TTL I/O 

Output Marcocells 

24 

40 


72ECL 

Performance 





Max Gate Delay (M Cell) 

4.0 ns 

3.0 ns 

1.1 ns 

1.1 ns 

Max Toggle Fr^uency 

80 MHz 

80 MHz 

125 MHz 

125 MHz 

Maximum Power Dissipation 

1.0 W 

i.4 W 

2.5 W 

4.0 W 

Packages 





Dual-ln-Une 

28, 40, 48 

40,48 

— 


Chip Carrier, Pin Grid Array 

68 

68,84 

84,149PG 

149PG 

Temperature Range 

O-TO'C 

O-70'’C 

0-70”C 

0-70'C 

Supply Voltage 

5.0 V 

5.0 V 

5.0 V 

+ 5.0. 


±5% 

±5% 

±5% 

-5.2 V 

Availability 

Now 

— 1 

Now 

Now 

4Q83 


MCA2800ALS MACROCELL ARRAY LAYOUT 



M 


— Major (Internal) Cells 
Divisible to Four 14 Cells 


130 Total 


I/O 1 — Input/Output Cells 
120 Total 

— Master Bias Generators 
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MOTOROLA 


MECL 10,000 Macrocell Array Family 


The Macrocell Array Concept combines a pre-diffused 
array of components with computer-aided design tech- 
niques to offer system designers a rapid, cost-effective 
means for implementing semi-custom, high-speed digital 
logic systems with VLSI circuitry. 

Compared with equivalent systems developed with dis- 
crete logic (separately packed SSI/MSI logic functions) the 
high packing density of the Macrocell array chip offers up to 
1(X)-to-1 reduction in system component count, with a 
power dissipation improvement (reduction) of as much as 
12to1. 



Compared with the conventional approach to custom LSI 
circuits, the Macrocell approach offers a tremendous reduc- 
tion in delivery time. With a stockpile of fully diffused 
wafers, turnaround time (from the time the customer gives 
the go-ahead signal for generating masks until he receives 
finished parts) is seven weeks. 

MECL Macrocell Array family members presently consist 
of the MCA1 2(X)ECL (68 Pin) Array, jhe MCABOOECL (28, 
40 and 68 Pin) Array, and the MCA2500ECL (149 Pin) 
Array. 



THEMCA600ECL 

Total of 67 cell locations — 24 Major, 25 Interface 
and 1 8 Output cell locations. 



face and 26 Output cell locations. 


Parameter 

MCA2500ECL 

MCA1200ECL 

MCA600ECL 

Maximum Equivalent Gates 

2472 

1192 

652 

Major Macrocells 

110 

48 

24 

Interface/Input Macrocells 

— 

32 

25 

Output Macrocells 

68 

26 

18 

Maximum Gate Delay 

0.5 ns 

1 .2 ns 

1 .2 ns 

Power Dissipation 

6.0 Watts 

4 Watts 

2.5 Watts 

Package 

149 Pin 

68 Leadless 

28,40 DIL 


Grid Array 

72 Pin Grid 

68 Leadless 

Temperature Range 

0-70°C 

0-70“C 

0-70°C 

I/O Interface 

10K/10KH/100K 

MECL tOK/IOKH 

MECL 10K/10KH 

Design interface 

CAD 

CAD 

CAD 


Ml 0900 Family 


The Ml 0900 family is a series of very high performance 
bipolar LSI products designed off the MECL Macrocell Arr^ 
offering. While the Macrocell Array is normally used for 


custom circuits which require option development timeand 
costs, the Ml 0900 family isa standard product ordered like 
any other MECL 10K circuit. 


>::• V.l: 


ConHnMli^ '' 

MC10900Z 

8-Bit ALU with Parity Slice 

1 7.8 ns Max Addition of 2 8-Bit Words. 

Introduced 

MC10901Z 

8 X 8-Bit Array Multiplier 

Expandable to 32 x 32. 

24.3 ns Max Delay for 8 x 8 Multiply. 

Introduced 

MC10902Z 

8-Bit Binary/BCD ALU Slice 

Expandable to 32-Bits. 

1 7.9 ns Max Add Delay. 

Introduced 

MC10904Z 

8-Bit Micro Code Sequencer Slice 

ExF>andable to 24-Bits. 

14.0 ns Max Clock to Output. 

MC10905Z 

Error Detect and Correct Circuit 

1 6-Bit Check and Correct with 1 Chip. 

Exparxlable to 64-Bits. 

1 6-Bit Check arxl Correct in 1 9.7 ns Max. 
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ICM/^TER 

BELCWGS CW WUR 
B00K31ELF 

If you use 1C MASTER frequently, you can obtain your own copy by ordering 
now. Use the order cards contained in this publication, or order by 
telephone as described below. 

1C MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that are 
closest to his specific needs. It is the surest way to find the optimum 
device to answer an engmeerlng design requirement. By ordering now, you 
won’t have to borrow or search for 1C MASTER the next time you need it. 

Typical Use of 1C MASTER 

Can an engineer find out who makes a 64K dynamic RAM with an access 
time of 120 nanoseconds or faster in less than 30 seconds? 

He can if he turns to the Memory section of IC MASTER and looks for the 
64K organization (words and bits per word) that he needs. 

Because each device is listed In order of access time, he can easily 
determine the devices that satisfy his speed requirements. 

In the United States only: 

You can order IC MASTER simply by charging it to your VISA or Master 
Card credit card. To place your order, call now: (516) 222-2500. 

Ask for Extension 314. 

CMJER TOUR CXM>Y 
NOW__=_ 


NEC 

NEC Electronics 


mPB6300 series 
HIGH SPEED ECL 
GATE ARRAYS 


Description 

The /iPB6300 series consists of three high speed ECL gate 
arrays manufactured using advanced bipolar technology. 
The mPB 6301, jLtPB6310, and /iPB6320 have 300, 1200, and 
2000 equivalent gates, respectively. Specific LSI designs 
are built by interconnecting cells (2.5 gates) by means of 
advanced CAD tools such as logic simulation, automatic 
placement arid routing, delay simulation, and test program 
generation. Customers can use the GE MARK llTtime 
sharing system through their own terminals for logic 
simulation. 

Customers can choose from a wide range of package 
types. The /iPB6300 gate arrays are available in 72 = to 
132= pin grid arrays (PGA) packages and a 68-pin leadless 
dip carrier (LCC) package. 


Features 

□ High speed: 121 0.5ns/gate (fan-in (=) fan-out (=) 2.5, 
L= 2.0mm) 

□ ECL 100K compatible 

□ Shallow junction dielectric isolation 

O 68 available macros in function block library 
n Fully supported by advanced CAD with direct 
customer access 

n Quick Turn Around Time 0 available 8-10 weeks after 
logic validation 


CONSTITUTION 


AUTOMATIC ROUTING REGION 


(0 

O 

C 

O 



BLOCK 

CONSTITUTION 

FUNCTION 

BLOCK HEADING 

Input, Output Pin 


ECL -100 K level interface 

— 

Input Buffer 

EF output, CML internal 

Level shift ECL - 1 00 K to CML 

M 

Internal Block 

EF Output, CML internal 

Shown in b<ock library 

C, J, V 

Output Buffer 

ECL -100 K Basic Circuit 
(W/0 output EF) 

level shift CML to ECL - 100 K 
(With simple logic function) 

G 

Output Special Circuit 

only EF for Output 

For ECL -100 k level output 

B 

Constant Voltage 

Generation Reference 
Voltage Generation 

Constant voltage 

Generation Circuit 
with Temperature 
compensation 

1) C.S. constant current 
control 

2) Generation of reference 
voltage 

— 
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t^EC mPB6300 series 

NEC Electronics 

/iPB6301 SPECIFICATION 


(0 

'c 

o 

o 

0 

lU 

o 

LU 

z 


ITEM 

SPECIFICATION 

COMMENT 

Part Number 

/iPB6301 


Integration (Gate) 

~ 300 

1 cell = 2.25 gate 

Input Output Interface 

ECL - 100 K 

output: 50 0 to -2 V 

Power Supply Voltage 

Vee = -4.5 V ± 10% 

max = -5.7 V 

Ambient Temperature 

Ta = Q ~ +70°C 

4 m/sec air cooling 

Internal Gate 

0.5 nS/5.4 mW 

F/l = F/O = 2.5, L = 2 mm 

tpd/Po Input Buffer 

0.5 nS/5.4 mW 


Output Buffer 

0.8 nS/22.5 mW 


Power Dissip>ation 

3.1 W (typ) 

Ta, Vee = Typical 

4.6 W (max) 

Ta, Vee = Worst 

Package 

72 PIP 68 LCC 

e = 5.6‘’C/W, 

Pin Count 

56 56 

0 = lO^C/W, 1 m/sec. 

(Ma«) 

28 28 

Input + Output < 56 

Power Supply 

8 8 


Cell Internal cell 

16X 8 = 128 


Count Peripheral 

14X2 = 28 


Assembly Method 

Wire bonding 


Number of Macros 

68 


Circuit Form 

EF Output, CML Internal 

with wired logic 


mPB6310 specification 


ITEM 

SPECIFICATION 

COMMENT 

Part Number 

/iPB6310 


Integration (Gate) 

~ 1200 

1 cell = 2.25 gate 

Input Output 

ECL - 100 K 

outputs: 50 fl to -2 V 

Power Supply Voltage 

Vee = -4.5 V ± 10% 

max = -5.7 V 

Ambient Temperature 

Ta = O~+70°C 

4 m/sec air cooling 

Internal 

0.7 nS/1.9 mW 

F/l = F/o = 2.5. L = 3 mm 

tpd/Po Input Buffer 

0.6 nS/1.9 mW 


Output Buffer 

1.0 nS/22.5 mW 


Power Dissipation 

3.7 W (typ) 

Ta, Vee = Typical 

5.6 W (max) 

Ta, Vee = Worst 

Package 

72 PIP 132 PIP 68 LCC 

(-) = 5.6°C/W. 

Pin Count 

64 88 60 

Input + Output < 

(Max.) 

32 48 32 

Package Pin - Power Pin 

Power Supply 

8 16 8 


Cell Internal 

32 X 16 = 512 


Count Peripheral 

24 X 2 = 48 


Assembly Method 

Wire bonding 


Number of Macros 

50 


Circuit Form 

EF Output, CML Internal 

with wired logic 


4800 
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mPB6300 series 


mPB6320 specification 


ITEM 

SPECIFICATION 

COMMENT 

Part Number 

mPB6320 


Integration (Gate) 

~ 2000 

1 cell = 2.25 gate 

Input Output Interface 

ECL-100K 

output: 50 fl to -2.0 V 

Power Supply Voltage 

Vee = -4.5 V ± 10% 

max = -5.7 V 

Ambient Temperature 

Ta = O~+70°C 

4 m/sec air cooling 

Internal Gate 

0.7nS/1.9mW 


tpd/Po Input Buffer 

0.6 nS/1.9 mW 


Output Buffer 

1.0 nS/22.5 mW 


Power Dissipation 

6.1 W (typ) 

Ta, Vee = Typical 

9.5 W (max) 

Ta, Vee = Worst 

Package 

72 PIP 132 PIP 68LCC 

(-) = 5.6° C/W, 

Pin Count 

56 108 56 

Used Input + Used 

(Max.) 

28 48 28 

Output < Max Input 

Power Supply 

16 24 16 


Cell Internal cell 

32 X 26 = 832 


Count Peripheral 

24 X 2 = 48 


Assembly Method 

Wire bonding 


Number of Macros 

50 


Circuit Form 

EF Output, CML Internal 

with wired logic 


CO 

'c 

o 

w. 

a> 

LU 

o 

ui 

z 
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SEC mPB6300 series 

NEC Electronics 


mPB6301, /;PB6310, mPB6320 


CO 

_o 

‘c 

O 

ib_ 

•*-> 

o 

0 

LU 

O 

LJLI 

Z 


Function Block Library List 


INPUT BUFFER _ 


Block 

Name 

Function 

6301 

Typical 

Power (mW) 

Cell 

Count 

6310/6320 
Typical Cell 

C038 

1-IN-AND-SIN- 

BUFFER 

16.7 

3 

_ 



1 Power (mw) 

Count 

C039 

1-IN-NAND- 

DELAY-BUFFER 






1-IN-AND 

11.5 

1 

3.7 1 

28.1 

4 

- 

- 


1-IN-NAND 

11.5 

1 

3.7 

1 

C040 

DUAL-1-IN- 





M211 

1-IN-AND ilow power 1 

8.6 

1 

1.9 

1 


DELAY-BUFFER 

16.7 

1 

— 

— 







2-WIDE 

2 • 2-IN-AND-OR 





M212 

1-IN-NAND ilow power 

8.6 

1 

1.9 

1 

C041 

34.6 

1 

_ 

— 












IMTERNAI Rl nrif 





C042 

3-WIDE 

3 • 2 • 2-IN-AND-OR 

63.7 

3 

- 

- 

Block 

Name 

Function 

6301 

Typical 

Power (mW) 

Cell 

Count 

6310/6320 
Typical Cell 

Power (mW) Count 

C043 

4-WIDE 

3-3-3-3-IN- 

AND-OR 

81.0 

3 

- 

- 

JWl 

2-IN-WIRED-AND 

-59 

0 

-1.8 

0 

C044 

2-WIDE 

3 • 3-IN-AND-OR 

46.4 

2 

_ 


JWI3 

3-IN-WIRED-AND 

-13.2 

0 

- 2 !i 










2-WIDE 

1 • 1-IN-AND-OR 





JWI4 

4-IN-WIRED-AND 

-17.7 

0 

-5.6 

0 

C045 

34.6 

1 

11.0 

1 


CLAMP-VOLTAGE- 

GENERATOR 











VOOl 

35.8 

1 

9.8 

1 

C046 

2-WIDE 

1 • 1-IN-AND-OR 

34.6 

1 

11.0 1 

C027 

1-IN 2-OUTPUT 
AND/NAND 

29.2 

1 

9 1 

1 

C047 

2-WIDE 

1 • 2-IN-AND-OR 

34,6 

1 

11.0 1 

C028 

2-IN 2-OUTPUT 
AND/NAND 

29.2 

1 

9.1 

1 

C048 

3-WIDE 

1 • 2 • 3-IN-AND-OR 

45.9 

2 

■ 14.7 

2 

C029 

3-IN 2-OUTPUT 
AND/NAND 

29.2 

1 

9.1 

1 

C049 

4-WIDE 

1 • 2 • 3 • 4-IN- 

57,2 

3 

18.4 

3 

C030 

4-IN 2-OUTPUT 






AND-OR 






AND/NAND 

29.2 

1 

9.1 

1 

COSO 

5-WIDE 

68.6 

3 



C031 

5-IN 2-OUTPUT 
AND/NAND 

29.2 

1 

9.1 

1 

1 • 2 • 3 • 4 • 4-IN- 
AND-OR 



C004 

DUAL 

1-IN-AND/NAND 

34.6 

1 

11.0 

1 

C051 

2-WIDE 

2 • 2-IN-AND-OR 

28.6 

1 

g 2 

1 

COOS 

E102 

DUAL 

2-IN-AND/NAND 

34.6 

1 

11.0 

1 

C052 

2-WIDE 

2 • 2-IN-AND-OR 

46.4 

2 

14.6 

2 

C032 

1-IN 3-OUTPUT AND 

1 -OUTPUT 

29.2 

1 

9 1 

1 

C053 

2*-WIDE 

3 • 3-iN-AND-OR 

46.4 

2 

24 2 

2 


NAND BUFFER 





C054 

2-WIDE 

46.4 

2 

24.2 

2 

C033 

1-IN 1-OUTPUT AND 

29.2 


9,1 

1 

4 • 4-IN-AND-OR 

3-OUTPUT NAND 
BUFFER 


C055 

3-WIDE 

2 • 2 • 2-IN-AND-OR 

63.7 

3 

33.3 

3 

C034 

2-IN 3-OUTPUT AND 

1 -OUTPUT 

NAND BUFFER 

29.2 

1 

9.1 

1 

C056 

3-WIDE 

3 • 3 • 3-lN-AND-OR 

45.9 

2 

24.2 

2 







4-WIDE 

2 • 2 • 2 • 2-IN- 
AND-OR 





C035 

2- IN 1 -OUTPUT AND 

3- OUTPUT NAND 
BUFFER 

29.2 

1 

9.1 

1 

C057 

51.3 

2 

27.1 

2 







4-WIDE 

2 • 2 • 2 • 2-IN- 
AND-OR 





C036 

3-IN 3-OUTPUT AND 

1 -OUTPUT NAND 
BUFFER 

29.2 

1 

9.1 

1 

C058 

394 

2 

13.0 

2 






C059 

1 • 1-IN-EOR 

34.6 

1 

^VL0_ ^ 


3-IN 1-OUTPUT AND 
3-OUTPUT NAND 





C037 

29.2 

1 

9.1 

1 

C060 

1 • 1-IN-ENOR 

34.6 

1 

11.0 

1 


BUFFER 





C061 

2 • 1-IN-AND-EOR 

22.7 

1 

- 

- 







C062 

2 • 1-IN-AND-EOR 

22.7 

1 

- 

- 







C063 

2 • 1-IN-AND-EOR 

34.6 

2 

i 110 1 
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C064 

1 • 1 • 1-IN-EOR 

79.9 

3 

25.7 

3 

C065 

1 • 1 • 1-IN-ENOR 

79.9 

3 

25.7 

3 

C066 

2 • 1-iN-AND-EOR 

34.6 

2 

11.0 

1 

C067 

1 • 2 • 2 • 2 • 2-IN- 
EXOR 

— 

— 

13.1 

3 

C116 

1 • 2 • 2-lN- 
AND-DFF 

105.0 

5 

27.8 

5 

C117 

2 • 3 • 3 • 2-IN- 
AND-DFF 

110.4 

5 

— 

— 

C118 

1 • 2 • 2-IN- 
AND-DFF 

96.7 

4 

— ■ 

— 

C119 

2 • 3 • 3 • 2-IN-AND- OFF 107.5 

5 

— 

- 

Cl 37 
E131 

MASTER-SLAVE-DFF 

34.6 

3 

11.0 

3 


OUTPUT BUFFER 


Block 

Name 

Function 

6301 

Typical 

Power (mW) 

Cell 

Count 

6310/6320 
Typical Cell 

Power (mW) Count 

G017 

1-IN-AND 

31.5 

1 

31.5 

1 

GAOO 

1-IN-NAND 

31.5 

1 

31.5 

1 

GA01 

2-IN-AND 

36.0 

1 

36.0 

1 

GA02 

2-IN-NAND 

36.0 

1 

36.0 

1 

GA03 

3-IN-AND 

40.5 

1 

- 

- 

GA04 

3-fN-NAND 

40.5 

1 

— 

■- 

GA05 

4-IN-AND 

45.0 

1 

- - 

GA06. 

4-IN-NAND - 

45.0 

1 

■ - — 

GA07 

1-IN-AND/NAND 

31.5 

2 

31.5 

2 

GAOS 

2-IN-AND/NAND 

36.0 

2 

36.0 

2 

G006 

3-IN-AND/NAND 

40.5 

2 


— 


CO 

O 

'c 

o 


o 

© 

UJ 



Block 

Name 

Function 

6301 

Typical 

Power (mW) 

Cell 

Count 

6310/6320 
Typical Cell 

Power (mW) Count 

B230 

OUTPUT LEVEL 
TRANSRATOR 

18.2 

— 

18.2 - 
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jaPB6101/MPB6102/MPB6103 
BIPOLAR GATE ARRAYS 


Description 

The /iPB6101/61 02/61 03 are high-speed, low-power TTL 
compatible gate arrays using an advanced NEC bipolar 
technology. They consist of an uncommitted configurable 
logic array and TTL compatible input/output (I/O) buffers. 

NEC’s comprehensive CAD support system and master 
slice system significantly reduce the time and expense 
normally associated with semi-custom devices. 

Normal turnaround time, after logic validation, is only 8~10 
weeks. Advanced CAD tools, such as: logic simulation, 
automatic placement and routing, delay simulation, and 
test program generation are used to insure accurate error- 
free designs of all NEC gate arrays. 


CO 

o 

c 

o 

V. 

0 

^ The Series consists of three (3) devices: 

O 

LU 

Z 


Part 

Number 

Gates 

Output 

Buffers 

Input 

Buffers 

/iPB6101 

256 

32 

38 

/XPB6102 

598 

52 

64 

mPB6103 

918 

69 

69 


Features 

O Choice of three (3) Array Sizes 
D High Speed 2.5nS/gate 
O Low Power 1 .4 mW/gate 

D Comprehensive CAD for Rapid, Error-Free Designs 
U Remote CAD Access on the GE Mark III Time Share 
Network Using Customer Terminal for Logic 
Simulation 

O Four Output Buffer Types Available (Totem Pole, 
Open Collector, Three-State, Bidirectional) 

Lj Package Options Dual-in-Line packages, Flat- 
Packages, Pin-Grid Arrays 
D 8-1 0 Week Delivery After Logic Simulation 

Packaging 

The package type (dual-in-line, flat package, or pin-gride 
array) is generally determined by the customer, while the 
number of pins is a function (sum) of the utilized I/O and 
power pins. The AtPB610X Series can be packaged in a 16- 
pin DIP (/xPB6101) (minimum) through 72-pin (/uPB6103) 
(maximum) PGA 


Package Pin Counts 


Part 

Package Pins 

Number 

Minimum 

Maximum 

mPB6101 

16 

40 

mPB102 

20 

72 

mPB6103 

20 

72 


ABSOLUTE MAXIMUM RATINGS 


ITEM 

1 

SYMBOL 

RATING 

UNIT 

PovMr Supply Voltage 

Vcc 

+7.0 

V 

Input Voltage 

V| 

—0.5 to +7.0 

V 

Output Voltage 

Vo 

“-0,5 to +5.5 

V 


RECOMMENDED OPERATING CONDITION 


ITEM 

SYMBOL 

CONDITION 

UNIT 

Power Supply 

Vcc 

5± 10% 

V 

Operating Temperature 

Top 

0to85 

'C 

"H" Level Output Current 

'oh 

100 MAX. 

#iA 

"L” Level Output Current 

'OL 

12 MAX. 

mA 
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mPB6101 /mPB6102/mPB6103 


ELECTRICAL CHARACTERISTICS 

D.C. CHARACTERISTICS {T^=25"C) 


ITEM 

symbol 

TEST CONDITIONS 

MIN. 

TYP. 

MAX. 

UNIT 

Low Level Input Voltage 

V,L 




0.8 

V 

High Level Input Voltage 

V|H 


2.0 



V 

Input Clamp Voltage 

V|C 

VcC= 4.5 V. ln_=-18mA 

-1.5 



V 

Low Level Output Voltage 

VOL 

Vcc= 4.5 V. loL=''2mA 


0.3 

0.5 

V 

High Level Output Voltage 

VOH 

Vcc^-5 V, IqH"^ 

Note 1 

2.5 

3.0 


V 

Short Circuit Output Current 

'os 

Vcc= 5.5 V. Vo=0 V 

-100 


-25 

mA 

Low Level Input Current 

'IL 

Vcc=5-5 V. V|= 0.4 V 

-200 



ma 

High Level Input Current 

«IH 

VcC=5.5 V, V 1=2.7 V 



20 

mA 

High Level Output Current 

'OH 

Vcc=5 V, Vo=5.5 V 



100 

mA 

Off State Output Current 

'oz 

Vcc= 4.5 V. Vo=0.4 V/2.4 V 
(3 State Output) 

-20 


20 

mA 

Off State Output Current 

'oz 

(Bidirectional) 

-200 


40 

ma 


Note 1 : Does not apply to Open-Collector Outputs 


A.C. CHARACTERISTICS (Ta= 25‘'C) 


ITEM 

SYMBOL 

TEST CONDITIONS 

MIN. 

TYP. 

MAX. 

UNIT 

Delay Time/Gate 

tPHL 

F/0=1 1=2 mm 

1.0 

1.8 

2.7 

ns 


tPLH 


1.4 

2.5 

3.7 

ns 

Delay Time/Input Buffer 

tPHL 

F/0=1 1=2 mm 

1.0 

1.8 

2.7 

ns 


tPLH 


1.3 

2.3 

3.5 

ns 

Delay Time/Output Buffer 

tPHL 

Cl=15pF 

2.8 

4.7 

7.1 

ns 


tPLH 

Cl=15pF 

3.2 

5.4 

8.1 

ns 


W 

O 

C 

O 

k. 

■»-> 

O 

0) 

LLt 


O 

LLT 


OUTPUT LOAD CONDITION 

Vcc 



i) for ordinary output 


I 


Vcc 

2 kO 



ii) for Three state output 

EXAMPLE OF POWER DISSIPATION 


ITEM 

SYMBOL 

POWER DISSIPATION 

UNIT 

Internal Gate 

F010 

1-4 

mW 

Input Buffer 

M001 

1.9 

mW 

Output Buffer (Totem-Pole) 

B001 

2.4 

mW 

Output Buffer (Open Collector) 

B002 

2.4 

mW 

Output Buffer (Three State) 

BOOS 

2.5 

mW 

Output Buffer (Bidirectional) 

B004 

4.4 

mW 

Output Buffer (Bidirectional D.C.) 

B007 

4.4 

mW 
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NEC Electronics 


Chip Architecture 

The arrays are divided into three basic areas. The I/O 
buffers are placed uniformly on the periphery of each 
device so that there are an equal number on each die edge. 
At each signal pad location, the pin function can be one of 
several possible I/O function configurations. 

The area between the cells and the bonding pads contains 
ail of the peripheral circuitry which convert from I/O levels 
to the internal logic, and a voltage generating for the inter- 
nal power supply. 

The center of the die contains rows of continuous gates 
separated by horizontal routing channels. The density of 
the array is a factor of the total cell count (row x line). Each 
cell is made up of two transistors and four resistors. 


mPB6101 


Wire Bond Area 


Peripheral Circuftry 




256 Cells 
16X16 
Internal Logic 
Circuitry 


mPB6102 



iuPB6103 
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Fig. 1 Function block library list 


BLOCK NAME 

FUNCTION 

CELL NO. 

Pd (mW) 

F004 

INVERTER 

1 

1.4 

FOOO 

2-INPUT NAND 

1 

1.4 

F010 

3-INPUT NAND 

1 

1.4 

C020 

6-INPUT NAND 

2 

1.4 

C030 

9-INPUT NAND 

3 

1.4 

Foil 

3-INPUT AND 

2 

2.3 

C021 

6-INPUT AND 

2 

2.3 

C51A 

2-WIDE 3-INPUT AND OR INVERTER 

2 

2.8 

C054 

4-WIDE 3-INPUT AND OR INVERTER 

4 

5.6 

F086 

EXCLUSIVE OR 

6 

8.4 

F074 

D-F/F 

6 

8.4 

C109 

J-K F/F 

7 

9.8 

C075 

D-LATCH 

4 

5.6 

CC10 

3-STATE CONTROL 

1 

1.4 

M001 

INPUT RIIFPFP 


1.9 

B001 

OUTPUT BUFFER (TOTEM-POLE) 


2.4 

B002 

OUTPUT BUFFER (OPEN COLLECTOR) 

- 

2.4 

B003 

OUTPUT BUFFER (3-STATE) 

- 

2.5 

B004 

OUTPUT BUFFER (BIDIRECTIONAL) 


4.4 

B007 

OUTPUT BUFFER (BIDIRECTIONA) 

(OPEN COLLECTOR) 

- 

4.4 

VOOO 

0 LEVEL GENERATOR 

1 

1.4 

JWI 

WIRED AND 

- 

- 

COOS 

DELAY GATE 

4 

3.7 

CS10 

OUTPUT LEVEL SHIFT 

L__ 

2.5 


DEVELOPMENT PROCEDURE 

Chart 1 illustrates the development step of both customer and NEC. The following two types of interfaces are available for 
customers. 

1) CAD interface (Interface A) most common method. 

In this method the customer will begin at the logic design stage and proceed through to the logic simulation stage. NEC 
will then carry on from automatic placement and routing through sample delivery to final shipment of product. 

The major benefit of this method is that the customer can perform the logic simulation on their own premises by using 
the NEC CAD facilities through the GE MARK HI time share system, thus reducing the time needed for design. 

Document 

(1 ) contact and non-disclosure agreement 

(2) circuit drawing based on NEC's functional block 

(3) interconnection data file (LOGINC) 

(4) test data pattern file (LOGPAT) 

(5) Pin-assignment (if required) 

(6) Critical path assignment (if required) 

2) Circuit drawing interface (interface B) 


(1) logic drawing Here the customer will prepare the logic drawing according to the block library 

shown in Fig. 1 and the design manual. 

(a typical example is shown in Fig. 2) 

(2) test pattern sheet The test pattern sheet also needs to be prepared 

(a typical example is shown in Fig. 3) 


The remaining stages from logic simulation to shipment are performed by NEC. Design rule check and logic simulation 
results are reported to the customers. 

NEC will furnish evaluation samples within 10 weeks of logic validation. 
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Flow Chart of Development and Interface 
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mPD65000 series 
ADVANCE SILICON CMOS 
CMOS GATE ARRAYS 


Description 

The iuRD 65000 Series is a family of low power, high-speed 
gate arrays manufactured using advanced Silicon gate 
CMOS technology. The series consists of from 427 to 
1 1 ,250 gate devices that are available in a variety of pack- 
age types. 

The semi-custom approach of using Gate Arrays offers a 
unique and effective method of manufacturing I.C.’s with 
greatly reduced cost and development time. NEC makes 
this possible by stocking wafers which are completely fab- 
ricated except for the final step of interconnection of com- 
ponents to make up the required circuit configuration. 

This enables a designer the freedom of interconnecting 
the uncommitted components to achieve his unique circuit 
configuration. 

The semi-custom approach is intended for customers 
seeking cost effective alternatives. By using Gate Arrays, 
customers can reduce component count and board size so 
that they can be more competitive in the markets which 
they serve. NEC’s Gate Array program allows a customized 
I.C. to be developed with a short turn around time and at a 
small fraction of the cost of a full custom development 
program. 

An advanced Computer-Aided Design (CAD) system is 
provided by NEC to achieve high quality, low cost and fast 
semi-custom I.C. development. Two kinds of interface are 
available for the customer. Interface “A” requires the cus- 
tomer to do the logic simulation either at one of the NEC’s 
design centers or at his own facility through a terminal 
linked to G.E. Mark III time-sharing system. Interface “B” 
only requires the customer to provide the logic diagram 
and timing chart and NEC will do the rest. 

So, contact us now and let NEC’s Gate Array help you to 
succeed in your business. 


Features 3-micron 2-micron 

O High Speed 3ns/gate 2ns/gate 

O Low Power 30juW/gate 20/xW/gate 

D Comprehensive CAD for rapid, error-free designs 
O Remote CAD access on the GE Mark III time share 
network using customer terminal for logic 
simulation. 

Q Four output buffer types availabte (normal, open 
drain, three state, bidirectional), 
n Quick turnaround time (10-12 weeks) 

D Fully supported by advanced CAD 
D 20K gate automatic placement and routing 
capability 

D Logic simulation 
D Test program generation 
n Delay simulation 


(0 

o 

c 

o 

© 

LU 

o 

LU 

Z 


Part Numbar 

Numbar 

Configuration Input 

Output 


of Gataa 

Buffars 

Buffara 


3-Micron Geometry 


J1PD65002 

858 

66X13 

50 

50 

HPD65003 

427 

61 X 7 

38 

36 

/iPD65010 

1368 

76X18 

64 

64 

nPD65020 

2112 

96X22 

80 

80 

2-Micron Geometry 

mPD65040 

4104 

152X27 

120 

116 

mPD65060 

6528 

192X34 

148 

138 

mPD6510Q 

11.250 

250 X 45 

196 

176 


Notes: 

1 . A gate consists ot 2 P-ch and 2 N-ch transistors. 


ABSOLUTE MAXIMUM RATINGS 


(Ta= 25°C) 


ITEM 

SYMBOL 

RATING 

UNIT 

Power Supply Voltage 

VdD 

-0.5-7 

V 

Input Voltage 

Vi 

-0.5 - 
Vdd + 0.5 

V 

Output Current 

lo 

10 

mA 

Operating Temperature 

Topt 

-40 - +85 

“C 

Storage Temperature 

Tstg 

-65 - +150 

°C 
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Chip Structure 

The LSI chip consists of two areas; an internal cell area 
and a peripheral area. 

Input/Output Buffer 

All I/O buffers can be configured as input, schmit trigger, 
input, normal output, open drain output, three state output 
or bidirectional. 

All I/O buffers are fully CMOS/TTL compatible. 

All assigned outputs are capable of driving 8 LS-TTL 
loads. Additional driving capability can be obtained by 
connecting output buffers in parallel. 

Internal Cell 

One cell has 2 p-channel transistors and 2 n-channel tran- 
sistors, which are arranged in an array surrounded by rout- 
ing channels 

One cell can be used as 2 input NAND gate so the number 
of cells is equal to the number of gates. 

Function Block 

LSI logic function can be realized using the internal cell 
area. SSI/MSI logic functions are configured in units of 
CO circuit assemblage called “block” or “macro” which can be 
.2 placed in any location of the internal cell area. NEC has 

^ over 140 kinds of macro’s. This enables flexible LSI design 
^ and reduces design TAT. 

0 Package Availability 

LU Plastic and ceramic DIP packages range from 40 pins to 64 
Q pins, flat packages from 64 pins to 1 00 pins, and Pin Gride 
Lu Arrays (PGA) packages from 72 pins to 208 pins. 

^ A customer can select a specific package type according 
to design and I/O pin requirement. 


RECOMMENDED OPERATING CONDITION 

(Ta = 25‘’C) 


ITEM 

SYMBOL 

TEST 

CONDITION 

MIN TYP MAX UNIT 

Power Supply 
Voltage 

Vdd 

CMOS 

Level 

4.5 5 

5.5 

V 

Input 

Voltage 

Vi 


0 

Vdd 

V 

Low Level 

ViL 

CMOS 


0.3 


Input Voltage 

Level 


Vdd 


High Level 

ViH 

CMOS 

0.7 

Vdd 

V/ 

Input Voltage 

Level 

VoD 


Low Level 
Input Voltage 

VlL 

TTL Level* 

0 

0.8 

V 

High Level 
Input Voltage 

ViH 

TTL Level* 

2.0 

Vdd 

V 

Input Rise, 

Fall Time 

Trt 


0 

10 

nS 


ELECTRICAL CHARACTERISTICS 

(Vdd = 5 V ± 10%. Ta = -40 ~ +85° C) 


ITEM 

SYMBOL CONDITION 

MIN TYP MAX 

UNIT 

Static Current 

II 

Vi = Vdd 
ORGND 

0.1 200 

mA 

Dynamic 

Current 

Idd 

1 mHz/cell 

4 

M A 

Input Current 

II 

Vi = Vdd 

OR GND 

10'® 10 

mA 

Low Level 





Output 

Current 

lOL 

VoL = 0.4 V 

3.2 6 

mA 

High Level 


VoH = 



Output 

Current 

lOH 

Vdd -0.4 V 

1 2 

mA 

Low Level 
Output 

Voltage 

VOL 

lo = 0 

0.1 

V 

High Level 
Output 

VOH 

io = 0 

Vdd 

V 

Voltage 



-0.1 



AC CHARACTERISTICS 

(Vdd = 5 V ±10%. Ta = -40 -85° C) 


ITEM 

SYMBOL CONDITION 

MIN TYP MAX 

UNIT 

Max 

Operating 

Frequency 

Fmax 


20 50 

MHz 

Delay Time* 

Tpd 

GATE 

2 

ns 


Tpd 

1/0 Buffer 

12** 

ns 

Output Rise 
Time 

Tr 

Cl = 15 pF 

10 

ns 

Output Fall 
Time 

Tf 

Cl = 15 pF 

7 

ns 


'With fan out of 3 and 3 mm wiring. 
“With 15pF 


*Ta = 0 ~ 70° C, Vdd = 5 V ±5% 
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mPD65000 series 
ADVANCE SILICON CMOS 
CMOS GATE ARRAYS 


Description 

The juRD 65000 Series is a family of low power, high-speed 
gate arrays manufactured using advanced Silicon gate 
CMOS technology. The series consists of from 427 to 
1 1 ,250 gate devices that are available in a variety of pack- 
age types. 

The semi-custom approach of using Gate Arrays offers a 
unique and effective method of manufacturing I.C.’s with 
greatly reduced cost and development time. NEC makes 
this possible by stocking wafers which are completely fab- 
ricated except for the final step of interconnection of com- 
ponents to make up the required circuit configuration. 

This enables a designer the freedom of interconnecting 
the uncommitted components to achieve his unique circuit 
configuration. 

The semi-custom approach is intended for customers 
seeking cost effective alternatives. By using Gate Arrays, 
customers can reduce component count and board size so 
that they can be more competitive in the markets which 
they serve. NEC's Gate Array program aiiows a customized 
I.C. to be developed with a short turn around time and at a 
small fraction of the cost of a full custom development 
program. 

An advanced Computer-Aided Design (CAD) system is 
provided by NEC to achieve high quality, low cost and fast 
semi-custom I.C. development. Two kinds of interface are 
available for the customer. Interface “A” requires the cus- 
tomer to do the logic simulation either at one of the NEC’s 
design centers or at his own facility through a terminal 
linked to G.E. Mark III time-sharing system. Interface “B” 
only requires the customer to provide the logic diagram 
and timing chart and NEC will do the rest. 

So, contact us now and let NEC’s Gate Array help you to 
succeed in your business. 


PartNumbM’ Numbar Configuration Input Output 
of Gatos Buffors Buffors 


3-Micron Geometry 

mPD65002 

858 

66X13 

50 

50 

fiPD65003 

427 

61 X 7 

38 

' 36 

/iPD65010 

1368 

76X18 

64 

64 

/iPD65020 

2112 

96X22 

80 

80 


2-Micron Geometry 


mP065040 

4104 

152X27 

120 

116 

mPD65060 

6528 

192X34 

148 

138 

^PD65100 

11,250 

250 X 45 

196 

176 


Notes: 

1. A gate consists of 2 P-ch and 2 N-ch transistors. 


Features 3=micron 2-inicron 

O High Speed 3ns/gate 2ns/gate 

□ Low Power 30MW/gate 20MW/gate 

□ Comprehensive CAD for rapid, error-free designs 
n Remote CAD access on the GE Mark III time share 

network using customer terminal for logic 
simulation. 

0 Four output buffer types availabte (normal, open 
drain, three state, bidirectional), 
n Quick turnaround time (10-12 weeks) 

D Fully supported by advanced CAD 
n 20K gate automatic placement and routing 
capability 

n Logic simulation 
n Test program generation 
D Delay simulation 
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ABSOLUTE MAXIMUM RATINGS 


(Ta = 25°C) 


ITEM 

SYMBOL 

RATING 

UNIT 

Power Supply Voltage 

Vdd 

-0.5 ~ 7 

V 

Input Voltage 

Vi 

-0.5 ~ 
Vdd + 0.5 

V 

Output Current 

lo 

10 

mA 

Operating Temperature 

Topt 

-40 - +85 

°c 

Storage Temperature 

Tstg 

-65 -+150 

“C 
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Chip Structure 

The LSI chip consists of two areas; an internal cell area 
and a peripheral area. 

Input/Output Buffer 

All I/O buffers can be configured as input, schmit trigger, 
input, normal output, open drain output, three state output 
or bidirectional. 

All I/O buffers are fully CMOS/TTL compatible. 

All assigned outputs are capable of driving 8 LS-TTL 
loads. Additional driving capability can be obtained by 
connecting output buffers in parallel. 

Internal Cell 

One cell has 2 p-channel transistors and 2 n-channel tran- 
sistors, which are arranged in an array surrounded by rout- 
ing channels 

One cell can be used as 2 input NAND gate so the number 
of cells is equal to the number of gates. 

Function Block 

LSI logic function can be realized using the internal cell 
area. SSI/MSI logic functions are configured in units of 
<0 circuit assemblage called “block" or “macro” which can be 
placed in any location of the internal cell area. NEC has 
0 over 140 kinds of macro’s. This enables flexible LSI design 
^ and reduces design TAT. 

0 Package Availability 

111 Plastic and ceramic DIP packages range from 40 pins to 64 
Q pins, flat packages from 64 pins to 100 pins, and Pin Gride 
Lu Arrays (PGA) packages from 72 pins to 208 pins. 

^ A customer can select a specific package type according 
to design and I/O pin requirement. 


RECOMMENDED OPERATING CONDITION 

(Ta = 25"C) 


ITEM 

SYMBOL 

TEST 

CONDITION 

MIN TYP MAX UNIT 

Power Supply 
Voltage 

VoD 

CMOS 

Level 

4.5 5 

5.5 

V 

Input 

Voltage 

Vi 


0 

Vdd 

V 

Low Level 

Input Voltage 

ViL 

CMOS 

Level 

0 

0.3 

Vdd 

V 

High Level 
Input Voltage 

ViH 

CMOS 

Level 

0.7 

Vdd 

Vdd 

V 

Low Level 
Input Voltage 

ViL 

TTL Level* 

0 

0.8 

V 

High Level 
Input Voltage 

ViH 

TTL Level* 

2.0 

Vdd 

V 

Input Rise, 

Fall Time 

Trt 


0 

10 

mS 

—I 

> 

II 

o 

( 

-■j 

o 

o 

II 

o 

Q 

> 

d 

: 5 V ±5% 





ELECTRICAL CHARACTERISTICS 


(Vdd = 

5 V ± 10%. Ta = -40 

~+85“C) 


ITEM 

SYMBOL CONDITION 

MIN TYP MAX 

UNIT 

Static Current 

IL 

Vi = Vdd 
ORGND 

0.1 200 

mA 

Dynamic 

Current 

Idd 

1 mHz/cell 

4 

M A 

Input Current 

II 

Vi = Vdd 

OR GND 

10’® 10 

mA 

Low Level 

Output 

Current 

lOL 

VoL = 0.4 V 

3.2 6 

mA 

High Level 

Output 

Current 

lOH 

VoH = 

Vdd -0.4 V 

1 2 

mA 

Low Level 

Output 

Voltage 

VOL 

lo = 0 

0.1 

V 

High Level 

Output 

Voltage 

VOH 

lo = 0 

Vdd 

-0.1 

V 


AC CHARACTERISTICS 

(Vdd = 5 V ±10%. Ta = -40 ~85®C) 


ITEM 

SYMBOL CONDITION 

MIN TYP MAX 

UNIT 

Max 

Operating 

Frequency 

Fmax 


20 50 

MHz 

Delay Time* 

Tpd 

GATE 

2 

ns 


Tpd 

1/0 Buffer 

12** 

ns 

Output Rise 
Time 

Tr 

Cl = 15 pF 

10 

ns 

Output Fall 
Time 

Tf 

Cl = 15 pF 

7 

ns 


•With fan out of 3 and 3 mm wiring. 
“WithlSpF 
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Chart 1. Flowchart of Development and Interface 
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SEC mPD65000 series 

NECBectronics 


Figure 1. mD65002, mPDSSOIO, /uPD 65020 Block List 



0 ) 

O 

"c 

O 

k- 

+-> 

o 

LU 


O 

LU 


INTERFACE BLOCK 


Block 

Type 

Function 


FI01 

Input Buffer 
(CMOS Level) 


FI02 

Input Buffer 
(TTL Level) 


Foot 

Output Buffer 
(Normal) 


EXTl 

Output Buffer 
(Nch Open 

Drain) 


EXT2 

Output Buffer 
(Pch Open 

Drain) 


B003 

I/O Buffer 
(3 state 

CMOS Level) 



B004 I/O Buffer 


(3 state 
TTL Level) 

FUNCTION BLOCK 

Block Function 


Type Cells 


IN- 

VERTER 

F101 

1-Input 
(F.O. = 5) 

1 


FI 02 

1 -Input 
(F.O, = 10) 

1 


F103 

1-Input 
(F 0. = 15) 

2 


F104 

1 -Input 
(F 0. = 20) 

2 

BUFFER Fill 

1 -Input 
(F.O. = 5) 

1 


F112 

1 -Input 
(FO = 10) 

2 


F113 

l-Input 
(F.O - 15) 

2 


F1M 

1 -Input 
(F.O = 20) 

a 

NOR 

F202 

2-Input 

NOR Gate 

1 


F203 

3-Input 

NOR Gate 

2 


F204 

4-Input 

NOR Gate 

2 

OR 

.F212 

2-Input 

OR Gate 

2 


F213 

3-lnpul 

OR Gate 

2 


F214 

4-Input 

OR Gate 

3 

NAND 

F302 

2- Input 

NAND Gate 

1 


F303 

3-Input 

NAND Gate 

2 


F304 

4-input 

NANO Gate 

2 


F305 

5-lnpuf 

NANO Gate 

3 


F306 

6-lnput 

NAND Gate 

3 

AND 

F312 

2-Input 

AND Gate 

2 


F313 

3-Input 

AND Gale 

2 


F314 

4-Input 

AND Gate 

3 

AND- 

NOR 

F421 

2 * 1 Input 
AND-NOR Gate 

2 


F422 

2+2 Input 
AND-NOR Gale 

2 


F423 

3 + 1 Input 
AND-NOR Gate 

2 


F424 

2 AND. 

2-NOR 

2 

OR- 

NAND 

F431 

2 + 1 

OR-NAND Gate 

2 


F432 

2 + 2 

OR-NAND Gate 

2 


FUNCTION BLOCK 



Block 

Type 

Function 

Calls 


F433 

3 +- 1 

OR-NAND Gate 

2 


F434 

2 OR, 

2 NAND 

2 

DRIVER 

F501 

Clock Driver 

1 


F502 

Clock Driver 
(Dual) 

2 


F503 

Clock Driver 
(Parallel) 

3 


F504 

Dock Driver 
(Pala-Dual) 

4 


F505 

OSC Control 

2 


F53r 

3-State 

Buffer (EN) 

3 


F532‘ 

3-Sfate 

Buffer (EN) 

3 

EX-OR 

F511 

2-Input 

Exclusive 

OR Gate 

3 

EX-NOR 

F512 

2-Input 

Exclusive 

NOR Gate 

3 

LATCH 

F601 

D- Latch 

3 


F602 

D- Latch 
with Reset 

4 


F603 

D-Latch 

with Reset 

4 


F604- 

D-Latch C 

3 


F605- 

D-Latch C 
with Reset 

4 

FLIP- 

FLOP 

F611 

D-Type 

5 


F612 

D-Type 
with Reset 

7 


F613 

b-Type 
with Set 

7 


F614 

D-Type with 
Set-Reset 

7 


F615’ 

D-Type 
with Reset 

7 


F616' 

D-Type 

with Set 

7 


F617- 

D-Type with 

Set-Reset 

7 


F63r 

D-Type C 

5 


F635- 

D-Type C 

with Reset 

7 


F636- 

D-Type C 

with Set 

7 


F637- 

D-Type C 

with Set-Reset 

7 


F64r 

D-Type 
(Buffered Out) 

6 


F642- 

D-Type 
(Buffered Out) 
with Reset . 

6 


D-Type 

F643' (Buffered Out) 8 
with Set 


D-Type 

F644' (Buffered Out) 8 
with Set-Reset 


D-Type 

F645' (Buffered Out) 8 
with Reset 


D-Type 

F646* (Buffered Out) 8 
with Set ' 


D-Type 

F647' (Buffered Out) 8 
with Set-Reset 


0-Type 

F66r (Buffered Out) 8 
with C 

(•Under Designing) 


FUNC1 

III 

x:k 

Function 

Calls 


F665* 

D-Type 
(Buffered Out) 

with Reset 

8 


F666- 

D-Type 
(Buffered Out) 

8 



with Set 



F667' 

D-Type 
(Buffered Out) 

8 



with Set-Reset 



F691 

Serial /Parallel 
Shift Registre 

5 


F712 

Toggle 
with Reset 

7 


F713 

Toggle 
with Set 

7 


F714 

Toggle 

with Set-Reset 

7 


F715" 

Toggle 

with Reset 

7 


F716" 

Toggle 
with Set 

7 


F717’ 

Toggle 

with Set-Reset 

7 

FLIP- 

FLOP 

F735- 

Toggle (T) 

with Reset 

7 


F736‘ 

Toggle (T) 

with Set 

7 


F737’ 

Toggle (T) 

with Set-Reset 

7 


F742* 

Toggle 

(Buffered Out) 
with Reset 

8 


F743* 

Toggle 

(Buffered Out) 
with Set 

8 


F744* 

Toggle 

(Buffered Out) 
with Set-Reset 

8 


F745' 

Toggle 

(Buffered Out) 

8 



with Reset 



F746' 

Toggle 

(Buffered Out) 

8 



with Set 



F747‘ 

Toggle 

(Buffered Out) 

8 



with Set-Reset 



F766- 

Toggle 

(Buffered Out) 
(T) with Set 

8 


F767- 

Toggle 

(Buffered Out) 
(T) w/Set-Reset 

8 


F77r 

J-K F/F 

9 


F772- 

J-K F/F 
with Reset 

11 


F773- 

J-K F/F 
with Set 

11 


F774' 

J-K F/F 
with Set-Reset 

11 


F775’ 

J-K F/F 

with Reset 

11 


F776‘ 

J-K F/F 

with Set 

11 


F777- 

J-K F/F 

with Set-Reset 

11 


F78r 

J-K F/F C 

9 


F785- 

J-K F/F C 

with Reset 

11 


F786‘ 

J-K F/F C 

with Set 

11 


F787- 

J-K F/F C 

with Set-Reset 

11 


(* Under Designing) 
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ADVANCE INFORMATION 


SCD4000 600 

General Description 

The Plessey SCD4000 is part of a family of semi-custom gate 
arrays using emitter coupled logic (ECL) circuits fabricated on a 
high performance bipolar process to give very fast switching 
speeds. ECL technology offers the fastest possible gate arrays. 
SCD4000 achieves basic gate delays of 400ps and D-type flip- 
flop clock rates of 400MHz typical. The array can be used as an 
economical replacement for several ECL 1 0K and 100K 
standard SSI and MSI parts even at low volumes. The design 
procedure consists of customising two metallisation layers 
which are then applied to pre-processed slices held in stock to 
manufacture quickly a new circuit or follow-on order from the 
customer. 

Features 

• Approx. 600 logic gate complexity. 

• Compound (OR-AND-OR) gate delays typically 500ps. 

• Basic gate delays typically 400ps. 

• Series gated (or stacked) ECL logic uses reduced internal 
voltage swings (oOOrnV). 

• ECL 1 0K compatibility, 

• Fully automated design procedure. 

• Extensive library of standard cells. 

• Two layer metallisation allows up to 1 00 per cent utilisation. 

• 56 input/output pins, 1 0 power connection pins. 

• Maximum power dissipation typically 3.5 watts (100 per 
cent utilisation). 


Gate ECL Array 


Figure 7 SCD4000 Chip Photograph 



(chip size i70x 170 mil) 


Figure 2 SCD4000 Cell Components 
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Array Organisation 

The array is configured into 8x8 cells each of which contains 
2 0 transistors and 1 8 resistors as shown in figure 2 . Each pair of 
cells shares a common voltage bias which provides all the 
reference levels required for internal ECL circuits and also for 
interfacing ECL 1 0K logic levels. Three of the reference levels are 
used for series gating. This enables complex functions to be 
implemented with a single cell . 

The cell components have no predefined interconnect pattern. 
Consequently logic functions can be implemented using any 
required component configuration. Furthermore, additional 
logic is available by using the wired-AND and wired-OR functions. 
The result of using these powerful techniques is a 64 cell array 
which provides a conservative 600 logic gate complexity. (In 
fact, were the array to be implemented with high efficiency 
functions such as parity gates, a gate count of 960 would be 
achieved even before using the wired function). 

The array has 64 edge pads of which 1 0 are reserved for power 
connections. The remaining 54 edge pads are freely available for 
either input or output functions as each pad site contains high 
current output transistors and input interface components. 

Power Dissipation 

Clearly power dissipation is dependent both upon the complexity 
and implementation of a given design. A completely full array will 
havea powerdissipationofabout3.5 watts. Theuseof seriesgated 
logic greatly reduces the power necessary to perform a logical 
function as complex functions (e.g. 4 to 1 multiplexer) can be 
implemented on a single current source. 

Cell Library Coding 

Thecontentsofthecell library are showninTable 1 . Each cell may 
contain more than one logic element and each element may have 
a number of options. For each cell there is a functional description 
showing logic levels, truth table and other circuit elements such 
as level shifters. A particular code is required to define the function 
of a specific element used within a cell. The format is as follows. 

GE WW X Y Z 


Where 


GE 

is the library cell. 

WW 

defines the cell. 

X 

selects gate or circuit element. 

Y 

defines variant option. 

Z 

input reference level. 


SCD4000 Design Procedure 

SCD4000 is supported by a fully automated software package 
including CLASSIC (an event driven logic simulator) and SCARP 
(an autoroute program) together with comprehensive electrical and 
rule violation checks. The flow diagram in figure 3 indicates the 
typical design procedure. 

The design route outlined here will enable customers to success- 
fully produce an ECL gate array in typically 10-16 weeks. The 
customer does not need to acquire specialised integrated circuit 
knowledge to be able to design devices. A number of customer/ 
Plessey interfaces are possible during the course of a given design, 
ranging from simple logic specification at one extreme to magnetic 
tape (containing all the information necessary to drive the 
maskmaking pattern generator) at the other. 


Figure 3 Typical Design Flow Chart 


From Cusiomer 



To Customer 


Table 1 GECeU Library 


Cel/ Name 

Logic Function 

Input/Output 
Buffer Compatible 
Input OutDut 

GEAA 

3 input buffer gate + 2 input OR 

Yes 

Yes 

GEAB 

Triple 2 input OR/NOR 

Yes 

Yes 

GEAC 

Dual 5 input OR/NOR 

Yes 

Yes 

GEAN 

Hex 1 input buffer (true and inverse) 

Yes 

Yes 

GEAR 

Quad 1 input buffer (true and inverse) 

Yes 

Yes 

GEAT 

Triple 3 input OR/NOR 

Yes 

Yes 

GEBC 

Dual comparator 

No 

No 

GECA 

Dual 2 input OR/3 input OR-AND 

Yes 

No 

GECB 

Dual 2 input OR/2 input OR-AND 

No 

Yes 

GECC 

4 input OR/3 input/3 input OR-AND 

Yes 

No 

GEDF 

2 to 4 decoder with force high 

Yes 

No 

GEEB 

Dual Equivalence/Not Equivalence 

No 

Yes 

GEFA 

Full Adder 

No 

No 

GEMA 

4 to 1 multiplexer inverter 

No 

No 

GEMB 

Dual multiplexer (true and inverse) 

No 

Yes 

GEMF 

Dual multiplexer with force high or low 

No 

No 

GEPA 

4 input parity 

No 

No 

GESA 

Dual D-latch + inverter 

No 

No 

GESB 

Oial D-latch (true and inverse) 

No 

No 

GETF 

3 to 1 multiplexer with force high or low 

No 

No 

GETV 

2 to 1 multiplexer master-slave latch 

No 

No 


For further information please contact: The /. C. Marketing Manager 

This publication is issued to provide outline information only and (unless specifically agreed to the contrary by the Company, in writing) is not to form part of any order or contract or be regarded 
as a representation relating to the products or service concerned. We reserve the right to alter without notice the specification, design, price or conditions of supply of any product or service. 
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ADVANCE INFORMATION 

Design release fourth quarter, 1 983 
Production release second quarter, 1 984 


2.5MICRON 
CMOS GATE ARRAYS 

This range of CMOS Gate Arrays adds an increased maximum size and speed capability to Plesseys 
exisiting Five and Four micron geometry products. They use the same well proven proprietary Plessey CAD 
system ensuring trouble free designs. 




CLA5100 

CLA5200 

CLA5300 

CLA5400 

CLA5500 

CLA5600 

CLA5700 

CLA5800 

CLA5900 


Technology 

Silicon 

Gate 

Silicon 

Gate 

Silicon 

Gate 

Silicon 

Gate 

Silicon 

Gate 

Silicon 

Gate 

Silicon 

Gate 

Silicon 

Gate 

Silicon 

Gate 


Process Geometry (Mm) 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 


User-defined metal 











interconnection levels 

2 

2 

2 

2 

2 

2 

2 

2 

2 


Bonding Pads 

■■ 










Uncommitted 


48 

64 

80 

96 

112 

128 

144 

160 


Power 


8 

8 

8 

16 

16 

16 

16 

10 


-Total 

■9 

56 

72 

88 

112 

128 

144 

160 

176 


No. of equivalent 











2 input NAND gates 

640 

1232 

■ 

2016 

3060 

4404 

5984 

7104 

8856 

10,440 


Typical gate 











utilization % 

87 

87 

87 

87 

87 

87 

87 

87 

87 


Gate delay (typ) 











(nS) Inverter F.0.1 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 


3 I/P NAND F.0.3 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 


System clock (MHz) 

25 

25 

25 

25 

25 

25 

25 

25 

25 


Toggle Freq. 

50 

50 

50 

50 

50 

50 

50 

50 

50 


Power consumption 











per gate (average) 

ImW/MHz 

ImW/MHz 

ImW/MHz 

ImW/MHz 

ImW/MHz 

ImW/MHz 

ImW/MHz 

ImW/MHz 

ImW/MH 


Power supply range (V) 

3 to 7 

3 to 7 

3 to 7 

3 to 7 

3 to 7 

3 to 7 

3 to 7 

3 to 7 

3 to 7 


Ambient operating 

-55 

-55 

-55 

-55 

-55 

-55 

-55 

-55 

-55 


Temperature (°C) 

to +125 

to +125 

to +125 

to +125 

to +125 

to +125 

to +125 

to +125 

to +125 


I/O Compatibility A=CMOS 











B=TTL, C=LSTTL 

ABC 

ABC 

ABC 

ABC 

ABC 

ABC 

ABC 

ABC 

ABC 


Die size (mils) 

111x111 

138x138 

166x166 

194x194 

235x235 

269x268 

291x291 

319x324 

346x346 


Automatic Placement 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 


Automatic Routing 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 


Masks needed for 











customization 

3 

3 

3 

3 

3 

3 

3 

3 

3 



AVAILABILITY 

Plessey is now accepting designs for prototyping with full production capacity available second quarter 
1984. 
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A Division of Plessey Trading Corporation 
3 Whatney. Irvine. California 92714 
Telephone (714) 951-5212 TWX 910-595-1930 
Telex: 701464 ANSBCK PLESSEY 


Semi- Custom Design 


Plessey offers high density cell- based and Gate ticular problem depends upon a number of fao- 

Array Semi-Custom devices fabricated on the tors such as circuit size, development time and 

best Bipolar, CMOS and NMOS technologies cost, and unit production cost amongst others, 
currently available. A full custom design and Plessey will be pleased to assist in the seleo 

custom processing facility is also available. tion of an optimal solution on receipt of com- 

The selection of the best approach for a par- plete information. 
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CMOS LSI Gate Arrays 


This series of CMOS Gate Arrays offer a 
quick and convenient method of produc- 
ing low cost and high density cus- 
tomized integrated circuits. 

This family of devices features very 
low power consumption using the latest 
silicon gate CMOS technology. 


Two customizing layers of metallization 
give maximum design flexibility, speed 
and efficient use of chip area. 

A sophisticated CAD system facilitates 
design and makes fully functional parts 
first time a certainty. 



CLA1000 

CLA1200 

CLA1500 

CLA2100 

CLA2300 

CLA2500 

CLA3700 

TECHNOLOGY 

SILICON 

SILICON 

SILICON 

SILICON 

SILICON 

SILICON 

SILICON 


GATE 

GATE 

GATE 

GATE 

GATE 

GATE 

GATE 

PROCESS GEOMETRY 








i/xmi 

5 

5 

5 

5 

5 

5 

4 

User-defined Metal 



1® 





Interconnection Levels 

1® 

1® 

2 

2 

2 

2 

Bonding Pads - Uncommitted 

38 

50 

62 

40 

52 

64 

80 

- Power 

2 

2 

2 

4 

4 

4 

4 

-Total 

40 

52 

64 

44 

56 

66 

34 

No. of Equivalent 








2-input NAND gates 

560 

960 

1440 

840 

1440 

2400 

4200 

Typical Gate 








Utilization 

70 

70 

70 

87 

87 

87 

87 

Gate Delays - Typical 

6 

6 

6 

4 

4 

4 

3 

(nsi Maximum 

9 

9 

9 

6 

6 

6 

5. 

Toggle Frequency 








iMHz! 

20 

20 

20 

30 

30 

30 

50 

Power Dissipation 








@ gate 

12mW/MHz 

12mW/MHz 

12)uW/MHz 

10/uW/MHz 

10/uW/MHz 

IOmW/MHz 

8juW/MHz 

Typical Array Power 








Dissipation imWi 

30.6 

52.4 

78.6 

47.5 

81 .5 

135.7 

190.0 

Power Supply Range (Vi 

3 to 7 

3 to 7 

3 to 7 

3 to 7 

3 to 7 

3 to 7 

3 to 7 

Ambient Operating 








Temperature i°Ci 

-55 to 125 

-55 to 125 

-55 to 125 

-55 to 125 

-55 to 125 

-55 to 125 

-55 to 125 

I/O Compatibility 








A=CMOS,B=TTL,C=LSTTL 

A.B.C 

A.B.C 

A.B.C 

A.B.C 

A.B.C 

A.B.C 

A.B.C 

Die Size i milsi 

191 X 131 

211 X 177 

223 X 233 

196 X 132 

243 X 156 

243 X 230 

233 X 244 

Density igates/mm2 

60 

60 

60 

100 

100 

100 

120 

Automatic Placement 

NO 

NO 

NO 

YES® 

YES® 

YES® 

YES® 

Automatic Routing 

NO 

NO 

NO 

YES 

YES 

YES 

YES 

Masks Needed for 








Customization 

1 



1 

1 

3 

3 

3 

3 


Fiessey performs layout 
Auto-placement to be implemented 3Q83 
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ADVANCE INFORMATION 

Design Release fourth 1 /4 83 
Production Release 2nd 1/4 84 



3 Whatney, Irvine. California 92714 
Telephone (714) 951-5212 TWX 910-595-1930 
Telex; 701464 ANSBCK PLESSEY 


CMOS MICROCELL 
MV2000 Series 

2.5 MICRON DOUBLE LAYER METAL 


Introduction 
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Microcell is a powerful blend of more conventional standard cell, distributed gates, and generated 
logic approaches to LSI circuit design, it uses Plessey’s well established CMOS process and ver- 
satile double layer metal interconnect. Very high circuit speeds are possible with the 2 1/2 micron 
geometry used. 

This approach allows circuit costs to approach those of full custom ICs without the time and cost 
penalties normally associated wtih full custom. 

Design Process 

The design process is arranged to allow the fullest possible checking to ensure first time success. 
The Microcell approach itself reduces the amount of checking to be done as all standard cells are pro- 
ven and, hence, only the interconnections require checking in the simulation. Design is done using 
the same comprehensive and versatile CAD system developed over many years for Plessey’s existing 
range of microcell and gate array products. 


Specification 25°C 


Gate delay (typ) (output falling) 


2 input NAND FO 1 

0.8 nS 

2 input NAND FO 3 

1.2nS 

Maximum system clock 

26MHz 

Maximum toggle frequency 

60MHz 

Power consumption/gate (average) 

1 W/MHz 

Power supply 

3 to7v(6V preferred) 

Operating temperature 

-66to+126°C 

I/O Compatibility 

CMOS, TTL, LSTTL 

Store Temperature 

-66 to +160°C 


Packaging 

Standard packages are as follows: 

24, 28, 40, 48 pin Dll 68, 84 pin LCC, 68, 84, 108, 132 PGA 

Supply of devices in other packages is subject to negotiation. Below 24 pins standard DIL packages 
are standard. 
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Cell Library 


CTINV1 

Small Inverter 

CTINV4 

Large Inverter 

CTNAND2 

Two Input Nand Gate 

TNAND3 

Three input Nand Gate 

CTNAND4 

Four Input Nand Gate 

CTNOR2 

Two Input Nor Gate 

CTNOR3 

Three Input Nor Gate 

CTNOR4 

Four Input Nor Gate 

CTAOl 

And Or Inverter Cell 

CTOAI 

Or And Inverter Cell 

CT2ANOR 

Two Input And Nor Gate 

CT20NAND 

Two Input Or Nand Gate 

CT4ANOR 

Four Input And Nor Gate 

CT40NAND 

Four Input Or Nand Gate 

CT42ANOR 

Four and Two Input And Nor Cells 

CT420NAN 

4+2 Input Or Nand Gate 

CTEXOR 

Two Input Exclusive Or 

CTEXNOR 

Two Input Exclusive Nor 

GTHADD 

Half Adder 

CTFADD 

Full Adder 

CTCK1 

Small Clock Generator 

CTCK2 

Medium Clock Generator 

CTCK3 

Large Clock Generator 

CTDL 

Latch 

CTDLRS 

Latch with Set and Reset 

CTMSD 

Master-slave D-type 

CTMSDRS 

Master-slave D-type with Set and Reset 

CTSR 

Shift Register Cell 

CTSRRS 

Shift Register Cell with Set and Reset 

CTTRA 

Line Driver 

CT2TRA 

Two into One Multiplexer 

CTPAD 

Pad cell used for supply connection eta 

CTIP 

Input Pad 

CTIPBN 

Normal TTL Input Buffer 

CTIPBL 

Large TTL Input Buffer 

CTPRO 

I/P Protection Cell 

CTRH+ 

High Value pull up +V 

CTRH- 

High Value pull down -V 

CTRL+ 

Low Value pull up +V 

CTRL- 

Low Value pull down -V 

CTSCHMIT 

Schmitt Trigger 

CTOPD 

Output Pad 

CTOPL 

Large Output Driver 

CTOPQ 

Quad Output Driver 

CTOPTRD 

Output Pad with separate P and N devices 

CTOPTRL 

Large Tristate Driver 

CTOPTRQ 

Quad Tristate Output Driver 

CTTRID 

Tristate Driver 

CTFILL1 

Filler cell for spacing Inverter and similar height cells 

CTFILL2 

Filler cell for spacing CTEXOR and similar height cells 

CTFILL3 

Filler cell for spacing CTFADD and similar height cells 

CTCKF 

Clock Filler Cell 

CTCKDS 

Clock Filler Cell 

CTCKFIL1 

Clock Filler Cell 

CTCKFIL2 

Clock Filler Cell 

CTSRFIL 

Filler Cell for CTSR and CTSRRS 
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Other cells including PLA, ROM, RAM and a Microprocessor will be introduced in due course. 

Qualification 

Parts are normally supplied to Plessey’s stringent commercial release standards. Screening to 
MIL883B and equivalent standards is available on request at additional cost. 
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Elimin ate Gate 
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With Raytheon’s 
Full Service 
Approach to 
Advanced Bipolar 
ISL Configurable 
Gate Array 
Problem Solving. 


Your reason for considering semicustom 
gate arrays is tor the time and cost 
effective superior product solutions they 
provide. Raytheon achieves those goals 
for you, recognizing and avoiding the 
many potentially risk inducing pitfalls 
that could affect your objectives. 
Employing service intensive customer 
applications support and proven auto- 
mated design techniques, Raytheon 
strives for error-free gate array 
implementation the first time. 


Experience 

Raytheon was among the very first to 
design and manufacture gate arrays. 
Our long standing dedication to hard-to- 
do, high-performance, high-reliability 
design and production requirements 
carries over to all aspects of our gate 
array programs. 

We began with a 60-gate device in 1974, 
followed by a 300-gate device in 1978 
and a bipolar ISL 1620-gate density 
array in 1981. Over 70 circuit designs 
have been successfully developed, and 
are now in volume production. We now 
have five members of our ISL CGA 
family, ranging from 800 to 2400-gates. 


Personalized Development Support 

Raytheon’s cost effective approach to 
semicustom circuit implementation 
makes it fast and easy to develop your 
prototypes. Working parts can be in 
your system within 8 weeks. 

Raytheon can start with your logic 
diagram and truth tables or divide the 
design tasks with you to optimize cost, 
minimize the turnaround time, and 
ensure design control. 


Regardless of the design entry point 
that you choose, the Raytheon design 
engineering team will work closely with 
your designers to help assure optimum 
product performance, cost-effective 
partitioning, accurate logic translation, 
and required testability. 

A comprehensive design source manual 
and an intensive 3-day tutorial are 
available to those customers who will 
be performaing the circuit design 
portions of development. 
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Array Anxiety 


Design Automation 

Raytheon’s CAD facility offers a com- 
prehensive assortment of analysis and 
design software, in a common data base 
environment, to quickly produce error- 
free prototype devices: 

■ Schematic Capture 

■ Logic Simulation 

■ Fault Grading 

■ Auto-Placement and Routing 
(Auto-Layout) 

■ Performance Verification 



Performance Characteristics 


Raytheon ISL CGAs are all designed for 
radiation tolerance and to operate over 
the -55° C to +125° C temperature range. 
Full MIL-STD-883, Class B or S pro- 
cessing, program management, and 
other custom or special requirments 
can be satisfied. 


Bipoiar ISL Technology 

Raytheon’s highly manufacturable 3 
micron bipolar ISL process produces 
high density, superior performance, and 
efficient power consumption on all 
configurable gate arrays. 

Interdensity compatibility exists between 
all arrays. Topological uniformity per- 
mits universal macrofunction and I/O 
designs. 

All Raytheon CGA’s are fully TTL com- 
patible. You can choose the desired 
function from a list of 35 I/O config- 
urations and situate it at any signal pad 
location. 


Package Options 

Everything will be done to put your 
array in the package you need. Choose 
from ceramic DIPs, leadless chip car- 
riers, flatpaks, pin grid arrays, or name 
the custom package you require. 


Dedicated Service 


Raytheon’s high level of applications 
support begins before an order is 
received. Call us today. Let’s examine 
your needs, and explore a thoroughly 
analyzed and properly executed con- 
figurable gate array development. 
Raytheon means service and dedication. 



Part Numbers 

CGA8L48 

CGAI2L60 

CGAmSS 

C0A2O178 

CGA24L84 

Number of Array ISL Gates 

836 

1196 

1620 

1984 

2376 

Number of I/Os 

48 

60 

68 

76 

84 

Standard Speed (nS) 

2.3 

2.3 

2.3 

2.3 

2.3 

Enhanced Speed (nS)* 

1.8 

1.8 

1.8 

1.8 

1.8 

Power /Gate (/xW) ^ 

350 

350 

350 

350 

350 

Operating Power Supply 
(Vcc/Vbb) 

5/1.8 

5/1.8 

5/1.8 

5/1.8 

5/1.8 


*A Raytheon proprietary feature that is available on all ISL gates. 


The following MSI functions are a partial listing of those available in our 
Macrofunction Library for convenient implementation of customer circuit design. 


Function 

5400/7400 

Series Ho.* 

D-Type Flip-Flop with Clear and Preset 

74 

Two Input Exclusive-OR Gate 

86 

J-K Type Flip-Flop 

109 

3-to-8 Line Decoder 

138 

8-to-3 Line Priority Encoder 

148 

1-of-8 Data Selectors /Multiplexers with Strobed Outputs 

151 

4-to-1 Data Selector/Multiplexer 

153 

4-to-16 Line Decoder/Demultiplexer 

154 

Sychronous Decade Counter 

162A 

4-Bit Bidirectional Universal Shift Register 

194 

S-R Latch 

279 

9-Bit Odd/Even Parity Generator/Checker 

280 

4-Bit Binary Full Adder with Fast Carry 

283 

8-Bit Universal Shift/Storage Register 

299 

Octal Transparent Latches 

373 

Octal D-Type Edge-Triggered Flip-Flops 

374 

4-Bit ALU 

381 


'The tSL logic format functions are pin polarity and function equivalents of the corresponding 5400/7400 LS Series functions. 
Raytheon reserves the right to change the circuitry and other data at any time without notice. 

Raytheon Company. Semiconductor Oivision 
L R AYTH EON 1 350 EIHs street Mountain View. CA 94043 
(415)966-7716 
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Custom and Semicustom LSI 

RCA Semicustom LSI Capabilities 

Automated GAs 

Features 

• Easy to Design and Change 

• Fast Turnaround • CMOS Performance 

• Wafer Stockpiling • CAD Compatible 

• Library of Logic Macros 

As gate counts and design complexities increase, 
manual layout of GAs becomes costly and time 
consuming. Therefore, RCA has developed automated 
placement and routing techniques. 

The Automated GA System requires only one unique 
metal mask level. Artwork for this level is generated 
automatically from RCA’s extensive library of logic 
cells. 

The metal mask describes the required logic functions 
on the array and then defines a unique interconnect 
pattern. Artwork for the mask is generated automati- 
cally from RCA’s extensive library of logic macros 
(predefined logic structures or cells). 

Automated GA software has proved to be very effective, 
providing 100% connectivity and gate utilization up to 
98% for complex random logic applications. 

PaCMOS 

(Programmable Automated Cell CMOS) 
Standard Cells 

PaCMOS is an RCA computer-automated design ap- 
proach to LSI. It is based on a group of circuit building 
blocks, called standard cells, that can be automatically 
chosen, placed, and interconnected by a computer 
program. 

RCA has a large and expanding library of previously 
designed, verified, and life-tested standard cells — 
available in C\ (closed-geometry silicon-gate CMOS- 
bulk), bulk CMOS {5/j and 3//), and silicon-gate CMOS 
on sapphire substrate. 

As a design aid in selecting appropriate cells, a 
standard cell notebook is available. In it, all of the logic 
cells are fully characterized and documented in the 
form of data sheets. 

It provides the name and function of the cell, the circuit 
and logic configuration, the Boolean equation, the truth 
table, and the dynamic performance data. 

By using the standard cell notebook, the designer can 
match his particular circuit configuration with the 
available standard cells and generate an input net list. 

In addition to the standard cells, PaCMOS can also 
accommodate subchip options. Regular structures such 
as RAMs, ROMs, PLAs, PROMS, EPROMs, and register 
stacks, which have been remotely designed by conven- 
tional handcrafted techniques, can be automatically 
connected while the remainder of the host chip is 
computer generated. 

PaCMOS VERSUS GA 

A PaCMOS semicustom LSI offers attractive tradeoffs 
between development time, die size, and cost for many 
1C designs. Although its development time is slightly 
longer than a gate array, its die size is smaller. And in 
volume production PaCMOS can provide significant 
cost advances over GA designs. 



tOK 100 K 

QUANTITY PURCHASED 


92CS -99972 


Design Automated Tools 

MIMIC 

A powerful software simulation program, called MIMIC, 
allows designers of GAs, as well as other RCA 
semicustom and custom LSI devices, to model the 
logical operation of digital circuits before device 
fabrication. Through the program, designers can dis- 
cover logical flaws, race, hazard, or spike conditions, 
and timing and critical path uncertainties. 

CRITIC (Computer Recognition of lilegal Tech- 
nology in integrated Circuits) 

Another software tool available in the design of GAs, as 
well as other RCA semicustom and custom LSI devices, 
is the CRITIC program. CRITIC checks mask artwork 
by describing the mask as a series of polygons in terms 
of the vertices that define them. The program then 
automatically searches for and reports on minimum 
tolerance violations (width, spacing, and enclosure) 
and illegal topology relations (overlap, abut, cross, 
contain, and disjoint). 

AFTER 

The AFTER program (Automatic Functional Test En- 
coding Routine) aids the 1C designer in generating 
functional test patterns required for the testing of 
digital IC’s on Automatic Test Equipment (ATE). 
Input/output truth tables, representing these tests, can 
be created by the designer using the MIMIC logic 
simulation program by specifying the IC’s inputs to 
MIMIC; its outputs are calculated by MIMIC. ATEs 
currently supported are the Fairchild Sentry/Sentinel/ 
Series 20, the Teradyne J283, and the Datatron test 
systems. 

CONCERT 

(CONnectivity CERTification) is a layout analysis 
program which aids the verification of the logical and 
electrical correctness of the mask artwork produced by 
the APAR automatic layout programs. The layout 
generated by RCA’s APAR programs (MP2D and GA) 
consists of standard cell placements and wire 
interconnects. 


4824 


® IG MASTER 1984 








Solid 

State 


Custom and Semicustom LSI 


Features 

• Full Range of Cost-Effective Design Capabilities 
Gate Arrays — automatically placed and routed 
CMOS I (5f/) — CMOS II (3//) 

PaCMOS — standard cells 
Full Custom LSI 


• Fully Suported Design Automation 
MIMIC — logic simulation 
CRITIC — design rule vertification 
AFTER — test program generation 
CONCERT — connectivity check 

• Long Experience 

More than 15 years of custom/semicustom service to 
demanding customers. 


Comparison of Custom/Semicustom LSI Options* 

Semicustom Full Custom 



Gate Array 

PaCMOS Std. Cell 


Development Cost 

0.2 

0.3 

1 

Development Time 

0.17 

0.23 

1 

Risk (1st time success) 

1 

1.05 

2 

Final Die Size 

1. 5-2.0 

1.1 -1.4 

1 

Production Die Cost 

3-4 

1. 5-2.0 

1 

Efficiency of Chip Utilization 

0.8 

1 

1 


*AII comparisons normalized to a full custom basis assuming a 1000 gate complexity function. 

RCA OvSsgn Automaticn Systom 




LOGIC 



LOGIC 


SIMULATION 

DESIGN 


MIMIC 


AUTOMATIC 
PLACE a 
ROUTE 


GATE 

ARRAY 


PaCMOS 

STANDARD 

CELL 



DESIGN 

VERIFICATION 

CRITIC 

CONCERT 



MASK 


FAB 


PROTOTYPES 




AUTOTEST 

PROGRAM 

GENERATION 

AFTER 


92CM-352S6 


RCA presently offers a variety of Gate Arrays classified 
according to: 


RCA presently offers a variety of PaCMOS cell libraries 
as follows: 


Gate complexity: 250 to 6000 gates 

RCA offers 17 Automated Universal Arrays (AUAs). The 
interconnect mask patterns for AUAs are generated 
solely by user-accessible software via the techniques of 
design automation (DA). AUAs are classified according 
to: 

Process technology: 

CMOS I — 5/j silicon gate 

CMOS II — 3// silicon gate 

CMOS/SOS — 4/j silicon on sapphire 

CMOS II — Double level metal — 3;j silicon gate 


Gate complexity: User defined 

Process technology: 

CMOS silicon gate (C®L) 

CMOS silicon on sapphire (CMOS/SOS) 

CMOS I - 5// bulk CMOS 
CMOS II — 3/u bulk CMOS 

RCA will soon offer additional APAR cell libraries. They 
are classified by: 

Process technology: 

CMOS/SOS — 2/j 

CMOS II — Double level metal 


All of the above will be offered in plastic, ceramic, side- 
brazed ceramic, and leadless and leaded chip carrier 
packages. 


< 
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$P7000 SERIES CMOS GATE ARRAYS 


FEATURES 

• Utilizes SPI’s Selective Oxidation, Silicon-Gate 
CMOS Process. 

• High Speed 3.5nS Gate Delay 

• Low Cost 


• Operates Over 3 to 7 Volt Supply Range 

• Prototypes 8-10 Weeks 

• TTUCMOS Compatible Inputs 


SP7000 SERIES SPECIFICATIONS 


6 

c 


</) 

o 

Jq Note; Some device specifications can be altered to meet customer requirements. 

O SPI’s gate array in HCMOS will provide the key to reducing tx>ard space, lowering power requirements and improving cost 
O effectiveness. 

Q_ Whatever your gate array needs, SPI can tailor an interface program to match them. If you have a specific circuit you would like to 

implement in HCMOS, SPI will be glad to review your application and provide a detailed quotation on cost, delivery and technical 

parameters. 

^ CHLA CMOS LOGIC ARRAY FAMILY 
■■ FEATURES 

• Utilizes SPi’s Selective Oxidation Silicon Gate 

• CMOS Process 

• Low static power dissipation — 1.0 m W 

• High speed 

DESCRIPTION 

The CHLA is a logic array with uncommitted logic 
cells driving output structures that may be con- 
figured as normal output buffers, 3-state buffers, or 
as D type edge triggered latches. To design with 
these devices the designer needs only to supply the 


* = 3-State 
**= Latched 3-State 


Part 

Number 

Description 

Inputs Outputs 

I/O 

SP810H8 

10 

8 


SP812H6 

12 

6 


SP814H4 

14 

4 


SP818H2 

16 

2 


SP816C1 

16 

2 


SP810L8 

10 

8 


SP812L6 

12 

6 


SP814L4 

14 

4 


SP816L2 

16 

2 


SP816L8 

10 

8 

6* 

SP816R8 

8 

8 

8** 

SP816R6 

8 

6 

8** 

SP816R4 

8 

4 

8** 


• 3 to 6 volt power supply range 

• Full TTL interface compatibility 

• High noise immunity 

• Low cost semi-custom 

necessary logic equations. Depending on the logic 
equations up to 64 product terms may be im- 
plemented. Since all logic gates are CMOS the static 
power supply current is independent of the number 
of product terms and is less than 2.0mA. 


Part 

Number 

Number 

of Gates 

Number 

of Pads 

Number of 
Output Drivers 

Die 

Size 

Typical 

Output Current 
Iol@VoL“0-4V 

Typical 

Output Current 
iOL®VoH=4.2V 

SP7000 

48 

16 

14 

76x73 

6mA 

6mA 

SP7001 

80 

20 

16 

86x93 

10mA 

8mA 

SP7002 

147 

24 

16 

103 X 107 

12mA 

8mA , 

SP7003 

300 

40 

22 

118 X 104 

6mA 

1.5mA 

SP7004 

300 

40 

36 

127 X 158 

10mA 

8mA 

SP7005 

544 

56 

32 

132 X 150 

6mA 

1.5mA 

SP7010 

1000 

76 

40 

185 X 185 

6mA 

1.5mA 

SP7210 

1200 

84 

72 

186 X 251 

6mA 

4mA 


mCESSES INC. 
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r C-MOS HARD ARRAY LOGIC ^ 

SI-HAL SERIES 20 & 24 


DESCRIPTION 

The Si-HAL family provides a rapid economical way of 
customizing several SSI or MSI integrated circuits into one 
device. Si-HALs can be used to replace bipolar PALs and 
HALs or they can be developed from a unique logic sche- 
matic Unlike bipolar HALs, C-MOS Si-HALs are not limited 
to fixed logic functions. You have a totally uncommited 
logic format to work with in developing your semi -custom 
circuit. You may choose from a wide range of logic functions 
including, but not limited to, AND, NOR, OR, NAND gates 
and various flip flops. 

All of the Monolithic Memories HAL Series 20 & 24 can be 
pin for pin replaced with a Si-HAL Series 20 & 24. 

The C-MOS Si-HAL family features an advanced silicon- 
gate process which gives ail the advantages of C-MOS, and 
still is a direct replacement for many bipolar PALs and HALs. 

Si-Fab ii is a unique process, which goes beyond the per- 
formance characteristics of conventional silicon-gate 
C-MOS. It has the same low power characteristics, but in 
addition demonstrates improved speed. On-chip gate 
delays are comparable to silicon-gate (1-3ns), but the data 
entry speeds are improved 50-75%. This speed enhancement 
is made possible through our urtique Si-Fab 11 output 
drivers. Also, output drive is improved to handle up to 
20 LSTTL loads. 

HAL DEVELOPMENT 

The following procedures can be followed in developing 
a Si-HAL semi-custom circuit. 

1. Purchase a bipolar PAL and debug it to your circuit 
requirement. 

2. Send Si-Fab two of your PAL circuits with either 

a. copy of circuit logic equations 

or 

b. a schematic drawing (checked for revisions and 
accuracy) 

NOTE: If you are not interested in developing a circuit using 
a PAL first, a Si-HAL can be directly developed from your 
circuit schematic diagram. 

CallSI-Fabwfth any questions you nu^ have regarding 
SI-HALs or semi-custom circuit developmertt 


MAIN BENEFITS 

• Semi>custom solution to random logic 

• Direct C-MOS replacement of bipolar HALs 
and PALs 

• Easy, economical implementation from logic 
schematics 

• Si-Fab II C-MOS provides low power, high speeds, 
high output drive 

• Variety of packages available 


PART NO. DESCRIPTION 


Si-HAL 10H8 
Si-HAL 12H6 
Si-HAL 14H4 
Si-HAL 16H2 
Si-HAL 16C1 
Si-HAL 10L8 
Si-HAL 12L6 
Si-HAL 14L4 
Si-HAL 16L2 
Si-HAL 16L8 
Si-HAL 16R8 
Si-HAL 16R6 
Si-HAL 16R4 
Si-HAL 16X4 
ShHAL 16A4 


Octal lOinput And-Or Gate Array 
Hex 12input And-Or Gate Array 
Quad 14input And-Or Gate Array 
Dual 16input And-Or Gate Array 
16input And-Or/ And-Or-Invert Gate Array 
Octal lOinput And-Or-Invert Gate Array 
Hex 12input And-Or-Invert Gate Array 
Quad 14input And-Or-Invert Gate Array 
Dual 16input And-Or-Invert Gate Array 
Octal ISinput And-Or-Invert Gate Array 
Octal IGinput Registered And-Or Gate Array 
Hex 16input Registered And-Or Gate Array 
Quad ISinput Registered And-Or Gate Array 
Quad 16input Registered And-Or-Xor Gate Array 
Quad 16input Reg And-Carry-Or-Xor Gate 


PACKAGING 

Si-HALs can be shipped in chip or package form. A variety 
of packages are available. Request of quote for your package 
requirements. 

Series 20 has 20 lead maximum. 

Series 24 has 24 lead maximum. 


PRICING 

Prices will vary depending on circuit complexity, quan- 
tity, and package required. A one time development charge 
will be assessed on all orders, but this will be partially rebat^ 
on production orders according to quantity on ail orders 
exceeding 1000 pieces. 

Price List avafldble on request 



Si-Fab Corporation • 27 Janis Way • Scotts Valley, CA 95066 • (408)438-6800 
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ABBREVIATIONS 

OF 

COMPANY 

NAMES 


Action Ins 

Action Instruments 

AO 

Analog Devices 

ADT 

Advanced Digital Technology 

Advent 

Advent Products, Inc. 

Alphatron 

Alphatron 

AMA 

American Automation 

AMD 

Advanced Micro Devices 

AMI 

American Microsystems, Inc. 

Amperex 

Amperex Electronic Corp. 

Analogic 

Analogic 

Analog Sys 

Analog Systems 

APC 

Applied Micro Circuits 

Apex 

Apex Microtechnology 

APM 

Applied Microsystems Corp. 

AppI Sys 

Applied Systems Corp. 

APT 

Applied Microtechnology 

Aptek 

Aptek Microsystems 

Array Tech 

Array Technology 

AWI 

AWI Electronics 

Barvon 

Barvon Research 

Bedford 

Bedford Computer Systems Inc. 

Burr-Brown 

Burr-Brown 

CAE 

Computer Aided Engineering 

Gal Devices 

California Devices 

Cermetek 

Cermetek 

CGRS 

CGRS Microtech Inc. 

Cherry 

Cherry Semiconductor 

CIC 

Custom Integrated Circuits 

CirTech 

Circuit Technology 

Cite! 

Cite! 

Comlinear 

Comlinear Corporation 

CMA 

Custom MOS Arrays 

Comark 

Comark Corp. 

Comdial 

Comdial Semiconductor 

Comp Auto 

Computer Automation 

Compas 

Compas Microsystems 

Cont Logic 

Control Logic Inc. 

Control Sys 

Control Systems Microsystems Div. 

CreMicro 

Creative Micro Systems 

Cromemco 

Cromemco, Inc. 

Cubit 

Cubit Inc. 

Curtis 

Curtis Electro Devices, Inc. 

Cybernetic 

Cybernetic Micro Systems 

Cybersys 

Cybersystems 

Cybertek 

Cybertek Inc. 

Data General 

Data General 

Data I/O 

Data I/O 

Data Trans 

Data Translation 

Datel 

Datel 

Datricon 

Datricon Corporation 

DDC 

Data Devices Corporation 

DEC 

Digital Equipment Corporation 

Die-Tech 

Die-Tech 

Digelec 

Digelec Corp. 

Digitek 

Digitek, Inc. 

Dionics 

Dionics Inc. 

Dist Comp 

Distributed Computer Systems 

Divers Tech 

Diversified Technology 

E-HI 

E-H International. Inc. 

EDI 

Electronic Designs Inc. 

Elind 

Elind Elettronica Industriale 

EMM-SESCO 

EEM-SESCO 

Emulogic 

Emulogic Inc. 

ETI Micro 

ETI Micro 

Exar 

Exar Integrated Systems 

Exel 

Exel Microelectronics 

Fairchild 

Fairchild 

Ferraiiti 

Ferranti Electric 

Force 

Force Computers 

Fujitsu A 

Fujitsu America 

Fujitsu 

Fujitsu Microelectronics, Inc. 


Gl 

General Instrument 

GTE Micro 

GTE Microcircuits 

Harris 

Harris Semiconductor 

Heurikon 

Heurikon Corp. 

Hilevel 

Hilevel Technology, Inc. 

Hitachi 

Hitachi America, Ltd. 

Holt 

Holt Inc. 

HP 

Hewlett-Packard 

Hughes 

Hughes Aircraft, Solid State 
Products 

Hybrid Sys 

Hybrid Systems 

HyComp 

HyComp 

ICC 

International Cybernetics 

IDT 

Integrated Device Technology 

IMI 

International Microcircuits, Inc. 

IMP 

International 

Microelectronic Products 

IMS 

Industrial Microsystems Inc. 

Infosphero 

Infosphere 

Inmos 

Inmos 

IntCirEng 

Integrated Circuit Engineering 

IntCirSys 

Integrated Circuit Systems 

fntCompSys 

Integrated Computer Systems 

IntTech 

Integrated Technology Corp. 

Intech 

Intech Microcircuits Div. 

Intel 

Intel 

Interdesign 

Interdesign 

Intersil 

Intersil 

Intronics 

Intronics 

ITT 

ITT Semiconductors 

Kinetic Sys 

Kinetic Systems 

Kontron 

Kontron Electronics 

Lambda 

Lambda Semiconductor 

Linear Tech 

Linear Technology 

LSI Comp 

LSI Computer Systems 

LSI Logic 

LSI Logic Corporation 

Master Logic 

Master Logic Corporation 

Matrix 

Matrix Corp. 

Matrox 

Matrox Electronic Systems 

Maxim 

Maxim Integrated Products 

MCC 

Micro-Computer Control 

MCE 

MCE Electronics 

Micrel 

Micrel 

Micro Innov 

Micro Innovators 

Micropac 

Micropac Industries 

Micro Net 

Micro Networks 

Micro Pwr 

Micro Power Systems 

Micro Sci 

Micro Sciences Corp. 

Micro Tech 

Microcircuits Technology 

Micro-Link 

Micro-Link Corporation 

Micron 

Micron Technology 

MilerTron 

MilerTronics 

Miller 

Miller Technology 

Mitel 

Mitel Semiconductor 

Mitsubishi 

Mitsubishi Electronics 

MMI 

Monolithic Memories, Inc. 

Mostek 

Monolithic Systems Corp. 

Motorola 

Mostek 

MRC 

Motorola Semiconductor 

Murray 

MRC Systems 

Monosii 

Murray Consulting 

National 

National Semiconductor 

NCM 

NCM Corp. 

NCR 

NCR Corp., Microelectronics 
Division 

NEC 

NEC Electronics 

Nitron 

Nitron 


DAE 

Oliver Advanced Engineering 

Octagon 

Octagon Systems Corp. 

DEI 

Optical Electronics Inc. 

Ohio Sci 

Ohio Scientic 

OKI 

OKI Semiconductor 

Omnibyte 

Omnibyte Corp. 

Onset 

Onset Computer Corp. 

Panasonic 

Panasonic 

Pico Design 

Pico Design 

Polycore 

Polycore Electronics 

Plessey 

Plessey Semiconductors 

PMI 

Precision Monjiithics, Inc. 

PragDes 

Pragmatic Design Inc. 

Pro-Log 

Pro-Log Corp. 

Quay 

Quay Corp. 

Raytheon 

Raytheon Semiconductor 

RCA 

RCA Solid State Division 

RCI Data 

RCI Data 

RELMS 

Relational Memory Systems 

Reticon 

Reticon 

RIFA 

RIFA 

Rockwell 

Rockwell, Microelectronic Devices 

RTC 

Riehl Time Corporation 

Sanyo 

Sanyo 

SBE 

SBE, Inc. 

SEEQ 

SEEQ Technology, Inc. 

SPI 

Semi Processes Inc. 

Siemens 

Siemens 

Si-Fab 

Si-Fab 

Signetics 

Signetics 

SGS 

SGS Semiconductor 

Sharp 

Sharp 

Silicon G 

Silicon General 

Siliconix 

Siliconix 

Silicon Sys 

Silicon Systems Inc. 

Siltronics 

Siltronics 

SMC 

Standard Microsystems Corp. 

SMOS 

S MOS Systems 

Solarise 

Solarise Enterprises 

Solitron 

Solitron Devices 

Sprague 

Sprague Electric Company 

SSM 

Solid State Micro Technology 
for Music 

SSS 

Solid State Scientific 

Stag 

Stag Microsystems 

STC 

Storage Technology Corp. 

STD 

STD Microsystems 

Struc Des 

Structured Design Inc. 

Stynetic 

Stynetic Systems 

Sunrise 

Sunrise Electronics 

Sunshine 

Sunshine Semiconductor 

Supertax 

Supertex Inc. 

Symtek 

Symtek Corp. 

Synertek 

Synertek 

Sys Innov 

Systems Innovations 

Tau Zero 

Tau Zero Inc. 

Technitrol 

Technitrol 

Tektronix 

Tektronix 

Teledyne C 

Teledyne Crystalonics 

Teledyne P 

Teledyne Philbrick 

Teledyne S 

Teledyne Semiconductor 

Telefunken 

Telefunken 

Telmos 

Telmos 

Teltone 

Teltone Corporation 

Tl 

Texas Instruments 

Third Domain 

Third Domain 

Thomson-CSF 

Thomson-CSF Components Corp. 

Toshiba 

Toshiba America 

Trans-Data 

Trans-Data 

TRW 

TRW LSI Products 

Unitrode 

Unitrode 

Universal 

Universal Semiconductor, Inc. 

Varix 

Varix Corp. 

VLSI Design 

VLSI Design Associates 

VTI 

VLSI Technology, Inc. 

Votrax 

Votrax 

Weitek 

Weitek Corporation 

Western 

Western Digital 

Wintek 

Wintek Corp. 

Xicor 

Xicor, Inc. 

Xycom 

Xycom 

Zendex 

Zendex Corp. 

Zilog 

Zilog 

ZyMOS 

ZyMOS Corporation 

Zytrex 

Zytrex Corp. 
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SEMICUSTOM SERVICE 


THE COMPLETE SEMICUSTOM SOLUTION 

To meet your sembustom needs Signetics has developed 
a comprehensive semicustom service that offers one-stop 
shopping with state-of-the-art technology. This service gives 
you a choice of silicon systems ranging from CMOS to T^L 
and ECL, the widest range of semicustom products in the 
industry, with performance capable of meeting all your 
semicustom logic needs. All are supported with complete in- 
house capability for processing and fabrication, will full ser- 
vice CAD, which simplifies your design task and guarantees 
first-pass success for your semicustom program. 

STATE-OF-THE-ART CAD 

Signetics’ CAD system encompasses the complete 
semicustom design process, from schematic input through 
auto place and route, design rule checking and test genera- 
tion. This fully automated procedure speeds design and 
makes your job easy and guarantees that your semicustom 
chip is developed without error and on schedule. With 
Signetics’ CAD you are using the most up-to-date semicustom 
design system available. 

SCHEMATIC INPUT - FAST AND EASY 

to In designing a semicustom chip the first step is to enter your 
circuit into the computer. The most advanced method of cir- 
® cuit entry is Signetics schematic input system. This system 
O) only requires you to enter your schematic by use of a 

uS keyboard and mouse, which is fast and easy. The computer 

then automatically converts your schematic to a net list which 
is used for simulation and auto place and route. 

For circuit entry Signetics gives you a choice of two schematic 
input systems, one with software originally developed by 
Future Net and one by Mentor. The Future Net system 
operates on a low cost IBM Personal Computer which you 
can use in your own shop or in a Signetics’ sales office. The 
Mentor schematic input system operates on an Apollo com- 
puter which is available In one of Signetics’ design centers. 
With either input system you will find the schematic entry step 
fast and easy. 

COMPUTER SIMULATION - EASY AND SURE 

Once your schematic has been entered, the next and final 
step is to simulate the logic using our TEGAS 5 Program. 
To do this you enter your test vectors then submit the job 
from your IBM PC to Signetics’ computer via telephone link. 
If you are using one of our design centers the simulation can 
be performed on-site with the Apollo computer. Upon com- 
pletion of simulation the computer returns to you the resulting 
output vectors to allow you to check your design. Computer 
simulation ensures that your circuit is functioning properly 
before Signetics manufactures your semicustom chip. 


Signetics CAD. The effects of wire delay, if any, are compen- 
sated using our WIDGET program. Using your net list which 
was produced by the schematic input system, Signetics per- 
forms a comprehensive design rule check, then routes the 
chip automatically. Usin^ your test vectors Signetics 
automatically produces a test tape for final testing using our 
SENGEN program. The routed chip is then masked and pro- 
cessed using our advanced semiconductor methodology. 

In performing Signetics part of the task, a key step is auto 
place and route, and Signetics has placed a high emphasis 
on developing these programs. The MEDS program 
automatically routes at the gate level and is used for gate 
arrays and creation of macros. The CALMP program is used 
for more advanced structures, such as Signetics FLEXX™ 
Array. CALMP assembles macros and gates with automatical- 
ly variable routing space for optimal packing of the chip. 
These and other similar programs allow Signetics to offer 
comprehensive use of auto-routing in all our semicustom 
products. 

FULL IN-HOUSE CAPABILITY 

As a full capability semiconductor supplier and in semicustom 
since 1 975, Signetics has all the in-house support necessary 
for producing your semicustom chip. In addition to a full ser- 
vice CAD facility, Signetics has complete masking, wafer 
fabrication and processing, including military processing, for 
Source Control Drawing or MIL STD 883B parts production. 
This full capability ensures availability of parts and that your 
semicustom device wiii be processed according to your needs 
and on schedule. 

A FULL CHOICE OF SILICON 

With Signetics you can implement your semicustom require- 
ment with silicon that is advanced in technology and architec- 
ture. In technology you have a choice of three levels of CMOS 
and five kinds of bipolar arrays with gate speed ranging from 
8 nsec to 0.5 nsec and various output drive levels. In architec- 
ture these products are structured as gate arrays, masterslice, 
composite cell, and FLEXX™ arrays, with up to 5000 gates 
and 128 I/Os. These devices have been configured to encom- 
pass the complete range of semicustom applications to allow 
Signetics to meet your own specific needs. 

CMOS GATE ARRAYS 

Signetics CMOS gate arrays are oxide-isolated, silicon gate 
devices built on an epi substrate which virtually eliminates 
latch-up. Input/Output is compatible with CMOS or LSTTL 
logic. These are highly advanced CMOS gate arrays with a 
full selection of technology and architecture. 


WHAT SIGNETICS DOES — MORE CAD 

After completion of simulation your job is finished. Signetics M-Series CMOS Gate Arrays Single layer metal, 330 to 1 1 00 

takes over and completes the manufacture of your gates, up to 68 I/Os, with 8 nsec gate delay typical for a 2 

semicustom device, which involves the use of additional output gate with 5V Vqq. 
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H-Series CMOS Gate Arrays Single layer metal, 330 to 1 100 
gates, up to 68 I/Os, with 4 nsec gate delay typical for a 2 
output gate with 5V Vdd- 

SH-Series CMOS Gate Arrays Dual layer metal, 1 250 to 5000 
gates, up to 1 28 I/Os, with 2 nsec gate delay typical for a 
2 output gate with 5V Vqq. 

BIPOLAR SEMICUSTOM DEVICES 

Signetics bipolar semicustom devices are available with both 
junction isolation and oxide isolation, for T2L and ECL ap- 
plications. They are designed for high speed and high out- 
put drive. 

8AXXXX Series ISL Gate Arrays Dual layer metal junction 
isolated Integrated Schottky Logic for T2L applications, 1200 
to 2100 gates, up to 76 I/Os, with 4 nsec gate speed typical. 
Full military criteria. 


Composite Cell Logic Three standard cell dual-layer metal 
libraries ranging from 3.5 nsec to 5 nsec typical gate delay. 
Up to 1000 actual gates, I/Os limited by package. Up to 80 mA 
output drive for T2L applications. Full military criteria. 

8HXXXX Series ISL Gate Arrays Dual layer metal, oxide 
isolated Integrated Schottky Logic for T2L applications, 1600 
to 3200 gates, up to 120 I/Os, with 1.5 nsec gate speed 
typical. Full military criteria. 

FLEXX™ Array User-created or standard cells, dual-layer 
metal, variable routing space for optimal chip size, up to 2000 
gates, I/Os limited by package. Oxide-isolated Integrated 
Schottky Logic for T2L applications, 1.5 nsec gate delay 
typical. Full military criteria. 

ACE Masterslice Array Oxide isolated CML for ECL 10 K, 
ECL 100 K and T2L applications, 600 to 2200 gates, optional 
RAM on chip, up to 1 28 I/Os, 0.5 nsec gate delay, air cooled. 


«o 

o 



SEMICUSTOM 

DEVICE 


Signetics Computer Aided Design Facility used for design of 
semicustom devices. Provides remote access for schematic 
input and simulation. Signetics completes the design with 
design rule checking, automatic place and route, and 
automatic test tape generation before producing the 
semicustom device. 
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FEATURES 

• 1.5 nsec typical gate delay 

• Up to 2000 actual gates 

• I/Os limited by package 

• 250uW per gate 

• Up to 48 mA output drive 

• TTL Compatible 

• Full CAD support 

• Automatic schematic input 

• Circuit simulation 

• Automatic place and route 

• Automatic macro generation 

• Hard and soft macros 

• Variable die size 

• Plastic and ceramic chip carriers 

• Standard DIPs 


BENEFITS 

• Fast, easy design 

• Efficient use of silicon 

• Proprietary LSI device 

• High speed 

• Replaces up to 100 SSI/MSi parts 

• Reduces PCB area 

• Saves manufacturing costs 

• Reduces size, weight and power 

• Improves system reliability 


(0 
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PRODUCT DESCRIPTION 

The FLEXX™ array represents a major advance in 
semicustom technology which combines a new concept in 
architecture with the most advanced CAD available. With it 
you can create your proprietary semicustom LSI device quick- 
ly and easily, much like gate array or standard cell 
methodology, but with silicon utilization as efficient as stan- 
dard LSI products designed by traditional handpacking 
methods. As a result of its superior design and silicon utiliza- 
tion efficiency the FLEXX™ Array is being used by Signetics 
to develop standard LSI products. The FLEXX™ Array is 
now available to Signetics customers as a semicustom 
development tool. 

FLEXX™ Array Architecture 

As shown in the figure, the FLEXX™ Array is composed of 
macros, which are rectangular assemblies of gates, with ad- 
ditional random gates included as required. The macros are 
variable in length and width for optimum routing efficiency, 
and the routing channel width is variable to accommodate 
only those traces required to route the chip. No unused gates 
are included. As a result of this architecture, the FLEXX™ 
Array is much more efficient in silicon utilization than a gate 
array or standard cell array, which means that the end device 
will have a smaller die and therefore a lower cost. 

Multi-Level Software 

To assembly the FLEXX™ Array Signetics uses multi-level 
automatic place and route software. The first level auto- 
matically generates the macros; it establishes the macro width 
and interconnects the gates within the macro. The second 
level places and interconnects the macros as well as in- 
dividual gates; it varies the spacing between macros to ac- 
commodate the required interconnecting traces. This process 
is fully automatic and can be done quickly which speeds the 
development of your FLEXX™ Array. 


Fully Automatic Design 

To design a FLEXX™ Array the user enters the schematic 
and test vectors with a remote terminal then reviews the com- 
puter simulation of the circuit. In this procedure the user has 
the choice of using established (“hard”) macros from 
Signetics computer library, modifying these macros or 
creating new (“soft”) macros as required. Once the simula- 
tion is completed, Signetics takes over and routes the chip 
and procedures prototypes within ten weeks. 


Silicon Technology — Performance 

The FLEXX™ Array is a methodology for assembling a logic 
design on silicon; it is therefore largely independent of the 
particular silicon technology and can be used with CMOS and 
varieties of bipolar technology. 

The first technology used to implement the FLEXX™ Array 
is oxide isolated ISL or Integrated Schottky Logic. ISL pro- 
vides a superior speed power product with the speed of 
LSTTL at one-tenth the power. With oxide isolation, both the 
speed-power product and the gate delay of ISL are reduced 
by a factor of three, giving the FLEXX™ Array speed ap- 
proaching ECL and power efficiency that allows large scale 
integration in a plastic package without special cooling. 

With oxide-isolated ISL the gate used in the FLEXX™ Array 
has a typical delay time of 1.5 nsec. Output buffers are 
capable of driving up to 48 mA. The number of actual gates 
which can be placed on the FLEXX™ Array is limited to 
about 2000 by thermal constraints. The number of I/Os is 
limited only by package pin-out. Available packages currently 
include standard plastic and ceramic 01 Ps and a variety of 
chip carriers. 
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PRODUCT DESCRIPTION 

The 8A1200 Gate Array (Figure 1) is an uncommitted array of ISL 
gates (Figure 2), Schottky buffers (Figure 3) and LSTTL- 
compatible I/O cells (Figure 4). Thus, up to 1200 gates can be 
custom interconnected to provide the advantages of both Large 
Scale Integration (LSI) and proprietary design. The 8A1200 array 
is based on a technological subset of LSI called ISL (Integrated 
Schottky Logic). ISL combines the best features of low-power 
Schottky and I^L Bipolar technologies. 

Designing with the 8A1200 is easy and fast, requiring no more 
than conventional logic design, logic simulation, and custom 
coding of metal interconnections among preprocessed logic 
gates on the array — refer to Table 1 for a comparison of ISL and 
74LS logic functions. The design techniques and the implemen- 
tation processes are analogous to the design of a Printed Circuit 
Board. 

Logic functions are defined by the user and are implemented by 
interconnecting 1144 ISL NAND gates, using two layers of metal 
routing. Fifty-two Schottky buffers are provided to drive multi-load 
internal clock or enable signals. For external interface, up to 36 
LSTTL I/O buffers can be specified. As shown in Figure 4, each I/O 
can be configured to implement any one of 1 1 different functions: 
inputs, input/output, totem-pole, open collector, and three-state. 


FEATURES 

• Customer programmable LSI 

• 1144 ISL (NAND) gates 

• Two-layer metal interconnection 

• 52 Schottky buffers 

• 36 I/O buffers 

• LSTTL compatible 

• Standard PNP inputs 

• 8mA output current sink 

• - 55^C to + 125^0 ambient temperature 

• 4ns gate speed (typical) 

• Speed-power product— 0.7 picojoules 

• 22, 28, 40, or 44'pin package 




36 I/O BUFFERS 
BUFFERS & BONDING PADS 
OCCUPY DEVICE PERIMETER 


1144 ISL GATES 
26 ROWS X 22 COLUMNS (X2) 



pM-o] 


RESISTOR 

INPUT 

DIRECT 

INPUT 



Note: Any four of the five outputs 
can be used but not all five 
at the same time 


Figure 2. ISL Gate— Schematic Diagram 


GLOBAL GROUND 


Figure 1. Internal Configuration of 8A1200 ISL Gate Array 
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Figure 3. Schottky Buffer— Schematic Diagram 
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PRODUCT DESCRIPTION 


FEATURES 


The 8A1200 Gate Array (Figure 1) is an uncommitted array of ISL 
gates (Figure 2), Schottky buffers (Figure 3) and LSTTL- 
compatible I/O cells (Figure 4). Thus, up to 1200 gates can be 
custom interconnected to provide the advantages of both Large 
Scale Integration (LSI) and proprietary design. The 8A1200 array 
is based on a technological subset of LSI called ISL (Integrated 
Schottky Logic). ISL combines the best features of low-power 
Schottky and I^L Bipolar technologies. 

Designing with the 8A1200 is easy and fast, requiring no more 
than conventional logic design, logic simulation, and custom 
coding of metal interconnections among preprocessed logic 
gates on the array— refer to Table 1 for a comparison of ISL and 
74LS logic functions. The design techniques and the implemen- 
tation processes are analogous to the design of a Printed Circuit 
Board. 


• Customer programmable LSI 

• 1144 ISL (NAND) gates 

• Two-layer metal interconnection 

• 52 Schottky buffers 

• 36 I/O buffers 

• LSTTL compatible 

• Standard PNP inputs 

• 8mA output current sink 

• - SS^’C to + 125**C ambient temperature 

• 4ns gate speed (typical) 

• Speed-power product— 0.7 picojouies 

• 22, 28, 40, or 44-pin package 


Logic functions are defined by the user and are implemented by 
interconnecting 1144 ISL NAND gates, using two layers of metal 
routing. Fifty-two Schottky buffers are provided to drive multi-load 
internal clock or enable signals. For external interface, up to 36 
LSTTL I/O buffers can be specified. As shown in Figure 4, each I/O 
can be configured to implement any one of 11 different functions: 
inputs, input/output, totem-pole, open collector, and three-state. 
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361/OBUFFERS 1144ISLGATES 52 SCHOTTKY BUFFERS 

BUFFERS & BONDING PADS 26 ROWS X 22 COLUMNS (X2| TWO VERTICAL COLUMNS 



GLOBAL POWER 
BUS (Vbb* 


1 , . 

GLOBAL GROUND 

Figure 1. Internal Configuration of 8A1200 ISL Gate Array 
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at the same time 


Figure 2. ISL Gate— Schematic Diagram 



Figure 3. Schottky Buffer— Schematic Diagram 
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Table 1. Comparison of ISL with 74LS Functions 



D FL^P-FLOP (7474) 
C-Q 

D LATCH_(7475) 
DATA-Q 

4-INPUT MUX (74153) 
DATA-*Q 


Notes; 

1. Power and delay times are given for 150'C MAX. 

2. Tqpp is 2ns for each input; Tqpp can be reduced to 0ns with a 
uses 0.3 mW. 

3. LS power dissipation is based on Vqq x Imax- 



AC AND DC ELECTRICAL CHARACTERISTICS 


Conditions: 


Commercial— 

Vcc = 5.0V(±5%) 
Vbb=1.5V(±10%) 
Ta^ = 0'C to 70 “C 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 


Vcc 

vbb 

E|N 

'in 


DESCRIPTION 


Supply voltage 
ISL gate supply voltage 
Input voltage, continuous 
Input current, continuous 


PARAMETER 




Military— 

Vcc = 5.0V(±10%) 
Vbb=1.5V(±10%) 
Ta^= -55"C to 125 “C 


RATING 


•f 7.0 V 

+ 7.0 V 

-0.5 to -h 5.5 V 
-30 to -hl.O mA 


TEST CONDITIONS 


PARAMETER 

DESCRIPTION 

RATING 

Vo 

Voltage applied to open- 
cojlector output in off-state 

-0.5 to-f-7.0 

Ta 

Ambient temperature, 
operating 

-55 to-h125 

Tstg 

Storage temperature 

-65 to-i-150 



LIMITS (COMMERCIAL) 

LIMITS (MILITARY) 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 





Ibb/G 

Power supply current per gate 

ILF 

Input load factor 

FO 

Fanout 

tpdAV 

Average gate propagation 

delay 


X fpdLH + fpdHL 

tpdAV = 2 




Fan-in = one (1) ISL gate or 
Schottky buffer 

Fan-out = one (1) ISL gate or 
Schottky buffer 


Delay Is inferred from 
circuit simulation 





'bb^G 

Power supply current per gate 

ILF 

Input load factor 

FO 

Fanout 

^pdAV 

Average gate propagation 
delay 


t , , _ ^PdLH + ^PdHL 
‘pdAV- ^ 



Fan-in = one (1) ISL gate or 
Schottky buffer 

Fan-out = one (1) ISL gate or 
Schottky buffer 


Delay is inferred from 
circuit simulation. 



190 

mA 

1 

Unit load 

4 

Unit load 

6 

ns 

2 

ns 

10 

ns 

il I l.J. fL 1 if 



1 

Unit load 

10 

Unit load 

6 

ns 

2 

ns 

10 

ns 




®IC MASTER 1984 


4835 


0USTOM/SEMICUSTOM 























































































BIPOLAR LSI DIVISION 


signotics 


ISL GATE ARRAY 


8A1200 


PARAMETER 


TEST CONDITIONS 


LIMITS (COMMERCIAL) 

LIMITS (MILITARY) 


TYP 

MAX 

MIN 

JIL 

MAX 


Ice lOCD power supply current 

lOD power supply current 

From arrays high 

V|fg = 3V, from array = high 

■ 

■ 

1.38 

2.53 

■ 

■ 

1.50 

2.75 

3 3 
> > 

ILF Input load factor 





3 



Unit load 

FO Fanout 

To T.S. (I/O only) 

To Array (I/O only) 

(drives 3-state inputs only) 
(drives internal gates) 




i 

■ 

m 

Inputs 

Unit loads 

tpdAV Average propagation delay 

Fan in = one (1) ISL gate or 
Schottky buffer 

Fan out = one (1) from 

3-state input of 
an output buffer 


1 

10 

14 

10 


ns 


UNITS 




I 


CO 

o 

■(-« 

0 

C 

D) 

CO 


'CC 

TOC, supply current 

INB, EOCD, supply current 
lOD, supply current 

TEOC, supply current 

TTS, supply current 

V||sj = 3V, from Array = L 

V|n = 3V 

V| N = 3V, f rom Array = H 

V|N = 3V, from TS = H, from 
Array = L 

From Array = L, from TS = H 
V|n = 3V 


1 

1.76 

1.15 

2.53 

3.11 

3.11 


1 

1.90 

1.25 

2.75 

3.35 

3.35 

mA 

mA 

mA 

mA 

mA 

vth 

Input threshold voltage 


0.80 


2.0 

0.80 


2.0 

V 

VCD 

Input clamp diode voltage 

|||sj = - 18mA 



-1.5 



-1.5 

V 

l|L 

Input low current 

V|N = 0.4V 



-20 



-20 

fA 

l|H 

Input high current 

V|n = 2.7V 



20 



20 

mA 

l| 

Max input high current 

V|N = 5.5V, Vec = Max 



100 



100 

mA 

FO 

INB & lOD “to array" outputs 




10 



■■ 

Unit load 


EOCD & lOD “to 3-state” 




16 



WM 

Inputs 


outputs 









tpdLH 

Propagation delay, low-to-high 



5 

8 


5 

8 

ns 


F.O.sone (1) ISL load 









tpdHL 

Propagation delay, high-to-low 



2 

4 


2 

4 

ns 


F.O.sone (1) ISL load 

See Figure 5a 








tpdLH 

Propagation delay, low-to-high 



3 

4 


3 

4 

ns 


F.O. = ten (10) ISL loads 









tpdHL 

Propagation delay, high-to-low 



4 

5 


4 

5 

ns 


F.O. = ten (10) ISL loads 

L . 












lillSi 


IlfHp 

ililil 

f _ "1 

11111111 


Icc 

Power supply current 

From arrays high 

— 


1.38 



1.50 

mA 

ILF 

Input load factor 


3 



3 

Hi 


Unit loads 

VOL 

Output low voltage 

IOL = 8mA 

jm 

■■ 

500 

■ 

■ 


mV 



IOL = 4mA 




■ 

■ 

400 

mV 

VOH 

Output high voltage 

•oh = ~ 400fiA 

mam 



2.5 



V 

•os 

Output short circuit current 

VOUT = OV 

-15 


-100 

- 15 


-100 

mA 

fpdLH 

Propagation delay, low to high 


■■n 

n 

8 


n 

8 

ns 


output 











See Figure 5b 








tpdHL 

Propagation delay, high to low 




8 



8 

ns 


output 



■■ 


m 

■I 
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ISL GATE ARRAY 


8A1200 




TEST CONDITIONS j 

LIMITS (COMMERCIAL) 

LIMITS (MILITARY) 

UNITS 

H 












PI 

MAX 


TYP 

1 

MAX 

Icc 

OC power supply current 

From array = high 



1.38 


■ 

■1 

1.50 

mA 


TOC power supply current 

From array s= low 



1.76 




1.90 

mA 


EOC power supply current 

From arrays low, 
from T.S. = high 



1.96 


■ 

■ 

2.10 

mA 


TEOC power supply current 

From array = low, 
from T.S. = high 



3.11 


■ 

■ 

3.35 

mA 

ILF 

Input load factor “from array” 


3 




3 



Unit ioad 


Input load factor “from T.S.” 


3 




3 



Unit load 

Vql 

Output low voltage 

ioL = 8mA comm 



500 


■ 

■ 


mV 



loL= 4mA 





■ 

■ 

400 

mV 

•oh 

Output high current 

Vout = 5.5V 



20 

r ^ 




20 

mA 

tpdLH 

Propagation delay low to high 



9 

TBD 

■ 

9 

TBD 

ns 

output 

See Figure 5c 





■ 

8 




tpdHL 

Propagation delay high to low 


8 

TBD 


TBD 

ns 

output 











Ir ■ i; = 



Slllllil 




Wiililiil 


•cc 

TS power supply current 

From T.S. = high 

From arrays low 


■ 

1.96 


■ 

■ 

2.10 

mA 


TTS power supply current 

From arrays low 

V|N = 3V, from T.S. s high 


■ 

3.11 


■ 


3.35 

mA 

ILF 

Input load factor, either input 


3 



3 



Unit load 

WBM 

Output low voltage 



■ 

500 


■ 

■ 


mV 

nn 




■ 



■ 

■ 

400 

mV 

VoH 

Output high voltage 

Iqh = ~ 400tiA 

WBM 



2.5 



V 

■Bi 

Output short circuit current 

VouT = 0V 

-15 


-100 

- 15 


-100 

mA 

•oZL 

Three-state off current, output 

Vout = 0.4V 


■H 

-20 


■m 

-20 

mA 


low 










•OZH 

Three-state off current, output 

Vout=2.4V 


^■jl 

20 




20 

mA 


high 










tpdLH 

Propagation delay, low to high 



4 

9 



4 

9 

ns 


output 










^pdHL 

Propagation delay, high to 



6 

10 



6 

10 

ns 

low output 










*pdZL 

Propagation delay, HI Z to low 



11 

14 



11 

14 

ns 


output 

See Figure 5d 









tt^<47U 

Prooanatinn rtplav, HI 7 to 


A n 
lU 

A ^ 

lO 



mn 

lU 

13 

ns 

^pdLZ 

high output 

Propagation delay, low to 



6 

12 



6 

12 

ns 

HI Z output 

Propagation delay, high to 



■ 

7 



7 

7 

ns 

tpdHZ 

HI Z output 











Notes: 

1. Maximum power dissipation limit of circuit is determined by package selection. 

2. Guaranteed value is 

3. For all input parameters on TEOC and TTS, the “from Three-State" input should 
be high. 


CO 

o 
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8A1200 EVALUATION CIRCUIT 


CGI 001 


PRODUCT DESCRIPTION 

The 8A1200/CG1001 Evaluation Circuit is a committed array of 
ISL gates, Schottky buffers, and LSTTL I/O cells, providing the 
user with several logic functions that can be easily and econ- 
omically implemented by the use of semi-custom LSI. Basically, 
the CG1001 provides a demonstration vehicle for characterizing 
design functions of the 8A1200 ISL Gate Array; the demonstra- 
tion part contains logic functions that are representative of, and 
can be compared with, those of standard 7400-series parts. 

Also, the CG1001 contains several test configurations that can be 
used in evaluating circuit performance under various logical, 
topological, and environmental conditions. A block diagram of 
the Gate Array Evaluation Circuit is shown in Figure 2 and logic 
representations of each discrete function are shown in Figures 3 
through 6. 


FEATURES 

REPRESENTATIVE LOGIC FUNCTIONS: 

• 8 to 1 Multiplexer (Figure 3)— similar to 74152. 

• 4-Bit Adder (Figure 4)— similar to 7483. 

• 4-Bit Universal Shift Register (Figure 5)— similar to 74194 

SPECIAL TEST CIRCUITS 

• D-flip flop wired as a toggle flip flop 

• Demonstration of fanout effects on ISL gates 

• Test of fanin and pattern sensitivity effects on ISL gates 

• Ring oscillators which show the basic gate delays of ISL 
gates and Schottky buffers under various layout and 
logical conditions 


8A1200/CG1001 EVALUATION CIRCUIT 
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8A1200 EVALUATION CIRCUIT C61001 





GND — |T 


4 ^ — Vbb 

$2 — [T 


39I— C||\j/SB TEST 

Si — |T 


ID — A(j/WA TEST 

Sg — |T 


37] — B 0 /FO TEST 

I/O CONTROL — [T 

H 

36 ] — A1/OSC NC 4 


3 

T- 0 

0 CC 

m — Bi/OSC NC 5 

Ig/Qg fT 

A2/OSCSBI 

ll/Ql — |T 

0 — 

f- 0 

0 

B}— B2/OSC NC 3 

(2/Q2 — (T 

32]— A3/OSC FC 3 

13/Q3 — 01 


3 i]— B3/OSC SB 2 

I4/Y0 —ITT 

0 2 

13 — DSL/OSC NC 2 

15/Y1 —in 


m] — DSR/OSC NCI 

I6/Y2 — Qa 

S3 

28 }— SC1/OSC FC 1 

I7/Y3 — (14 


27] — SC0/Div In/Discharge 

Cqut — 01 

ID — CP/Div Out 

D3 — Ql 

UJ 

ID — MR/OSC FC 2 

D2 — 01 

24] — Test Input 

Di — Qs 


"SI — OSC Enable 

Dg — ji| 


221— Test Outputs Enable 

GND —{20 


< 

0 

0 


Figure 1. Package Configuration and Pin Designators of 
8A1200/CG1001 Evaluation Circuit 


DC ELECTRICAL CHARACTER 


ISTICS 





LIMITS (COMMERCIAL) 

LIMITS (MILITARY) 


PARAMETER 

DESCRIPTION 

TEST CONDITIONS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

UNITS 

'cc 

Supply current at 

Pins 5 and 22 = L 
(OUTPUT ENABLES) 


56 

87 


59 

93 

mA 

'bb 

Supply current at Vgg 



62 

85 


62 

93 

mA 


Note. All other DC CHARACTERISTICS are specific to the I/O cells and can be found in the Data Sheet pertaining to the 8A1200 ISL Gate 
Array . 
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O 
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8A1200 EVALUATION CIRCUIT 


AC ELECTRICAL CHARACTERISTICS 


signDtics 


CGIOOi 



REFERENCES 


PARAMETERS (Note 1) 

FROM 

1 

TO 

TEST CONDITIONS 

Propagation delay of 

8-to-1 Multiplexer: 




VdHL 

PINS 7-14 

PIN 6 

See test setup 

VdLH 

PINS 7-14 

PIN 6 

below 


LIMITS (COMMERCIAL) 

LIMITS (MILITARY | 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


. ij. . 




*2 

*3 

9 

10 


>5 

*6 

12 

13 


O 

h" 

CO 

D 

O 


ly 

0) 


O 

H 

(/) 

3 

O 



REFERENCES 

— 

PARAMETERS (Note 1) 

FROM 

TO 

TEST CONDITIONS 

Propagation delay of 

4-Bit Adder: 




*pdHL 

PIN 39 

PIN 15 


VdLH 



See test setup 

Whl 

PIN 39 

PIN 11 

below 

VdLH 




VdHL 

PIN 32 

PIN 15 


VdLH 





LIMITS iCOMMERCiAL} LIMITS (MILITARY} 


MAX UNITS 






Ai 

8a 

Aa 

^IN 

36 

37 

38 

39 




■■mo Hi H nm HRH 

— ]HBM— BHMH 
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8A1200 EVALUATION CIRCUIT 


CG1001 


AC ELECTRICAL CHARACTERISTICS (cont'd) 


PARAMETERS (Note 1) 


REFERENCES 


FROM 


TO 


TEST CONDITIONS 


LIMITS (COMMERCIAL) 


MIN 


TYP 


MAX 


LIMITS (MILITARY) 


MIN 


TYP 


MAX 


UNITS 


Propagation delay of 
Fan-ln/Fan-Out tests; 

^pdHL 

VdLH 

^pdHL 

^dLH 

^dHL 

^dLH 


PIN 24 


PIN 37 


See test setup 
"r" below 
See test setups 
“s" and "t" below 
See test setups 
"v" and "w" below 


37 

36 

38 
35 

37 
33 


ns 

ns 

ns 

ns 

ns 

ns 


VdHL 

Vlh 

^pdHL 

VdLH 

^pdHL 

VdLH 

*pdHL 

*pdLH 


PIN 24 


PIN 38 


See test setup 
"p" below 
See test setup 
“r" below 

See test setups 
"s" "t”, and "u' 
below 

See test setups 
"v", "w", and "x' 
below 


744 

737 

39 

40 
40 
40 

51 

40 


ns 

ns 

ns 

ns 

ns 

ns 

ns 


VdHL 

*pdLH 

*pdHL 

Wlh 

VdHL 

Wlh 


PIN 24 


PIN 39 


See test setup 
"r" below 
See test setup 
"s" below 
See test setup 
"v" below 


35 

35 
34 

36 
28 
38 


ns 

ns 

ns 

ns 

ns 

ns 


TEST SETUPS FOft 
(See DELAY COMPARISONS) 








1 SELECTOR 

DISCHARGE 

LOAD 

PIN 2 

TEST 

INPUT 

PIN 24 

FAN-OUT 

TEST 

PIN 37 

Wired-AND 

TEST 

PIN 38 

SCHOTTKY 
BUFFER TEST 

PIN 39 

SETUP 

s, 

PINS 

S0 

PIN 4 

(NOTE 2) 

PIN 27 

P 

L 

L 

L 

L 

In 

- 


- 

r 

L 

H 

L 

L 

In 

Out 


Out 

s 

H 

L 

L 

L 

In 

Out 


Out 

t 

H 

L 

■\_A 

H 

In 

Out 


- 

u 

H 

L 

"vy 

L 

In 

- 

Out 

- 

V 

H 

H 

L 

L 

In 

Out 

Out * 

Out 

w 

H 

H 

■\ /- 

H 

In 

Out 

Out 

- 

X 

H 

H 


L 

In 

- 

Out 

- 
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Signetics 


REFERENCES 

PARAMETERS (Note 1) FROM 



Propagation delay of 
4-Bit Shift Register: 


See test setup 

PIN 26 PINS 7.8 below 

PIN 26 PIN 9 

PIN 26 PIN 10 

PIN 25 PINS 7-10 


FUNCTION 
(NOTES 3, 4, & 5) 


STATES 


SC0 SC<| 
27 28 


^ST ‘^SL 
29 30 


19 18 17 16 


7 

a 

02 

9 


Out 

X 

X 

X 

X 

X 

Out 

X 

X 

X 

X 

Out 

Out 

Out 

Out 

Out 
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8A1200 EVALUATION CIRCUIT 


AC ELECTRICAL CHARACTERISTICS (cont'd) 


signotics 


C61001 



REFERENCES 


PARAMETERS (Note 1) 

FROM 

TO 

TEST CONDITIONS 

Propagation delay for 
Divider: 




ViHL 

PIN 27 

PIN 26 

See test setup 

VdLH 



below 

Period of Ring Oscillator: 




tosc 

- 

PIN 25 


tosc 

- 

PIN 28 


tosc 

- 

PIN 29 


tosc 

— 

PIN 30 


tosc 


PIN 31 

See test setup 
below 

tosc 

- 

PIN 32 


tosc 

- 

PIN 33 


tosc 

- 

PIN 34 


tosc 

- 

PIN 35 


tosc 

- 

PIN 36 



LIMITS (COMMERCIAL) 

LIMITS (MILITARY) 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 


■A > 


s-A. 




DIV IN I DIV OUT I OSC FC2 I OSC FC1 I OSC NCI I OSC NC2 1 OSC SB2 I OSC FC3 I OSC NC3 I OSC SB1 I OSC NC5 I OSC NC4 
PIN 27 I PIN 26 I PIN 25 I PIN 28 I PIN 29 I PIN 30 I PIN 31 I PIN 32 I PIN 33 I PIN 34 I PIN 35 I PIN 36 


i Oscillator Calculations: 

The ten 1 1 -gate rings oscillate with a period It^g^,) equal to 22 gate delays. 
Average gate delay (tg^g = half pair delay) can be calculated as follows: 


*osc _ *pdLH *pdHL 


avg 22 


1 . Measure tpjj|_|.| and tpjjf.j|_ from "In" to "Out" for each path. 

2. Discharge input (pin 27) must meet both MIN and MAX times for 
setup and hold— see WAVEFORM 1 . 

3. For Q0 and Qi outputs (pins 7 and 8) , propagation delay is 
representative of the delay through an input buffer, a three-state 
output buffer with a fan-in of 1, and a standard ISL "D" flip-flop. 

4. For the Q2 output (pin 9), the propagation delay will differ from 
that of Q0 and Q.| by the A time delay caused by the additional 
fan-in of 4 on the three-state output buffer. 

5. For the Q3 output (pin 10), the propagation delay will differ 
from that of Q0 and Q.j by the A time delay caused by the 
additional fan-in of 2 on the three-state output buffer. 


WAVEFORM 1: Discharge Input Timing 


DISCHARGE 1 I 


DELAY COMPARISONS 



COMPARISON 

(Notel) 

(r) - (s) 

(r) - (u) 

(s) - (v) 

(u) -(x) 

(r) - (v) 

(r) - (x) 

(t) - (u) 

(w) - (x) 

(s) - (u) 

(v) - (x) 


DESCRIPTION 

Effect of A fan-in of 4 on ISL gate delay, load 
capacitors precharged 

Effect of A fan-in of 4 on ISL gate delay, load 
capacitors discharged 

Effect of A fan-in of 5 on ISL gate delay, load 
capacitors precharged 

Effect of A fan-in of 5 on ISL gate delay, load 
caisacitors discharged 

Effect of A fan-in of 9 on ISL gate delay, load 
capacitors precharged 

Effect of A fan-in of 9 on ISL gate delay, load 
capacitors discharged 

Effect of dummy loads, fan-in = 5 
Effect of dummy loads, fan-in = 10 

Effect of worst case pattern sensitivity, 
fan-in = 5 

Effect of worst case pattern sensitivity , 
fan-in = 10 

Delay of 142 ISL gates -1- input buffer T.S. 
output buffer 
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ISL GATE ARRAY 


8A1260 


PRODUCT DESCRIPTION 

The 8A1260 Gate Array (Figure 1) is an uncommitted array of 
ISL gates (Figure 2), Schottky buffers (Figure 3) and LSTTL- 
compatible I/O cells (Figure 4). Thus, up to 1200 gates can be 
custom interconnected to provide the advantages of both 
Large Scale Integration (LSI) and proprietary design. The 
8A1260 array is based on a technological subset of LSI called 
ISL (Integrated Schottky Logic). ISL combines the features of 
Schottky and the density of |2L Bipolar technologies. 

Designing with the 8A1260 is easy and fast, requiring no more 
than conventional logic design, logic simulation, and custom 
coding of metal interconnections among preprocessed logic 
gates on the array. Refer to Table 1 for a comparison of ISL 
and 74LS logic functions. The design techniques and the imple- 
mentation processes are analogous to the design of a Printed 
Circuit Board. 

Logic functions are defined by the user and are implemented 
by interconnecting 1144 ISL NAND gates, using two layers of 
metal routing. Fifty-two Schottky buffers are provided to drive 
multi-load internal clock or enable signals. For external inter- 
face, up to 60 LSTTL I/O buffers can be specified. Each I/O can 


be configured as 1-of-4 input buffers, 1-of-4 output buffers, or 
as a combination of one input buffer and one output buffer for 
a transceiver. 

FEATURES 

• Customer programmable LSI 

• 1144 ISL (NAND) gates 

• Two-layer metal interconnection 

• 52 Schottky buffers 

• 60 I/O buffers 

• LSTTL compatible 

• Standard PNP inputs 

• 8mA output current sink 

• -55°C to -t-125‘’C ambient temperature 

• 4ns gate speed (typical) 

• Speed-power product— 0.7 picojoules 

68 pin package 




1144 ISL GATES 
26 ROWS X 22 COLUMNS (X2) 


52 SCHOTTKY BUFFERS 
COLUMNS 


GLOBAL POWER 
BUS (Vbb) 


36 I/O BUFFERS 
BUFFERS h BONDING PADS 
OCCUPY DEVICE PERIMETER 


Figure 1. Internal Configuration of 8A1260 


RESISTOR 

INPUT 

DIRECT 

INPUT 



Note: Any four of the five outputs 
can be used but not all five 
at the same time 


Figure 2. ISL Gate— Schematic Diagram 



Figure 3. Schottky Buffer— Schematic Diagram 
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ISL GATE ARRAY 


mjnDtiES 


8A1260 


AC AND DC ELECTRICAL CHARACTERISTICS 

Conditions: 


Commercial— 

Vcc = 5.0V(±5%) 
Vbb = 1.5V(±10%) 
Ta = 0“C to 70“C 


Military— 

Vcc = 5.0V(±10%) 
Vbb = 1-5V(±10%) 
Ta = -55“C to 125"C 


ABSOLUTE MAXIMUM RATINGS 


RATING UNIT 


PARAMETER I DESCRIPTION 


Vcc Supply voltage +7.0 V 

Vbb ISL gate supply voltage +7.0 V 

E|n Input voltage, continuous -0.5 to +5.5 V 

lljsi Input current, continuous -30 to +1.0 mA 


PARAMETER 

DESCRIPTION 

RATING 

Vo 

Voltage applied to open- 
collector output in 
off-state 

-0.5 to +7.0 

Ta 

Ambient temperature, 
operating 

-55 to +125 

Tstg 

Storage temperature 

—65 to +150 


PARAMETER 


TEST CONDITIONS 


LIMITS (COMMERCIAL) 

LIMITS (MILITARY) 


TYP 

MAX 

QQII 

TYP 

MAX 


Ibb/G 

Power supply current 
per gate 

ILF 

Input load factor 

FO 

Fan-out 

tpdAV 

Average gate propagation 
delay . . 

tpdHL 

High-to-low propagation 
delay 

tpdLH 

Low-to-high propagation 
delay 



Fan-out =one (1) ISL gate 
or Schottky buffer 


Delay is inferred from 


190 I 

I 

1 jUnit load 
Unit load 
ns 


10 ns 


o 

H 

O) 

D 

O 
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ISL GATE ARRAY 


8A1260 



PARAMETER 

TEST CONDITIONS 

LIMITS (COMMERCIAL) 

LIMITS (MILITARY) 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 




m 

— 


IbB^G 

Power supply current 




190 



190 

mA 


per gate 









ILF 

Input load factor 




1 



1 

Unit load 

FO 

Fan-out 




10 



10 

Unit load 

tpdAV 

Average gate propagation 
delay 

,p^^v=5^aiJif!5aHL 

Fan-in =one (1) ISL gate 
or Schottky buffer 

Fan-out = one (1) ISL gate 


4 

6 


4 

6 

ns 



or Schottky buffer 








tpdHL 

High-to-low propagation 
delay 

Delay is inferred from 


1 

2 


1 

2 

ns 

tpdLH 

Low-to-high propagation 
delay 

circuit simulation 


7 

10 



7 

10 

ns 




SiSM 


icc 

Power supply current 

V|n= 3V(IN from Array=H) 



1.30 



1.40 

mA 

VTH 

Input threshold voltage 


0.80 


2.0 

0.80 


2.0 

V 

VCD 

Input clamp diode voltage 

l|lsj = -18mA 



-1.5 



-1.5 

V 

l|L 

Input low current 

V|n = 0.4V 



-20 



-20 

mA 

IlH 

Input high current 

V,n = 2.7V 



20 



20 

mA 

l| Max input high current 

V|n = 5.5V, Vcc = Max 



100 



100 

fA 

FO 

INB & lOD “to array” 




10 



10 

Unit load 


outputs 

EOCD & lOD “to three- 




16 



16 

Unit load 


state” outputs 









tpdLH 

Propagation delay, low-to- 
high F.O. = one (1) ISL load 



5 

8 


5 

8 

ns 

tpdHL 

Propagation delay, high-to- 
low F.O. = one (1) ISL load 



2 

4 


2 

4 

ns 

^pdLH 

Propagation delay, iow-to- 
high F.O. = ten (10) 

ISL loads 

(See Fig. 5a) 


3 

4 


3 

4 

ns 

tpdHL 

Propagation delay, high-to- 
low F.O. =ten (10) 



4 

5 


4 

5 

ns 


ISL loads 













... 




■cc 

Power supply current 

From array = high 



1.38 



1.50 

mA 

ILF 

Input load factor 


3 



3 



Unit loads 

VoL 

Output low voltage 

o o 

II II 

00 
3 3 
> > 


■ 

500 


■ 

400 

mV 

mV 

Vqh 

Output high voltage 

•oh=“400hA 








•os 

Output short circut 

VoUT = OV 

-15 


-100 


■ 




current 
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ISL GATE ARRAY 8A1260 


PARAMETER 

TEST CONDITIONS 

LIMITS (COMMERCIAL) 

LIMITS (MILITARY) 

UNITS 


TYP 

MAX 


TYP 

MAX 

OUTPUT BUFFER: AP (Active Pullup) (continued) 

tpdLH 

Propagation delay, low-to- 
high output 



H 

8 


4 

8 

ns 

tpdHL 

Propagation delay, high- 
to-low output 

(See Fig. 5b) 


D 

8 


4 

8 

ns 

1 • , . • ' l~, -f ■ 





1 

HH 

Kil' 

•cc 

OC power supply current 

From array = high 





■■ 'H 

1.50 



EOC power supply 
current 

From array = low. 

From T.S. = high 



m 



2.10 


ILF 

Input load factor 


3 



3 



Unit load 


“from array” 

Input load factor 


3 



3 



Unit load 


“from T.S.“ 









VOL 

Output low voltage 

Iql = SfTiA 



500 


— 


mV 



|Ql_ = 4mA 






400 

mV 

lOH 

Output high current 

Vout = 5.5V 



20 





tpdLH 

Propagation delay, 
low-to-high output 



9 

TBD 


9 

TBD 

ns 

tpdHL 

Propagation delay, 
high-to-low output 

(See Fig. 5c) 

■ 


8 

TBD 


8 

TBD 

ns 

. » . 

From T.S. = high 

From array = low 


ipIlilH 

■ 

1.98 



2.10 

rnA 

ILF 

Input load factor. 


3 



3 



Unit load 


either input 









Vql 

Output low voltage 

Iql = 8mA 

Iql = 4mA 



500 

, 

i 

400 

mV 

mV 

Vqh 

Output high voltage 

■oh = -400mA 




2.5 



V 

Iqs 

Output short circuit 

Vqut = ov 

-15 

[■III 

-100 

-15 


-100 



current 








iiiiin 

•OLZ 

Three-state off current. 

VoUT = 0-4V 



-20 



-20 

mA 


output low 









•OHZ 

Three-state off current, 

Vout = 2.4V 



20 




mA 

tpdLH 

Propagation delay, low- 
to-high output (Note) 

Ru = 2K 


4 

9 


4 

9 

ns 

^pdHL 

Propagation delay, high- 
to-low output (Note) 

Cl= 15pf 



10 

■ 

6 

10 

ns 

tpdZL 

Propagation delay, Hl-Z 
to low output 



11 

14 


11 

14 

ns 

^dZH 

Propagation delay, Kl-Z 
to high output 



Af\ 

iU 

13 


Ar\ 

IV 

13 

ns 

tpdLZ 

Propagation delay, LOW 
to Hl-Z output 

(See Fig. 5d) 


6 

12 


6 

12 

ns 

tpdHZ 

Propagation delay, high 
to Hl-Z output 



7 

7 


7 

7 

ns 


Note: Guaranteed value is tp(j(Ave) 
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ISL GATE ARRAY 


8A1542 


PRODUCT DESCRIPTION 


FEATURES 


The 8A1542 Gate Array (Figure 1) is an uncommitted array of ISL 
gates (Figure 2), Schottky buffers (Figure 3) and LSTTL- 
compatible I/O cells (Figure 4). Thus, up to 1400 gates can 
be custom interconnected to provide the advantages of both 
Large Scale Integration (LSI) and proprietary design. The 8A1542 
array is based on a technological subset of LSI called ISL (In- 
tegrated Schottky Logic). ISL combines the best features of lo\w- 
power Schottky and I^L Bipolar technologies. 

Designing with the 8A1542 is easy and fast, requiring no more 
than conventional logic design, logic simulation, and custom 
coding of metal interconnections among preprocessed logic 
gates on the array — refer to Table 1 for a comparison of ISL and 
74LS logic functions. The design techniques and the implemen- 
tation processes are analogous to t+ie design of a Printed Circuit 
Board. 


• Customer programmable LSI 

• 1408 ISL (NAN D) gates 

• Two-layer metal interconnection 

• 64 Schottky buffers 

• 42 I/O buffers 

• LSTTL compatible 

• Standard PNP inputs 

• 8mA output current sink 

• - 55*C to + 125“C ambient temperature 

• 4ns gate speed (typical) 

• Speed-power product— 0.7 picojoules 

• 28, 40, or 44-pin package 


Logic functions are defined by the user and are implemented by 
interconnecting 1408 ISL NAND gates, using two layers of metal 
routing. Sixty-four Schottky buffers are provided to drive multi- 
load internal clock or enable signals. For external interface, up 
to 42 LSTTL I/O buffers can be specified. As shown in Figure 4, 
each I/O can be configured to implement any one of 11 different 
functions: inputs, input/output, totem-pole, open collector, and 
three-state. 


CO 

o 

0 

C 

O) 

OD 


42 I/O BUFFERS 

BUFFERS & BONDING PADS 1408 ISL GATES 64 SCHOTTKY BUFFERS 



GLOBAL POWER GLOBAL GROUND 

BUS (Vbb) 


Figure 1. Internal Configuration of 8A1542 ISL Gate Array 




Figure 3. Schottky Buffer— Schematic Diagram 
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ISL GATE ARRAY 


8A1542 


AC AND DC ELECTRICAL CHARACTERISTICS 

Conditions: Commercial— Military— 

Vcc = 5.0V (±5%) Vcc=5.0V(±10%) 

Vbb= 1-5V (± 10%) Vbb= 1.5V (± 10%) 

V = 0X to 70“C 

ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

DESCRIPTION 

RATING 

UNIT 

1 

PARAMETER 

DESCRIPTION 

RATING 

UNIT 

Vcc 

Supply voltage 

+ 7.0 

V 

1 

Vo 

Voltage applied to open- 

-0.5 to + 7.0 

mm 

VbB 

ISL gate supply voltage 

+ 7.0 

V 

1 


collector output in off-state 


■ 

E|N 

Input voltage, continuous 

-0.5 to + 5.5 

V 

1 

Ta 

Ambient temperature, 
operating 

-55 to + 125 


•in 

Input current, continuous 

-30 to +1.0 

mA 

1 

TSTG 

Storage temperature 

-65 to + 150 




ILF 

Input load factor 


— 

j ■' 

— 


— 

Unit load 

FO 

Fanout 



1 10 



10 

Unit load 

*pdAV 

Average gate propagation 

Fan-in = one (1) ISL gate or 


4 

6 


4 

6 

ns 

delay 

Schottky buffer 









* Ldolh + tpdHL 

ipdAV- 

Fan-out = one (1) ISL gate or 









Schottky buffer 









LpdHL2 

High-to-low propagation delay 

Delay is inferred from 



2 


1 

2 

ns 

LpdLH2 

Low-to-high propagation delay 

circuit simulation 

< 



7 

< 

10 


7 

10 

ns 


(0 

o 

"4^ 

0 

C 

D) 

W 
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ISL GATE ARRAY 


8A1542 


PARAMETER 


TEST CONDITIONS 


LIMITS (COMMERCIAL) 

LIMITS (MILITARY) 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 




UNITS 


■ 


•cc 

lOCO power supply current 

From array = high 



1.38 

■ 

■ 

1.50 

mA 


lOD power supply current 

V|N = 3V, from array = high 

H 


2.53 

■ 

■ 

2.75 

mA 

ILF 

Input load factor 


3 



3 



Unit load 

FO 

Fanout 

To T.S. (I/O only) 

(drives 3-state inputs only) 

■ 

■ 

n 

■ 

■ 

16 

Inputs 


To Array (I/O only) 

(drives internal gates) 



■■ 

■ 

■ 

10 

Unit loads 

tpdAV 

Average propagation delay 

Fan in = one (1) ISL gate or 
Schottky buffer 

■ 

10 

14 

■ 

10 

14 

ns 


tpdAV*''”"-”*'''"”'- 

2 

Fan out = one (1) from 

3-state input of 
an output buffer 

■ 



1 





icc 

TOC, supply current 

V|N = 3V, from Array = L 

■ 

■ 

1.76 

■ 

■ 

1.90 

mA 


INB, EOCD, supply current 

> 

CO 

II 

z 

> 




1.15 

■ 

■ 

1.25 

mA 


lOD, supply current 

V||s| = 3V, from Array = H 



2.53 

■ 

■ 

2.75 

mA 


TEOC, supply current 

V|N = 3V, from TS = H, from 
Array = L 

■ 

■ 

3.11 

■ 

■ 

3.35 

mA 


TTS, supply current 

From Array = L, from TS = H 
Vin = 3V 

■ 

1 

3.11 

■ 

■ 

3.35 

mA 

vth 

Input threshold voltage 


0.8 


2.0 

0.80 


2.0 

V 

VcD 

Input clamp diode voitage 

i|N = - 18mA 



-1.5 



-1.5 

V 

I'L 

Input low current 

VjN = 0.4V 



-20 



-20 

uA 

>IH 

Input high current 

V|n = 2.7V 



20 



20 

hA 

l| 

Max input high current 

V|fsj = 5.5V, Vcc = Max 



100 



100 

mA 

FO 

INB & lOD “to array” outputs 





10 

■ 


Efl 

Unit load 


EOCD & lOD “to 3-state” 





16 


■ 

IB 

Inputs 


outputs 






■ 


IB 


tpdLH 

Propagation delay, low-to-high 
F.O. = one (1) ISL load 




5 

8 


5 

8 

ns 

*pdHL 

Propagation delay, high-to-low 
F.O. = one (1) ISL load 




2 

4 


2 

4 

ns 

tpdLH 

Propagation delay, low-to-high 
F.O. = ten (10) ISL loads 




3 

4 


3 

4 

ns 

tpdHL 

Propagation delay, high-to-low 
F.O. = ten (10) ISL loads 




4 

5 


4 


ns 

r e,^l> 





' ' 1 « ^ 


liii 


'cc 

Power supply current 

From arrays high 



1.38 

I 



1.50 

mA 

ILF 

Input load factor 


3 



3 

■■ 


Unit loads 

VOL 

Output low voltage 

IOL = StiA 



500 

m 

■ 


mV 



|QI_=:4mA 






400 

mV 

VOH 

Output high voltage 

IqH = - 400).tA 




2.5 



V 

•os 

Output short circuit current 

VoUT = 0V 

-15 


-100 

-15 


-100 

mA 

tpdLH 

Propagation delay, low to high 
output 



■ 

■ 

8 

■ 

4 

8 

ns 

tpdHL 

Propagation delay, high to low 
output 



■ 

B 

8 

H 

■1 

8 

ns 
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ISL GATE ARRAY 


8A1542 


PARAMETER 

TEST CONDITIONS 

LIMITS (COMMERCIAL) 

LIMITS (MILITARY) 

UNITS 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

1 S. V X. ^ V > , s'- 


’r*- 



i'.:i 

filfiittl 


Icc 

OC power supply current 

From array = high 



1.38 



1.50 



TOC power supply current 

From arrays low 



1.76 



1.90 



EOC power supply current 

From array = low, 
from T.S. = high 



1.96 



2.10 



TEOC power supply current 

From array = low, 
from T.S. = high 



3.11 



3.35 

n 

ILF 

Input load factor “from array” 


3 



3 



Unit load 


Input load factor "from T.S.” 


3 



3 



Unit load 

VoL 

Output low voltage 

loL= 8mA 



500 




mV 



|QL=4mA 






400 

mV 

*OH 

Qutput MiQn current 

1 / e c\/ 

'^OUT= 



on 

£.\J 



2G 

mA 

tpdLH 

Propagation delay low to high 
output 



9 

TBD 


9 

TBD 

ns 

^dHL 

Propagation delay high to low 
output 



8 

TBD 

1 

8 

TBD 

ns 







1 

'cc 

TS power supply current 

From T.S. = high 

From array = low 



1.96 



2.10 

mA 


TTS power supply current 

From array = low 

V|N = 3V, from T.S. = high 



3.11 



3.35 

mA 

ILF 



3 

^ i 




3 



Unit load 


Output low voltage 



■ 


■ 

■ 


mV 

WM 




■ 


■ 

■ 


mV 

VOH 

Output high voltage 

Iqh - “ 400fiA 

2.7 



2.5 



V 


Output short circuit current 

VouT = 0V 

-15 



-15 



mA 

•OZL 

Three-state off current, output 
low 

VouT = 0,4V 


■ 

-20 


■ 

-20 

mA 

•OZH 

Three-state off current, output 
high 

Vout = 2.4V 

■ 

■ 



■ 

20 

mA 

*pdLH 

Propagation delay, low to high 
output 



■ 

9 


4 

9 

ns 

'pdHL 

Propagation delay, high to 
low output 



D 

10 


6 

10 

ns 

<pdZL 

Propagation delay, HI Z to low 
output 



11 

14 


11 

14 

ns 

^pdZH 

Propagation delay, HI Z to 
high output 



10 

13 


10 

13 

ns 

tpdLZ 

Propagation delay, low to 

HI Z output 




12 


6 

12 

ns 

*pdH2 

Propagation delay, high to 

HI Z output 



B 

7 


7 

7 

ns 


Notes: 

1. Maximum power dissipation limit of circuit is determined by package selection. 

2. Guaranteed value is tp^j^y. 

3. For all input parameters on TEOC and TTS. the "from Three-State" input should 
be high. 
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ISL GATE ARRAY 


8A1664 


PRODUCT DESCRIPTION 

The 8A1664 Gate Array (Figure 1) is an uncommitted array 
of ISL gates (Figure 2), Schottky Buffers (Figure 3), and the 
LSTTL compatible I/O cells. Thus, up to 1600 gates can be 
custom interconnected to provide the advantages of both 
Large Scale Integration (LSI) and proprietary design. The 
8A1664 array is based on a technological subset of LSI 
called ISL (Integrated Schottky Logic). ISL combines the 
features of Schottky -and the density of |2L Bipolar 
technologies. 

Designing with the 8A1664 is easy and fast, requiring no more 
than conventional logic design, logic simulation, and custom 
coding of metal interconnections among preprocessed logic 
gates on the array. The design techniques and the implemen- 
tation processes are analogous to the design of a Printed 
Circuit Board. 

Logic functions are defined by the user and are implemented 
by interconnecting 1560 ISL NAND gates, using two layers 
of metal routing. Sixty Schottky buffers are provided to drive 
multi-load internal clock or enable signals. For external 
Interface, up to 64 LS TTL I/O buffers can be specified. Each 


8-milllampere I/O site can be configured as 1-of-6 input/ 
internal buffers or as 1-of-8 output buffers: each 
24-mil|iampere I/O site can also be configured as 1-of-6 
input/internal buffers but the output buffer configuration can 
be 1-of-12. For a transceiver, either I/O site can be connected 
in combinations of one input and one output buffer. 

FEATURES 

• Customer programmable LSI 

• 1560 ISL (NAND) gates 

• Two-layer metal interconnection 

• 60 Schottky buffers 

• 64 I/O buffers 

• LS TTL compatible 

• Standard PNP inputs 

• 8-, or 24-miiliamperes output current sink 

• -55®C to +125®C ambient temperature 

• 4-nanosecond gate speed (typicai) 

• Speed-power product — 0.7 picojouies 

• 68 pin package 


64 I/O BUFFERS 



60 SCHOTTKY BUFFERS 


Figure 1. Internal Configuration of 8A1664 



Figure 2. ISL Gate — Schematic Diagram 



Figure 3. Schottky Buffer — Schematic Diagram 
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ISL GATE ARRAY 


8A1864 


PRODUCT DESCRIPTION 

The 8A1864 Gate Array (Figure 1) is an uncommitted array 
of ISL gates (Rgure 2). Schottky buffers (Figure 3) and LSTTL- 
compatible I/O cells. Thus, up to 1 740 gates and 60 buffers 
can be interconnected to provide the advantages of both 
Large Scale Integration (LSI) and proprietary design. The 
8A1864 array is based on a technological subset of LSI 
called ISL (integrated Schottky Logic). ISL combines the 
features of Schottky and the density of |2L Bipolar 
technologies. 

Designing with the 8A1864 is easy and fast, requiring no more 
than conventional logic design, logic simulation, and coding 
of metal interconnections between preprocessed logic gates 
on the array. The design techniques and the implementation 
processes are analogous to the design of a .Printed Circuit 
Board. 

Logic functions are defined by the user and are implemented 
by interconnecting up to 1740 ISL NAND gates, and up to 
60 buffers, using two layers of metal routing. Sixty Schottky 
buffers are provided to drive multi-load internal clock or 
enable signals. For external interface, up to 64 LS TTL I/O 
buffers can be specified. Each 8-milliampere I/O site can be 


configured as 1-of-6 input/interna! buffers or as 1-of-8 out- 
put buffers; each 24-miHiampere I/O site can also be con- 
figured as 1-of-6 input/internal buffers but the output buffer 
configuration can be 1-of-12. For a transceiver, either I/O site 
can be connected in combinations of one input and one out- 
put buffer. 

FEATURES 

• Customer programmable LSI 

• 1740 ISL (NAND) gates 

• Two-layer metal interconnection 

• 60 Schottky buffers 

• 72 i/0 buffers 

• LS TTL compatible 

• Standard PNP inputs 

• 8-, or 24-milliamperes output current sink 

• - 55 **C to -(-125** C ambient temperature 

• 4-nanosecond gate speed (typical) 

• Speed-power product — 0.7 picojoules 

• 40-, 44-, 50- or 68-pin packages 



Figure 1. Internal Configuration of 8A1864 


0.524 V 


RESISTOR 

INPUT 

DIRECT 

INPUT 



Note: Any four of the five outputs 
can be used but not all live 
at the same time 


Figure 2. ISL Gate — - Schematic Diagram 



Figure 3. Schottky Buffer — Schematic Diagram 
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l$L GATE ARRAY 


8A2176 


PRODUCT DESCRIPTION 

The 8A2176 Gate Array (Figure 1) is an uncommitted array 
of ISL gates (Figure 2), Schottky buffers (Figure 3) and LSTTL- 
compatible I/O cells. Thus, up to 201 6 gates can be custom 
interconnected to provide the advantages of both Large Scale 
Integration (LSI) and proprietary design. The 8A2176 76 ar- 
ray is based on a technological subset of LSI called ISL (In- 
tegrated Schottky Logic). ISL combines the features of 
Schottky and the density of |2L Bipolar technologies. 

Designing with the 8A2176 is easy and fast, requiring no more 
than conventional logic design, logic simulation, and custom 
coding of metal interconnections among preprocessed logic 
gates on the array. The design techniques and the implemen- 
tation processes are analogous to the design of a Printed 
Circuit Board. 

Logic functions are defined by the user and are implemented 
by interconnecting 2016 ISL NAND gates, using two layers 
of metal routing. Seventy-two Schottky buffers are provided 
to drive multi-load Internal clock or enable signals. For ex- 
ternal interface, up to 76 LSTTL I/O buffers can be specified. 


Each 8-milliampere I/O site can be configured as 1-of-6 
input/internal buffers or as 1-of-8 output buffers; each 
24-milliampere I/O site can also be configured as 1-of-6 
input/internal buffers but the output buffer configuration can 
be 1-of-12. For a transceiver, either I/O site can be connected 
in combinations of one input and one output buffer. 

FEATURES 

• Customer programmable LSI 

• 2016 ISL (NAND) gates 

• 72 Schottky buffers 

• 76 I/O buffers 

• LS TTL compatible 

• Standard PNP inputs 

• 8 mA and 24 mA output current sink 

• -55®C to +125*C ambient temperature 

• 4 ns gate speed (typical) 

• Speed power product -0.7 picojoules 

• 28, 40, 68, or 84 pin package 



Figure 1. Internal Configuration of 8A1276 


Figure 3. Schottky Buffer — Schematic Diagram 
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COMPOSITE CELL LOGIC (CCU SEMI-CUSTOM FAMILY 



PRODUCT DESCRIPTION 

Composite Cel! Logic (CCL) provides a standard-cell approach 
to semi-custom bipolar logic. Besides the inherent advantages 
of LSI and proprietary design, CCL offers the designer a fast 
turnaround time, a high probability of first-pass success, and a 
die size that exactly meets all functional requirements of the 
logic. The CCL approach is particularly \well suited to design 
applications where circuit complexities fall within a range of 
100-to-1000 gates. 

Figure 1 shows the CCL device together with two standard cells 
that might be used in the design process. At present, the avail- 
able cells form two libraries— the Extended Performance 
Library (EPL) and the Integrated Schottky Library (ISL). Typi- 
cally, the EPL cell (Figure 2) is used where speed is a critical 
factor— the speed of EPL cells is comparable to that of 
Schottky T^L logic. Note. Refer to table elsewhere in this data 
sheet for nominal figures pertaining to circuit propagation 
speeds of Schottky, Low-Power Schottky, T^L, and Low-Power 
T^L. All EPL cells are input-expandable with no added delay, are 
highly immune to internal/external noise, and use active 
pullups to reduce sensitivity to lead capacitance and the 
effects of wire-ANDing. 

The packing density of an ISL cell (Figure 3) is two to three times 
greater than that for EPL and the power required is only one- 
tenth (Vio) to one-twentieth (V 20 ) as great. The speed of ISL is 
slightiy faster than that of Low-Power Schottky iogic. For some 
circuits, the propagation speeds for ISL and EPL are nearly the 
same; for other circuits, there are appreciabie differences. The 
speed-comparison table shown later in this data sheet provides 
a worthwhile guide for overall circuit design. 

Output cells of both libraries can sink up to 80-mi II iamperes of 
current and both EPL and ISL cells use a 16-micron grid for easy 
conversion to “Automatic Place and Route” techniques— see 
Table 1 for a technical summary of both libraries. 

Designing with CCL requires a cooperative effort between 
Signetics and the Customer. The contribution of each party and 
the overall development sequence are shown in Figure 4. 


DESIGN FEATURES 

* Customer designed LSI 

* Two cell libraries— EPL and ISL 

■ TTL compatible— each cell is functionally similar to 
the equivalent 7400 Logic Device 

* Two-layer metal interconnects 

* PNP or diode inputs 

* Open-collector, active puliup, or three-state outputs 

* 80-milliampere sink-current capability for output cells 

* Accommodate custom cell design 

* Most standard packages available 

* -55®Cto -H50®C junction temperature 

* + 5V ( ±10%) supply voltage; conditions permitting, 
on-chip derivation of Vbb ( +1-5V) 


Table 1. Technical Summary of EPL and ISL Libraries 


— 

pARAMPTPR 

EPL 

ISL 

Output structure 

Active puliup 

Open collector 

Input structure 

Schottky diode 

Schottky diode 

Worst-case noise margin 

300m V (F.O. = 15) 

70mV (F.O. = 15) 

Junction temperature range 

-55° to 

+155°C 

-55° to -h155°C 

Power supply 

-i-5V( 

±10%) 

-(-1.5V (±10%) 


MEDIUM 

POWER 

LOW 

POWER 


Max average speed (in ns) 




F.O. = 1 (Tj = 150“C) 

4.5 

5.5 

6 

F.O. = 6{Tj = 150'’C) 

5.5 

7.5 

6 or 9* 

Max average power (in mW): 

Tj = 150°C 

5.6 

2.6 

0.3 

Packing density gates/mm * * 

14 to 42 

26 to 78 


♦Average speed of 6ns requires the use of a resistor puliup cell 
(optional). 

**See Note 5 in Selection Guide regarding derivation of maximurri 
values. 



Note: A layout aid (250X) 
is available for each cell 
structure; each aid is 
transparent and adhesive- 
backed to make circuit 
design on mylar layout 
easy, quick, and accurate. 




Figure 1. Composite Cell Logic Showing Typical Cell Placement with the Use of Layout Aids. 
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BIPOLAR LSI DIVISION 


COMPOSITE CELL LOGIC (CCL) 


signutics 


SEMI-CUSTOM FAMILY 


ABSOLUTE MAXIMUM RATINGS 


AC AND DC ELECTRICAL CHARACTERISTICS 

Conditions^: Vcc = 5.0V ( ± 10%) 

Vbb = 1-5V{±10%) 

Tj = 0“C to +150”C 


PARAMETER 

DESCRIPTION 

RATING 

UNIT 

Vcc 

Supply voltage 

-I-7.0 

V 

Vbb 

ISL gate supply voltage 

-(-7.0 

V 

Ein 

Input voltage, continuous 

-0.5 to -I- 5.5 

V 

l|N 

Input current, continuous 

-30 to -(-1.0 

mA 

Vo 

Voltage applied to open- 
collector output in 
off-state 

-0.5 to -(-7.0 

V 

Ta 

Ambient temperature, 
operating 

-55 to -(-125 

“C 

TsTG 

Storage temperature 

-65 to -(-150 

'C 



PARAMETER 

TEST CONDITIONS2 

DESIGN LIMITS^ 

UNIT 

MIN 

TYP 

MAX 

EPL GATE (INTERNAL) 


•CC/G 

Power supply current per gate 

Ilf 

Input load factor 

Fo 

Fan-Out 

tpdAV 

Average gate propagation 


delay = tD(jLH+tDdHL 


2 



Propagation delay from low-to- 
high state 


ISL GATE (INTERNAL) 


•bb/G Power supply current per gate 


Ilf input load factor 


Fq Fan-out 


tpdAV Average gate propagation 
delay =tpciLH +<pdHL 
2 


tpdLH Propagation delay from low-to- 
high state 


tpdHL ' Propagation delay from high-to- 
low state 


EPL/ISL INPUT CELLS 


VjH Input threshold voltage 


VcD Input clamp diode voltage 


I|L Input low current 


I|H Input high current 


l| Maximum input high current 


Fan-out (ISL library) 
Fo 

Fan-out (EPL library) 



V|N = 5.5V 


Standard cell 
Clock buffer cell 
Standard cell 
Clock buffer cell 
Clock buffer cell 
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BIPOLAR LSI DIVISION 5lj|HDtiB5 

COMPOSITE CELL LOGIC (CCL) SEMI-CUSTOM FAMILY 


AC AND DC ELECTRICAL CHARACT 

ERISTICS (Continued) 

PARAMETER 




DESIGN LIMITS^ 



MIN 

TYP 

MAX 

UNIT 

EPL/ISL THREE-STATE OUTPUT BUFFERS 


Input load factor 

EPL 



1 or 9 

UL 

'LF 

ISL 



2 or 4 



Military: 4mA 



400 

mV 

Vql 

Output low voltage 

Commercial: 8mA 



500 

Military: 12 mA 



400 

mV 



Commercial: 24 mA 




Vqh 

Output high voltage 

Military: Iqh = “ 400 ^A 

2.5 




Commercial: Iqh = - 400 mA 

2.7 



V 

■os 

Output short circuit current 

VouT = 0V 

-15 



mA 

■OLZ 

Three-state off current 
(output low) 

VoUT = 0-4V 



-20 

fA 

•OHZ 

Three-state off current 
(output high) 

Vout = 2.4V 



20 

fA 

EPL/ISL OPEN-COLLECTOR OUTPUT BUFFERS 




8 mA output 



1 


■lf 

Input load factor 

EPL 

20 mA output 



3 

UL 




80 mA output 



5 




ISL 



2 or 4 





8 mA output 



500 


Vql 

Output low voltage 

■OL 

20 mA 




mV 

70 mA 



500 




80 mA 



800 





80 mA 

2.75 



60 


■oh 

Output leakage current 

VOUT 

Cells 

5.5V 



250 

mA 

8/20 mA 
Cells 

5.5V 



100 

• 

ACTIVE PULLUP OUTPUT BUFFER 


Input load factor 

EPL 



1 or 3 

UL 

■lf 

ISL 



2 or 4 

VoL 

Output low voltage 

loL = 8mA or 20 mA 



500 

mV 

VOH 

Output high voltage 

Military 

o 

X 

II 

1 1 

fl 
> > 
o 

2.5 




Commercial Iqh = - 400 pjA or 
-1.0 mA 

2.7 



V 

■os 

Output short circuit current 

VoUT = OV 

8 mA output 

-15 


-100 

mA 

20 mA output 

-40 


-100 


Notes: 

1. Maximum power dissipation is determined from Indiyidua! cei! data sheets; the figures are then summed to 
calcuiate total power for the chip. The total power must be less than the Maximum Power Dissipation 

(Pd) calculated earlier in this data sheet. 

2. For test circuits and timing waveforms, refer to individual cell data sheets in the CCL Design Guide. 

3. Design limits are based on standard modeling with similar circuits used in Signetics standard bipolar LSI 
products. Actual simulation limits are maintained to be consistent with characterization updates for the 
CCL libraries. 


CD 

O 

<D 

C 

D) 
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ORDERING INFORMATION 

For additional information pertaining to Composite Cell Logic, Gate Arrays, and other Semicustom Products, contact the nearest 
Signetics Sales Office. 
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ADVANCED CUSTOMIZED ECL (ACE) 
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ACE 600 & ACE 900 

MASTER SLICE LCX3IC ARRAYS 
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PRODUCT DESCRIPTION 

The Signetics Advanced Customized ECL (ACE) family of pro- 
ducts provides the user with a cost-effective technology, 
futuristic speeds, and other high-performance alternatives for 
the design of LSI-based systems. Basic cell designs are im- 
plemented with Emitter Coupled and Common Mode Logic 
(ECL/CML) to guarantee the very best compromise between 
speed, power, and interface capabilities— see Figure 1 and 
TECHNICAL SUMMARY that follows. 

At present, the ACE product line is available with gate com- 
plements of 600, 900, 1320, 1400, and 2200; the 1320 array 
actually contains 1000 gates with an on-board 320-bit RAM. 
The 600/900-gate arrays, described in this data sheet, are 
well-suited for low-cost applications and for use in systems 
that do not require 25-ohm terminations. To meet the flexibility 
requirements, the rise-and-fall times for I/O cells of these 
arrays are mask-selectable and bidirectional and TTL inter- 
faces are standard. 

All ACE arrays are I/O compatible with the 10K/100K ECL 
logic family and all are fabricated with a very mature process; 
thus, even with 3-micron first-metal geometry, first pass suc- 
cess is a virtual certainty. The speed-power product for 
devices in the ACE family is in the neighborhood of 1 to 3 
picojoules, permitting heat-sink cooling at ambient air 


temperatures. The ACE family and MACRO library is alter- 
nately sourced by a major supplier of semicustom devices. 

To summarize, the designer, using ACE, is limited only by 
innovation and imagination: 

• ECL/CML Technology for SPEED and EFFICIENCY 

• Mature process for PRODUCT CERTAINTY 

• Computer aided design for QUICK DELIVERY 

• Pin grid packages (socket insertion) for RELIABILITY 

• Signetics for QUALITY 

FEATURES 

• 3-inicron geometry (first metal) 

• Internal gate delays as low as 300 picoseconds 

(average gate delay of 450 picoseconds) 

• Expandable 80-cell MACRO library 

• Mask-selectable rise/fall times for I/O interface cells 

• Bidirectional and TTL interfaces 

• 10K/100K ECL compatibility 

• Computer aided design (CAD) for layout, simulation, 

and testing 

• Mature process (SUBILO P) 

• Pin grid array packages for easy socket insertion 

• 25 and 50 ohm drive capability 



INPUT/OUTPUT CELLS 


MINOR 

CELLS 


LOGIC CELLS 



Typical ACE Array Showing Cell Locations 


Typical ACE Cell 


Figure 1. Chip Architecture and Typical Circuit 
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ADVANCED CUSTOMIZED ECL (ACE) 


signotics 

ACE 600 & ACE 900 


MASTER SLICE LOGIC ARRAYS 


TECHNICAL SUMMARY OF ACE FAMILY 


PARAMETER 

ACE 600 

ACE 900 

ACE 1320 

ACE 1400 

ACE 2200 

Major cells 

Input/output cells 

Input cells 

Worst case noise margin 

Junction temperature range 

Average prop delay (internal gate) 

Power supply 

Power consumption 

24 

28 

30 

36 

28 

42 

48 

96 

60 

96 

100 

128 

24 - 45 mV 

30 - 125°C 

0.3 - 0.5 ns 

24 - 45 mV 

30 - 125°C 

0.3 - 0.5 ns 

10K LEVEL 

100K LEVEL 

10K LEVEL 

100K LEVEL 

-5.25V ± 5% 

2.1 - 2.7 mW 

-4.5V ± 5% 

1.8 - 2.3 mW 

-5.25V ± 5% 

4.6 - 6.3 mW 

-4.5V ± 5% 

4 - 5.5 mW 

ACE PACKAGE TYPE AND THERMAL RESISTIVITY SELECTION 

ACE 600 & ACE 900 

PACKAGE 

THERMAL RESISTIVITY (®C/W) 

HEAT SINK 

NO AIR FLOW 

5 m/s AIR FLOW 

64 Pin 

Yes 

25 

13 

No 

50 

25 

ACE 1320, ACE 1400 & ACE 2200 

144 Pin 

Yes 

12 

6 

No 

24 

12 


<0 

o 
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signntiCB 

ADVANCED CUSTOMIZED ECL (ACE) ACE 1320, ACE 1400 & ACE 2200 


MASTER SLICE LOGIC ARRAYS 


temperatures. The ACE family and MACRO library is alter- 
nately sourced by a major supplier of semicustom devices. 

To summarize, the designer, using ACE, is limited only by 
innovation and imagination: 

• ECL/CML Technology for SPEED and EFFICIENCY 

• Mature process for PRODUCT CERTAINTY 

• Computer aided design for QUICK DELIVERY 

• Pin grid packages (socket insertion) for RELIABILITY 

• Signetics for QUALITY 

FEATURES 

• 3-micron geometry (first metal) 

• internal gate delays as low as 300 picoseconds 

(average gate delay of 450 picoseconds) 

• Expandable 80-cell MACRO library 

• Mask-selectable rise/fail times for i/0 interface cells 

• Bidirectional and TTL interfaces 

• 10K/100K ECL compatibility 

• Computer aided design (CAD) for layout, simulation, 

and testing 

• Mature process (SUBiLO P) 

• Pin grid array packages for easy socket insertion 

• 25-ohm and 50-ohm load drive capabiiity 



Figure 1. Chip Architecture and Typical Circuit 


PRODUCT DESCRIPTION 

The Signetics Advanced Customized ECL (ACE) family of pro- 
ducts provides the user with a cost-effective technology, 
futuristic speeds, and other high-performance alternatives for 
the design of LSI-based systems. Basic cell designs are im- 
plemented with Emitter Coupled and Common Mode Logic 
(ECL/CML) to guarantee the very best compromise between 
speed, power, and interface capabilities— see Figure 1 and 
TECHNICAL SUMMARY that follows. 

At present, the ACE product line is available with gate com- 
plements of 600, 900, 1320, 1400, and 2200; the 1320 array 
actually contains 1000 gates with an on-board 320-bit RAM. 
The 1320/1400/2200 gate arrays, described in this data sheet, 
are particularly well suited for complex applications requir- 
ing relatively high gate counts and considerable design flex- 
ibility. To meet the flexibility requirements, the rise-and-fall 
times for I/C cells of these arrays are mask-selectable and 
bidirectional and TTL interfaces are standard. 

All ACE arrays are I/O compatible with the 10K/100K ECL 
logic family and all are fabricated with a very mature process; 
(0 thus, even with 3-micron first-metal geometry, first pass suc- 
~ cess is a virtual certainty. The speed-power product for 

© devices in the ACE family is in the neighborhood of 1 to 3 

0) picojoules, permitting heat-sink cooling at ambient air 
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ADVANCED CUSTOMIZED ECL (ACE) 


signotics 

ACE 1320. ACE 1400 & ACE 2200 

MASTER SLICE LOGIC ARRAYS 


TECHNICAL SUMMARY OF ACE FAMILY 


PARAMETER 

ACE 600 

ACE 900 

ACE 1320 

ACE 1400 

ACE 2200 

Major cells 

Input/output cells 

Input cells 

Worst case noise margin 

Junction temperature range 

Average prop delay (internal gate) 

Power supply 

Power consumption 

24 

28 

30 

36 

28 

42 

48 

96 

60 

96 

100 

128 

24 - 45 mV 

30 - 125°C 

0.3 - 0.5 ns 

24 - 45 mV 

30 - 125°C 

0.3 - 0.5 ns 

10K LEVEL 

TOOK LEVEL 

10K LEVEL 

100K LEVEL 

-5.25V ± 5% 

2.1 - 2.7 mW 

-4.5V ± 5% 

1.8 - 2.3 mW 

-5.25V ± 5% 

4,6 - 6.3 mW 

-4.5V ± 5% 

4 - 5.5 mW 

ACE PACKAGE TYPE AND THERMAL RESISTIVITY SELECTION 

ACE 600 & ACE 900 

PACKAGE 

THERMAL RESISTIVITY (“C/W) 

HEAT SINK 

NO AIR FLOW 

5 m/s AIR FLOW 

64 Pin 

Yes 

25 

•1 O 

1 %J 

No 

50 

25 

ACE 1320, ACE 1400 & ACE 2200 

144 Pin 

Yes 

12 

6 

No 

24 

12 
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PRODUCT DESCRIPTION 

The SCCXXXX gate array family offers the circuit designer 
the facility to create a semi-custom circuit with a unique set of 
CAD (Computer-Aided Design) tools in a well-established 
CMOS process. 

Signetics M-Series CMOS Gate Arrays are single chip pro- 
grammable devices that allow customization of user logic. 
Only metalization and contact are programmed in these 
mature CMOS devices. Thus, fast turnaround from logic to 
completed silicon is achieved. 

Each device in this family of low power gate arrays contains 
numerous identical, uncommitted unit cells (Figure 1) which 
are interconnected by two custom masks (metal and contact). 
Each unit cell contains four pairs of N and P transistors. 
Access to the transistors is from both the top and bottom of 
the cells and, additionally, there are two poly feed-throughs at 
each side of the cell. This homogenous cell design allows for 
excellent routing flexibility, and many designs result in better 
than 80% utilization of the gates available. 

The M-Series Gate Arrays are built on a mature, state-of-the- 
art 4-micron Si-gate CMOS process incorporating an epi- 
substrate, which significantly reduces the potential for latch 
as compared with other bulk CMOS processes. 


Computer Aided Design (CAD) is used throughout the design 

process to ensure accurate implementation of customer logic 

(see Figure 14 for typical process flow). 

FEATURES 

• Customer programmable LSI 

• 330 to 1100 gate complexity 

• Mature silicon gate technology with local oxidation 

• Library of 60 pre-designed, fully characterized 
macrocells available 

• Full CAD, including auto-place and auto-route, for 
quick error-free design 

• Very low power consumption (e.g. standby power for 
see 0700 is 0.25mW) 

• Excellent noise immunity 

• Power supply range 3 to 15V 

• Over 80% utilization typical 

• Fully programmable I/O pins, each having a wide range 
of functions 

• Input protection by series resistor and diode clamp 
to Vss 

• TTL outputs (buffers) drive up to four LSTTL loads 

• -55**C to + 125**C operating temperature 

• Plastic and ceramic DIP, ceramic leadless chip carriers, 
and plastic leaded chip carriers available 


PROGRAMMABLE ROUTING 

PADS i/0 CELLS UNIT CELLS CHANNELS 



a. SCC0700 CMOS Gate Array 




SCC0330 

SCC0450 

SCC0700 

SCC1100 

Gate equivalents (2-input) 

330 

448 

704 

1116 

Unit cells 

165 

224 

352 

558 

Rows 

11 

14 

16 

18 

Unit cells per row 

15 

16 

22 

31 

Pins (max.) 

40 

28 

40 

68 

I/O stages (max.) 

38 

26 

38 

66 

I/O options; 





3-state I/O (max.) 

34 

26 

38 

66 

Direct or inverted inputs (max.) 

38 

26 

38 

66 

Drivers (max.) 

38 

14 

22 

66 

Buffers (max.) 

34 

12 

16 

66 

Schmitt Triggers (max.) 

34 

8 

10 

66 

Pin pull-up/pull-down resistors (max.) 

34 

26 

34 

66 


c. Product Matrix 


Figure 1. internal Configuration and Functional Characteristics of M-Series CMOS Gate Arrays 
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BIPOLAR LSI DIVISION 

CMOS GATE ARRAYS (M-Series) 


SiOlWtiES 


SCC0330-M. SCC0450-M. 
SCC0700-M, SCCilOO-M 


DC ELECTRICAL CHARACTERISTICS (Continued) Vss ==0V; for all devices unless otherwise specified. 


Parameter 

Operating 
Temp (Tamb)^ 

Supply 

Voltage 

Conditions 

Temperature Range^ 

Unit 

MSSEM 


KSSEfli 

Min 

Max 

Min 

Max 

Min 

Max 

Iql Output (sink) 
current Low 
driver outputs 

Standard 

5 

V, = 0Vor5V; 

Vo = 0.4V 

V, = 0V or 10V; 

Vo = 0.5V 

V,=0Vor15V: 

Vo = 1.5V 

1.1 

— 

0.9 

, — 

■01 

— 

mA 

10 

4.0 

— 

3.3 

— > 

2.6 

— 

15 

12.0 

— 

10.0 

— 

8.0 

— 

Extended 

5 

1.2 

— 

mm 

— 

BS 

— 

10 

mm 

— 

3.3 

— 

2.2 

— 

15 

13.0 

— 

10.0 

— 

mm 

— 

Iql Output (sink) 
current Low 
buffer outputs 

Standard 

5 

2.2 

— 

1.8 

— 

1.4 

— 

10 

8.0 

— 

6.6 

— 

5.6 

— 

15 

24.0 

— 

20.0 

— 

16.0 

— 

Extended 

5 

MM 

— 

1.8 

— 

1.2 

— 

iO 

8.4 

— 

6.6 

— 

4.4 

— 

15 

26.0 

— 

20.0 

— 

13.4 

— 

-Iqh Output 
(source) 
current High 

' 

Standard 

5 

V, = 0Vor5V; 

Vo = 4.6V 

V, = 0Vor10V; 

Vo = 9.5V 

V, = 0Vor 15V; 

Vo = 13.5V 

1.1 

— 

■El 

— 

mm 

— 

10 

3.1 

— 

2.6 

— 

2.0 

— 

15 

12.0 

— 

10.0 

— 

8.0 

— 

Extended 

5 

1.2 

— 

0.9 

— 

0.6 

— 

10 

3.5 


2.6 


1.7 


15 

13.0 

— 

10.0 

— 

6.7 

— 

± l|N Input 
leakage 
current 

, 

Standard 

10 

V, = 0Vor 10V 

V,=0V or 15V 

— 

0.3 

— 

■a 

— 

to 


15 

— 

0.3 

— 

0.3 

— 

1.0 

Extended 

10 

— 

0.1 

— 

0.1 

— 

1.0 

15 

— 

0.1 


0.1 

— 

1.0 

Iqzh Three-State 
output and 
open N-channel 
output leakage 
current High 

Standard 

10 

Output returned 
to Vqo 

— 

1.6 


1.6 

— 

12.0 

15 

— 

1.6 

— 

1.6 



— 

12.0 

Extended 

10 

— 

KOI 

— 

mm 

— 

5.0 

15 

— 

mm 

— ■ 

■01 

— 

5.0 

-Iqzu Three-state 
output and 
open P-channel 
output leakage 
current Low 

Standard 

10 

Output returned 
to V 5 S 

— 

1.6 

— 

1.6 


12.0 

15 

— 

1.6 

— 

1.6 


12.0 

Extended 

10 

— 

KO 

— 

0.4 

— 

5.0 

15 

— 



mm 

— 

5.0 

V-TH Upper 
threshold 
voltage 

Standard 

5 

Internal Schmitt 
trigger 

— 

— 

3.4 \ 

6.8 

1 values 
10.2 ; 

— ■ 

— 

V 

10 

— 

— 

— 

— 

15 

— 

— 

— 

— 

V-TL Lower 
threshold 
voltage 

5 

— 

— 

2.2 

3.0 

values 

3.8 

— 

— 

10 

— 

— 

— 

— 

15 

— 

— 

— 

— 

Vh Hysteresis 
voltage 
input: INPS 

— 

5 

— 

— 

— 

0.2 \ 

OejTypical 

I values 

0.8 ; 

— 

— 

10 

— 

— 

— 

— 

15 

— 

— 

— 

— 


<0 

o 

C 

Ui 

00 


NOTES: 

T Tgfnb Low: -40° C for standard temperature range Tgmb High: +85°C tor standard temperature range 
-55°C for extended temperature range + 125°C for extended temperature range 

2. Pin-connected pull-up and pull-down resistors are typically 7 to 78 K-ohms — see PERIPHERY. 

3. When pull-up or pull-down resistors are used, current limits for Iqq must be extrapolated. 
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BIPOLAR LSI DIVISION 

CMOS GATE ARRAYS (M-Series) 


BigilDtiEB 

SCC0330-M, SCC0450-M, 
SCC0700-M. SCC1100-M 


DC CHARACTERISTICS (Continued) 



VoL (V) 


Figure 2. Minimum Output Current LOW as a Function of 
the Output Voltage LOW; Buffer and Driver Outputs 



Vdo-Voh (V) 


/ Figure 3. Minimum Output Current HIGH as a Function of 
the Supply Voltage Minus the Output Voltage HIGH 


AC ELECTRICAL CHARACTERISTICS v«.,=ov; t.„h=25«c 


Parameter 

Pwr 

Sup (Vdd) 

fmax Maximum toggle frequency 

5 

flip-flop GTOO 

10 

(no set/reset) 

15 

fg Maximum system frequency 

5 

(may depend on number 

10 

of gates in sequence) 

15 

tp Propagation delays • 

5 

for 2-input NAND gate 

10 

with fanout of 2 

15 


Min Typ Max Unit 


6 12 
12 24 

15 30 


3 6 

6 12 
9 18 


8 16 ns 

3.2 6.4 ns 

2 4 ns 



Paramter 


Pwr 

Sup (Vdd) 


Min Typ Max Unit 


OUTPUT STAGE TRANSITION TIMES: 

Input transition < 20ns, Cl = 50pF; Vss = 0V, Ta,T,b = 25®C 


5 

t-THL Driver outputs lO 

High-to-Low 15 


t-THL Buffer outputs 
High-to-Low 


t^LH Buffer outputs 
Low-to-High 



60 

120 

ns 

30 

60 

ns 

20 

40 

. J 

ns 

30 

60 

m 

15 

30 

m 

10 

20 

ns 

40 

80 

ns 

18 

36 

ns 

12 

24 

ns 



GATE DELAYS 

Nominal Propagation Delay 

In Figures 6 through 12, examples are given of the nominal 
propagation delay times of several library cells, these being 
calculated from the delay figures given in the individual 
macro descriptions. These graphs are intended to provide 
quick-reference data to enable the designer to make an esti- 


mate of critical a.c. path without having built or simulated a 
network. 

Accurate delay figures can only be obtained after incorporat- 
ing the wiring length load automatically calculated by INGATE 
(i.e., the result of the automatic routing program). A maximum 
delay is obtained by multiplying the nominal value by 2.2. 
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CMOS GATE ARRAYS (M-Series) 


SCC0330-M. SCC0450-M, 
SCC0700-M, SCCilOO-M 


ABSOLUTE MAXIMUM RATINGS Limiting values in accordance with the Absolute Maximum System (I EC 134) 


Supply voltage range 

Vqd 

-0.5 to +18V 

Voltage on any input when pin pull up/down resistors are: 



Used 

V, 

-0.5 to Vdd + 0.5V 

Not used 

V, 

- 0.5 to + 18V 

DC current into any input or output 

±1 

Max. 10mA 

Power dissipation per output 


Max. lOOmW 

Power dissipation per package 

■1 


For standard temperature range: - 40 "C to + 85 °C (plastic and ceramic DIP) 



ForTamb= -^O'C to +60'’C 


Max. 400m W 

FO''Tamb= +60°cto +85X 


Derate linearly by 8mW/K to 200mW 

For extended temperature range: - 55°C to + 125 “C (ceramic DIP) 

mm 


For Tamb = - 55X to + lOOX 


Max. 400mW 

ForTamb= +100'’Cto +125'’C 

IBSI 

Derate linearly by 8mW/K to 200mW 

Storage temperature range 

Tstg 

-65'’Cto +150°C 


DC ELECTRICAL CHARACTERISTICS Vgs = 0V; for all devices unless otherwise specified. 


Parameter 

Operating 
Temp (Tamb)^ 

Supply 

Voltage 

Conditions 

Temperature Range^ 

Unit 



^ainb“ High 

Min 

Max 

Min 

Max 

Min 

Max 

Iqd Quiescent 
device current 

Standard 

5 

All valid input 
combinations; 

Vi= Vgs or Vqd 

V 


50 

' 

— 

50 

— 

375 

mA 

10 


100 

- 

100 

— 

750 

15 

— 

200 

— 

200 

— 

1500 

Extended 

5 

— 

15 

— 

15 

— 

375 

10 

— 

25 

— 

25 


750 

15 

— 

50 

— 

50 

B 

1500 

Vql Output 

voltage Low 

Both standard 
and extended 
ranges 

5 

^^ 1 = Vgg or Vdo; 

Iq < 1.0/tA 

— 

0.05 

— 

0.05 

— 

0.05 

V 

10 

— 

0.05 

— 

0.05 

— 

0.05 

15 

— 

0.05 

— 

0.05 

— 

0.05 

Vqh Output 

voltage High 

5 

4.95 

— 

4.95 

— 

4.95 

— 

10 

9.95 

— 

9.95 

— 

9.95 

— 

15 

14.95 

— 

14.95 

— 

14.95 

— 

V|L Input 

voltage Low: 
INPI/INPB 

Both standard 
and extended 
ranges 

5 

Vo = 0.5V or 4.5V: 

Iq < 1.0/tA 

Vo = 1.0V or 9.0V; 
lo < 1.0#iA 

Vo = 1.5V or 13.5V; 
lo < 1.0;iA 

— 

1.5 

— 

1.5 

— 

1.5 

10 

— 

3.0 

— 

3.0 

— 

3.0 

15 

— 

4.0 

— 

4.0 

— 

4.0 

V|H Input 

voltage High: 
INPI/INPB 

5 

3.5 

— 

3.5 

— 

3.5 

— 

10 

7.0 

— 

7.0 

— 

7.0 

— 

15 

11.0 

— 

11.0 

— 

11.0 

— 

V|L Input 

voltage Low: 

INPA, INPD, 

INPS 

Both standard 
and extended 
ranges 

5 

Vo = 0.5V or 4.5V: 
lo < 1.0/tA 

Vo = 1.0V or 9.0V; 
lo < 1.0^ 

Vo = 1.5V or 13.5V; 
lo < 1.0#tA 

— 

1.0 

B 


B 

1.0 

10 



— 

2.0 

— 

2.0 

15 

— 

2.5 

— 

2.5 

— 

2.5 

V|H Input voltage 

High: INPA, 

INPD, INPS 

5 

4.0 

— 

4.0 

— 

4.0 

— 

10 

8.0 

— 

8.0 

— 

8.0 

— 

15 

12.5 

— 

12.5 

— 

12.5 

— 


©1C MASTER 1984 


4865 


CUSTOM/SEMICUSTOM 






































































































































CUSTOM/ SEMICUSTOWl 


BIPOLAR LSI DIVISION 


BiQnDtiCS 


CMOS GATE ARRAYS (H-Series) 


SCC0335-H, SCC0435-H 
■sr.rnTns-H. SCC110S-H 


Preliminary 


PRODUCT DESCRIPTION 

The SCCXXXX gate array family offers the circuit designer 
the facility to create a semi-custom circuit with a unique set of 
CAD (Computer-Aided Design) tools in a well-established 
CMOS process. 

Signetics H-Series CMOS Gate Arrays are single chip pro- 
grammable devices that allow customization of user logic. 
Only metalization and contact are programmed in these 
mature CMOS devices. Thus, fast turnaround from logic to 
completed silicon is achieved. 

Each device in this family of low' power gate arrays contains 
numerous identical, uncommitted unit cells (Figure 1) which 
are interconnected by two custom masks (metal and contact). 
Each unit cell contains four pairs of N and P transistors. 
Access to the transistors is from both the top and bottom of 
the ceils and, additionally, there are two poly feed-throughs at 
each side of the cell. This homogenous cell design allows for 
excellent routing flexibility, and many designs result in better 
than 80% utilization of the gates available. 

The H-Series Gate Arrays are built on a mature, state-of-the- 
art 3-micron Si-gate CMOS process incorporating an epi- 
substrate, which significantly reduces the potential for latch 
as compared with other bulk CMOS processes. 

(0 

o 


Computer Aided Design (CAD) is used throughout the design 

process to ensure accurate implementation of customer logic 

(see Figure 14 for typical process flow). 

FEATURES 

• Customer programmable LSI 

• 330 to 1100 gate complexity 

• Mature silicon gate technology with local oxidation 

• Library of 60 pre-designed, fully characterized 
macrocelis available 

• Full CAD, including auto-place and auto-route, for 
quick error-free design 

• Very low power consumption (e.g. standby power for 
see 0705 is 0.25mW) 

• Excellent noise immunity 

• Power supply range 3 to 6V 

• Over 80% utilization typical 

• Fully programmable I/O pins, each having a wide range 
of functions 

• input protection by series resistor and diode clamp 
to Vss 

• TTL outputs (buffers) drive up to four LSTTL loads 

• -55*C to + 125*’C operating temperature 

• Plastic and ceramic DIP, ceramic leadless chip carriers, 
and plastic leaded chip carriers available 


0 

C 

O) 


€0 


PROORAMMAILE ROUTINQ 

PADS I/O CELLS UNIT CELLS CHANNELS 



a. SCC0705 CMOS Gate Array 



b. Uncommitted Unit Cell 



SCC0335 

SCC0455 

SCC0705 

SCC1105 

Gate equivalents (2-input) 

33 

448 

704 

1116 

Unit ceils 

165 

224 

352 

558 

flows 

11 

14 

16 

18 

Unit cells per row 

15 

16 

22 

31 

Pins (max.) 

40 

28 

40 

68 

I/O stages (max.) 

38 

26 

38 

66 

I/O options; 

3-8tate I/O (max.) 

34 

26 

38 

66 

Direct or inverted inputs (max.) 

38 

26 

38 

66 

Drivers (max.) 

38 

14 

22 

66 

Butlers (max.) 

34 

12 

16 

66 

Schmitt Triggers (max ) 

34 

a 

10 

66 

Pin pull-up/pull-down resistors (max.) 

34 

26 

34 

66 


c. Product Matrix 


Figure 1. Internal Configuration and Functional Characteristics of H-Series CMOS Gate Arrays 
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BIPOLAR LSI DIVISION 


sjgnotics 


CMOS GATE ARRAYS (H-Series) 


SCC0335-H, SCC0455-H 
SCC0705-H. SCCH05-H 


Preliminary 


ABSOLUTE MAXIMUM RATINGS Limiting values in accordance with the Absolute Maximum System (lEC 134) 


Supply voltage range 

a 

o 

> 

- 0.5 to + 7V 

Voltage on any input when pin pull up/down resistors are: 



Used 


-0.5to Vdd + 0.5V 

Not used 

n 

-0.5to+7V 

DC current into any input or output 

±1 

Max. 10mA 

Power dissipation per output 


Max. lOOmW 

Power dissipation per package 

■I 


For standard temperature range: -40*C to +85'’C (plastic and ceramic DIP) 



For Tamb = - 40*C to + 60*C 


Max. 400mW 

PO'’Tamb= +60*CtO +85'’C 


Derate linearly by 8mW/K to 200mW 

For extended temperature range: -55°C to + 125‘’C (ceramic DIP) 

mm 


ForTamb= -55'Cto +100'C 


Max. 400mW 

ForTan,b= + 100'C to + 125'C 

EISI 

Derate linearly by 8mW/K to 200mW 

Storage temperature range 

"^stg 

-65"Cto +150*C 


DC ELECTRICAL CHARACTERISTICS Vss = 0V: for all devices unless otherwise specified. 


SYMBOL 

AND PARAMETER 

OPERATING 
TEMP (Tan,b)' 

SUPPLY 

VOLTAGE 

TEST 

CONDITIONS 

TEMPERATURE RANGE^ 

UNIT 




MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

Iqo Quiescent 
device current 

Standard 

5 

lo = 0 

Vcc or GND 

— 

50 


50 

- 

375 

1 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

- 

— 

Extended 

5 

— 

15 

. 

15 

— 

375 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

Vql Output 

voltage Low 

Both standard 
and extended 
ranges 

2.0 

V,H or V|L 

Iq = 20nA 

— 

0.1 

— 

0.1 

— 

0.1 

V 

4.5 

— 

0.1 

— 

0.1 

— 

0.1 

6.0 

— 

0.1 

— 

0.1 

— 

0.1 

Vqh Output 

voltage High 

2.0 

1.9 

— 

1.9 

— 

1.9 

— 

4.5 

4.4 


mm 

— 

4.4 

— 

6.0 

5.9 

— 

5.9 

— 

5.9 

— 

V|L Input 

voltage Low: 
INPI/INPB 

Both standard 
and extended 
ranges 

2.0 


— 

0.4 


0.4 

— 

0.4 

4.5 

— 

0.9 

— 


— 

0.9 

6.0 

— 

1.2 

— 


— 

1.2 

V|n Input 

voltage High: 
INPI/INPB 

2.0 

1.4 

— 

1.4 

— 

1.4 

— 

4.5 

3.15 

— 

3.15 

— 

3.15 

- 

6.0 

4.2 

— 

4.2 

— 

^91 

— 

ViL Input 

voltage Low: 
INPA.INPD.INPS 

Both standard 
and extended 
ranges 

2.0 

— 

— 


— 

■9 

— 

l9Elii 

4.5 

— 

EB 

— 

0.7 

— 

mm 

6.0 

— 


— 


— 

■91 

Input voltage 

High: INPA, 

INPD, INPS 

2.0 

1.7 


1.7 

— 

1.7 

— 

4.5 

3.6 

— 

3.6 

— 

3.6 

— 

6.0 

4.8 

— 

4.8 

— 

4.8 

— 
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BIPOLAR LSI DIVISION 


CMOS GATE ARRAYS (H-Series) 


Preliminary 


BignutiES 


SCC03a5-H, SCC0455-H 
SCC0705-H, SCC1105-H 


(0 

o 

%-» 

0 

c 

O) 

b 


DC ELECTRICAL CHARACTERISTICS (Continued) Vss = 0V; for all devices unless othenwise specified. 


SYMBOL 

AND PARAMETER 

OPERATING 
TEMP (T,„b)' 

SUPPLY 

VOLTAGE 

TEST 

CONDITIONS 

TEMPERATURE RANGE^ 

UNIT 




MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

Iql Output (sink) 
current Low 
driver outputs 

Standard 

4.5 

V| = 0or 5V 

VoL = 0.26V (Std.) 
VoL = 0.33V (Std.) 
Vol = 0.4V (Ext.) 

1.6 

— 

1.6 

— 

1.6 

— 

mA 

6.0 

2.1 

— 

2.1 

— 

2.1 

— 

— 

— 

— 

— 

— 

— 

— 

Extended 

4.5 

1.6 

— 

1.6 

— 

1.6 

— 

mi^Qii 

2.1 

— 

2.1 

— 

2.1 

— 



— 

— 

— 

— 

— 

— 

Iql Output (sink) 
current Low 
buffer outputs 

Standard 

4.5 

3.2 

— 

3.2 

■ — 

3.2 


6.0 

mm 

— 

mm 

— 

mm 


— 

— 

— 

— 

— 

— 

— 

Extended 

4.5 



3.2 

— 

32 

— 

3-2 

— 


mm 

— 

mm 

— 

mm 

— 

— 

— 

— 

— 

— 

— 

— 

-Iqh Output 
(source) 
current High 

Standard 

4.5 

V| = 0V or 5V 

VoH = 3.24V 

VoH = 5.34V 

2.5 

— 

2.5 

— 

2.5 

— 


3.1 


3.1 

— 

3.1 

— 

— 

— 

— 

— 

— 

— 

— 

Extended 

4.5 


2.5 

— 

2.5 

— 

2.5 

— 

6.0 

3.1 

— 

3.1 

— 

3J 

— 

— 


— 

— 

— 

— 

— 

± t|N Input 
leakage 
current 

Standard 

6.0 

v'cc or GND 

— 

— 

— 

0.1 

— 

1.0 


— 

— 

— 

— 

— 

— 

— 

Extended 

6.0 

— 

— ■ 

— 

0.1 

— 

1.0 

— 

— 

— 

— 


— 


±loz Three-state 
output and 
open N-channel 
output leakage 
current High 

Standard 

5.5 

Vo = Vcc or GND 

— 

— 

— 


— 


— 

— 

— 

— 


— 

— 

Extended 

5.5 

— 

— 

— 

0.5 

— 

10.0 

— 

— 

— 

... 

— 

— 

— 

V-TH Upper 
threshold 
voltage 

Standard 

2.0 

Internal Schmitt 
trigger 

— 

— 


— 


V 

4.5 

— 

— 

— 

— 

6.0 

— 

IBB 

— 

— 

VjL Lower 
threshold 
voltage 

2.0 

— 

— 

TBD^ 

I values 
tbd) 

— 

— 

4.5 

— 

— 

— 

— 

6.0 

— 

— 

— 

— 

Vh Hysteresis 
voltage 
input: INPS 



— 

2.0 

— 

— 

— 

TBD ) 

TBD 

1 values 
TBD ; 

— , 

— 

4.5 

— 

— 

— 

— 


— 

— 

— 

— 


NOTES: 

Tgnib Low: -40®C for standard temperature range Tgmb •^'9^' + 85'C for standard temperature range 
-55*0 for extended temperature range + 125*0 for extended temperature range 

2. Pin-connected pull-up and pull-down resistors are typically 7 to 78 K-ohms — see PERIPHERY. 

3. When pull-up or pull-down resistors are used, current limits for Iqq must be extrapolated. 
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BIPOLAR LSI DIVISION 

CMOS GATE ARRAYS (H-Series) 


signDtics 


SCC0335-H, SCC0465-H 
SCC0705-H, SCC1i05-H 


Preliminary 


AC ELECTRICAL CHARACTERISTICS Vss=ov; T3^b=25°c 


SYMBOL AND 
PARAMETER 

PWR 

SUP (Vod) 

MIN 

TYP 

MAX 

UNIT 

SYMBOL AND 
PARAMETER 

PWR 

SUP (Vdd) 

MIN 

TYP 

MAX 

jjjBI 

fmax Maximum toggle frequency 
flip-flop GTOO 
(no set/reset) 

5 

a 

30 

0 

MHz 

OUTPUT STAGE TRANSITION TIMES: 

Input transition < 20ns, Cl = 50pF: Vss = 0V, Tanb = 25°C. 

txHL Driver outputs 
High-to-Low 

2.0 

4.5 

6.0 

— 

130 

26 

22 

260 

52 

44 

ns 

ns 

ns 

f s Maximum system frequency 

(nhay depend on number 
of gates in sequence) 

5 

R 

12 

B 

MHz 

txHL Buffer outputs 
High-to-Low 

2.0 

4.5 

6.0 

— 

65 

13 

11 

130 

26 

22 

ns 

ns 

ns 

tp Propagation delays 

for 2-input NAND gate 
with fanout of 2 

5 

1 

3.5 

1 

ns 

tjLH Buffer outputs 
Low-to-High 

2.0 

4.5 

6.0 

— 

125 

25 

21 

250 

50 

43 

ns 

ns 

ns 



Tanib(°C) 



0 1 2 3 4 V 5 6 

(V) 



0 50 100 150 200 

Cl (PF) 


(0 

0 

c 

O) 

CO 


Figure 2. Normalized propagation delay 
Opnonn) a function of the 
ambient temperature. 


Figure 3. Normalized propagation delay 
(tpnonn) ^ function of the 
supply voltage. 


Fig. 4 Output transition time 
(LOW-to-HIGH) as a function of the load 
capacitance for driver and buffer 
outputs. 
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CUSTOM/SEMICUSTOM 


BIPOLAR LSI DIVISION 


CMOS GATE ARRAYS (H-Series) 


Preliminary 


B|gni!tiES 

SCC0335-H, SCC0455-H 
SCC0705-H. SCC1105-H 


PERIPHERY 

To provide a versatile interface, H-Series CMOS arrays have 
numerous I/O pads— see Figure 1a. These peripheral ele- 
ments can be configured to match the input or output require- 
ments of a wide variety of logic families. Accordingly, a 
bonding pad may have one of the following functions 
assigned to it: 

• INPUT STAGE which includes an input protection circuit 
(series resistor and single diode clamp to Vss)- The recom- 
mended maximum load is 260 array gates, or 100 array 
gates for optimum speed performance. Because the input 
voltage is not clamped to Vqd, input voltages greater than 
the supply voltage is possible, thus allowing voltage level 
shifting. 

• SCHMITT TRIGGER input stage for noise reduction, pulse 
shaping, or suppression of oscillation spikes associated 
with slow input clock transitions. The recommended maxi- 
mum load is 10 array gates, or 5 for optimum speed 
performance. 

• TRANSCEIVER input/output stage 

• THREE-STATE output with driver or buffer performance 
capability for bussing applications 

• COMPLEMENTARY OUTPUT with driver or buffer perform- 
2 ance capability. 

• OPEN DRAIN N- or P-transistor output 

• PULL-UP/PULL-DOWN resistors (see Figure 2 for avail- 
ability) may be added at various I/O stages. The values 
available are 5, 10, 15, 30, 60, 65, 70 and 75 Kohms. 


TCOI 

TCBI 

TPXI 

TNDI 

TNBI 


H- 

t 

t 

r 


TRANSCEIVERS 


ft 


I H>»n; i ; rEH I 

til ■ w! ll 

riNPUTsi I I 


/ERS 


] TCDS 
4—0 TPXS 

I TNOS 



0» BONDING PAD 


wm INVERTeB tNPUT 

TCDI 

complementary driver output 

TCBI 

complementary buffer output 

TPXI 

open drain p-channel driver output 

TNDI 

open drain n-channel driver output 

TNBI 

open drain n-channel buffer output 

TWWSCBVER WITH $CH«ITT 

TCDS 

complementary driver output 

TPXS 

open drain p-channel driver output 

TNDS 

open drain n-channel driver output 

INPUTS 

INPA 

direct access to array 

INPI 

inverter 

INPD 

driver 

INPB 

buffer 

INPS 

Schmitt trigger 

OUTPUTS 

FANOUT! OmVlEti^4 tStfL LOAOS ® 


BUFFEHi^$ iSTTL tOAOS ® 4,5Y 

OCDR 

complementary driver 

OCBU 

complementary buffer 

OTDR 

3-state driver 

OTBU 

3-state buffer 

OPDB 

open drain p-channel driver 

ONDR 

open drain n-channel driver 

ONBU 

open drain n-channel buffer 

1 0$0tLtATOft$ 

XTOD 

crystal oscillator with driver stage 

XTOB 

crystal oscillator with buffer stage 

RCOD 

RC oscillator with driver stage 

RCOB 

RC oscillator with buffer stage 

1 RESISTORS 1 

RD 

pull-down resistors 

RU 

pull-up resistors 


Figure 13. The SCCXXXX I/O Cell Library 
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SiOnOtiGS 

SALES OFFICES 


SIGNETICS 

HEADQUARTERS 

811 East Argues Avenue 
p.o. Box «r 
Sunnynle. Cilifornu 94086 
Phone: (408) 739-7700 


ARIZONA 

Phueuii 

Phone; (602) 2654444 

(»UF0RNU 

CaMcaPak 

Phone: (2131 3401431 

Cuperlno 

^one: (4081 725-8100 

'"te?(213| 670-1101 
Inrine 

Phone:(714)833-8980 
(213) 588-3281 

Son Diefo 

Phone: (619) 5600242 

COUIRAOO 

Auraro 

Phone: (303) 751 5011 

CONNECTICUT 

Donbury 

Phone: (203) 748-3722 

FLORIDA 

Cleoreoler 

Phone: (S!3) 796-7086 

Ft Lauderdale 

Phone: (305) 486-6300 

ffiORGIA 

Phone: (404) 953-0067 

ILLINOIS 
Schauabuic 
Phone: (312) 843 7805 

INDIANA 

Kohom 

Phone: (317) 453-6462 
KANSAS 
Overland Pvb 
Phone: (913) 341-8181 
HARTUND 
Oen Rurnie 
Phone: (301) 787-0220 
HASSACHUSEnS 
Phone: (617) 938 1000 
MICHIGAN 
Fanindtoo HiHs 
Phone: (313) 476 1610 
MINNESOTA 
EdNu 

Phone: (612) 835 7455 

NEHJERSEY 

***^0^(201) 334-4405 

NENTORX 

Liverpool 

Phone: (315)451-5470 


(516) 752-0130 


NORTH CAROLINA 
Ral^ 

Phone: (919) 851 2013 


OHIO 

Worthinflon 

Phone: (614) 888 7143 


PENNSYLVANIA 

Phone: (215) 443-5500 
TENNEStfE 

^^SmSIO) 6390251 


TEXAS 

Aus6n 

Phone (512) 458 2591 
Rkhardson 
Phone: (214) 644 3500 


CANADA 

SIGNETICS CANADA LTD. 
Etobicote. Ontario 

Phone: (416)6229314 


Otiaaa, Ontario 

Tech-Trek. Ltd 
Phone:(613)230-3927 


REPRESENTATIVES 

ALABAMA 

HuntsvMc 

Electronic Sales. Inc. 

Phone: (205) 533 1735 


ARIZONA 

Thom Luke Sales. Inc. 
Phone: (602) 941 1901 
UUFORIHA 
Los Gatos 
Sierra Technology 
Phone: (714) 354 1626 
SanOieto 
Mesa Engineering 
Phone: (619) 278:8021 


Etobicoke 

Tech Trek. Ltd. 

Phone: (416) 626-6676 
Poiote Claire 
Tech-Trek. Ltd. 

Phone: (514) 697 3385 
CONNECTICUT 
Yalesville 
Kanan Associates 
Phone: (203) 265 2404 
HXINOIS 
Schaumburg 
Micro-Tex. Inc. 

Phone: (312) 885-1131 
IOWA 
Marion 

Rep. Associates Coro 
Phone: (319) 373-0152 

KANSAS 
Kansas City 

8 C. El^onic Sales 
Phone: (913) 342-1211 

MASSACHUSETTS 

Reading 

Kanan Associates 
Phone:(617)944-8484 

MICHIGAN 
BloomlM HMIs 

Xnra UarksUiHi 

Phone: (hi) 6420203 

MINNESOTA 

Minneapolis 

High Technology Sales 
Phone: (6 

MISSOURI 
Bridgrion 

B C Electronic Sales 
Phone: (314) 2911101 
NEW JERSEY ' 

East Hanover 
Emtec Sales. Inc. 
Phone: (201) 4280600 
NEW MEXICO 


Alxiqiierim 

Power Enter 


Power Enterprises 
Phone: 1505) 298-1918 

NEW YORK 

Ithaca 

Bob Dean. Inc 
Phone: (607) 257-1111 

Melville 

Emtec Sales. Inc 
Phone: (516) 752 1630 

OREGON 

HiNsbero 

Western Technical Sales 
Phone:(503)640 4621 
PENNSYLVANIA 
PilisbHtgh 
Covert 8 Newman 
Phone: (412) 531-2002 
UTAH 

SaHlakeCily 

Electrodyne 
Phone: (801) 486-3801 

WASHINGTON 


Western Technical Sales 
Phone: (206) 641 3900 

Spokane 

Western Technical Sales 
Phone: (509) 922-7600 
WISCONSIN 
Waukesha 
Micro Tex. Inc. 

Phone: (414L 542 5352 


DISTRIBUTORS 

ALABAMA 

Huntsville 

Hamilton/Avnet Electronics 
Phone: (205)837-7210 
Pioneer Electronics 
Phone: (205) 837 9300 

ARIZONA 

Phoenix 

Hamilton/Avnet Elecbonics 
Phone: (602) 231-5100 
Wyte Distribution Group 
Phone (6117' 7aQ.?7T7 

cauforwa' 

ChattvKirlh 

Anthem Elecbonics 
Phone' (213) 700-1000 
Arrow Elecbonics 
Phone: (213) 701 7500 
Costa Mesa 
Avnet Elecbonics 
Phone: (714) 7544111 
Hamibon Elecbo Sales 
Phone: I7I4I641-41W 


Culver City 

Hamilton/Avnet Elecbonics 
Phone: (213) 558 2121 
Hamitton/Avnet Elecbonics 
Military 

Phone: (213) 558-2901 


ElSefundo 

Wyle DIstribubon Group 
Phone: (213) 322-8100 

Irvine 

Schweber Electronics 
Phone; (714) 556-3880 
Wyle Disbibution Group 
Phone: (714) 863-9953 
Newport Beach 
Arrow Elecbonics 
Phone: (714)851-8961 
Sacramento 

Hamilton/Avnet Electronics 
Phone: (916)920-3150 
San Diego 
Anthem Elecbonics 
Phone: (619) 4534871 
Arrow Electronics 
Phone (619) 5654800 
Hamilton/Avnet Elecbonics 
Phone:(619)571-7510 . 
Wyle Disbibubon Group 
Phone: (619) 565 9171 
San Jose 

Anthem Elecbonics Inc 
Phone: (408) 946-8000 
Santa Clara 
Schweber Electronics 
Phone: (408) 748-4700 
Wyle Distribution Group 
Phone: (408) 727-2500 


Sunrqnrale 

PhonV(408r745-6600 
Hamilton/Avnet Elecbonics 
Phone: (408) 743-3366 
Tusbn 

Anthem Elecbonics 
Phone: (714) 730-8000 
Woodland HiHs 
Avnet Electronics 
Phone: (213) 883-0000 
CANADA 
Calgary. (Uberta 
Hamilton/Avnet Elecbonics 
Phone: (403) 230-3586 
Zentronics 

Phone: (403) 272 1021 
Down s vi e w, Ontario 
Cesco Elecbonics 
Phone: (4161 661-0220 


Mississaiiga, Ontario 

Hamilton/Avnet Electronics 
Phone: 1416) 677-7432 
Zentronics 

Phone: (416) 451-9600 
Montreal, Qu^ 

Cesco Electronics 
Phone: (514) 735-5511 
Zenbonics 

Phone: (514) 735-5361 


Oltawa, Ontario 

Cesco Elecbonics 
Phone: (613) 226-6903 
Hamibon/Avnet Elecbonics 
Phone: (613) 226 1700 
Zenbonics 

Phone: (613) 238 6411 
QuebecCUy 
Cesco Elecbonics 
Phone: (418) 524-4641 


Vanconver 

Zenbonics 

Phone: (604) 688 2533 


Ville St. Laurent, Quebec 

HamIbon/Avnet Elecbonics 
Phone: (514) 331^43 


Waterloo 

Zenbonics 

Phone: (519) 884-5700 


Winiiipcg 

Zentronics 

Phone: (204) 775-8661 


COLORADO 

Aurora 

Arrow Elecbonics 
Phone (303) 696 1111 

Denver 

Wyle Disbibubon Group 
Phone:(303)457-9953 

Engjewood 

Hamibon/Avnet Etectronics 
Phone: (303) 740-1000 
CONNECTICUT 


Danbrwy 

HamiTtoi 


Hamilton/Avnti Elecbonics 
Phone: (203) 797-2800 
Schweber Electronics 
Phone: (203) 792 3500 


NaNofford 

Arrow Elecbonics 
Phone: (203) 265-7741 


FLORIDA 
Ft Lauderdale 

Arrow Elecbonics 
Phone: (305) 776-7790 
Hamibon/Avnet Elecbonics 
Phone: (305)971-2900 
Holywood 
Schweber Elecbonics 
Phone: (305) 927-0511 
Palm Bay 
Arrow Electronics 
Phone: (305) 725-1480 
St. Petersburg 
Hamilton/Avnet Electronics 
Phone: (813) 576-3930 
KORGIA 
AttMta 

Schweber Elecbonics 
Phone:(404)449-9170 
Norcross 
Arrow Electronics 
Phone: (404) 449-8252 
Hamibon/Avnet Elecbonics 
Phone: (404) 447-7500 
Schweber Elecbonics 
Phone. (4041 449-9170 
ILLINOIS 
Cbkan 
Bell Industries 
Phone: (312) 982-9210 
Elk Grove 

Schweber Elecbonics 
Phone: (312)364-3750 
Schaumburg 
Arrow El^onics 
Phone: (312) 397 3440 
Seasewvilie 

Hamilton/Avnet Elecbonics 
Phone: (312) 860 7700 
INDIANA 
Indianapolis 
Pioneer Elecbonics 
Phone: (317)849-7300 
Arrow Electronics 
Phone: (317)243-9353 
Hamibon/Avnet Electronics 
Phone: (317) 844 9333 
KANSAS 
Overland Park 
Hamilton/Avnet Electronics 
Phone: (9131 888 8900 
MARYUND 
BaWmort 
Arrow Electronics 
Phone: (301) 247 5200 
Cohimbia 

Hamilton/Avnet Electronics 
Phone:(301)995-3500 ' 

GaHhetsbun 

Pioneer Ifeshington Elecbonics 
Phone: (301) 948-0710 
Schweber Elecbonics 
Phone: (301)8405900 
MASSACHUSETTS 
Bediord 

Schweber Electronics 
Phone: (617) 275-5100 


LionexCorp. 

Phone; (617) 272 9400 
Woburn 

Arrow Electronics 
Phone: (617) 933 8130 
Hamibon/Avnet Electronics 
Phone: (617) 273-7500 
MKHIGAH 
Arm Arbor 
Arrow Electronics 
Phone: (313)971-8220 
Grand Rapids 
HamiRon//Wnet Electronics 
Phone. 1616) 243-8805 
Lhronia 

Hamibon/Avnet Electronics 
Phone: (3131 522-4700 
Pioneer Elecbonics 
Phone: (313) 525 1800 
Schweber Electronics 
Phone: (313) 525-8100 
MINNESOTA 
Eden Prairie 
Schweber Etectronics 
Phone: (612) 941-5280 
Edina 

Arrow Elecbonics 
Phone: (612) 830-1800 
Hinneapoiis 
Arrow Elecbonics 
Phone: (612) 830-1800 
Hamibon/Avnet Elecbonics 
Phone; (612) 9320600 


Hamibon/Avnet Elecbonics 
Phone: (612) 932-06^ 

MISSOURI 
Earth Cby 

Hamibon/Avnet Elecbonics 
Phone:(314)3441200 
SL Louis 
Arrow Etectronics 
Phone: (314) 5670888 
NEW HAMPSHIRE 
Hanchesht 
Arrow Elecbonics 
Phone: (603) 6680968 


NEW JERSEY 
Cb^HiR 

Hamibon/Avnet Elecbonics 
Phone: 1609) 424-0100 
FaMield 

Arrow Elecbonics 
Phone: (201) 575-5300 
Hamibon/Avnet Elecbonics 
Phone: (201) 575-3390 
Lionex Corporahoo 
Phone: (201) 227-7960 
Schweber Electronics 
Phone: (201) 227 7880 
Hooresiown 
Arrow Elecbonics 
Phone: (6091 235-1900 
NEW MEXICO 
MNiQIMyQM 

Hamibon/Avnet Electronics 
Phone: (505) 765 1500 
Arrow Elecbonics 
Phone: (505) 2434566 

HEW YORK 
BuHalo 

Summb Distributors 
Phone:(716)887-2800 
East Syracuse 
Arrow Electronics 
Phone: (315) 652 1000 
Hamibon/Avnet Electronics 
Phone: (315) 437-2642 


Hauppauge. 

Arrow Eb 


LI. 


Arrow Elecbonics 
Phone: (516) 231-lGOO 
Lionex Corp. 

Phone: (516) 273 1660 
Livecpooi 
Arrow Etectronics 
Phone:(315)652-1000 

PhoiiensieilMSl? 

Rochester 

Arrow Electronics 
Phone: (716) 275-0300 
Hamibon/Avnet Elecbonics 
Phone: (716)475^9130 
Schweber Etectronics 
Phone: (716) 424-2222 
Nestbury, LI. 

Scbwdter Elecbonics 
Phone: (516) 334 7474 
NORTH CAROLINA 
Charlotte 

Pioneer Elecbonics 
Phone: (704) 527-8188 

Rale ig h 

Arrow Elecbonics 
Phone: (919)876-3132 
Hamibon/Avnet Electronics 
Phone: (919) 878-0819 
Schweber Elecbonics 
Phone: (919) 876-0000 
Winstou-Salem 
Arrow Elecbonics 
Phone: (919) 725 8711 
OHIO 

Beechvrood 

Schweber Elecbonics 
Phone: (216) 464-2970 

Clevelaiid 

Hamibon/Avnet Electronics 
Phone: (216) 831-3500 
Pioneer Etetibonics 
Phone: (216) 587 3600 
Ceutervilie 
Arrow Elecbonics 
Phone:(513)435-5563 
Dayton 

Hamibon/Avnet Etectronics 
Phone: (513) 433-0610 
Pioneer Standard Elecbonics 
Phone: (513) 236 9900 

Solon 

Arrow Electronics 
Phone: (216) 248 3990 

OKUHOMA 

Tulsa 

Quality Components 
Phone: (9181 664 8812 
OREGON 
Hilsboto 

Wyte Disbibution Group 
Phone: (503) 640«)00 

LakeOsw^o 

Hamilton/Avnet Elecbonics 
Phone: (5031 635-8831 

PENNSLYVANIA 

Horsham 

Schweber Elecbonics 
Phone: (215)441-0600 


fVrow cwCuOraCs 

Phone:(412)8567000 
Pioneer/Pbtsburgh 
Phone: (412) 782 2300 

TEXAS 

Austin 

Arrow Elecbonics 
Phone: (512) 835 4180 
Hamilbin/Avnet Elecbonics 
Phone: (512)837-8911 
Quality Components 
Phone: (5121 835-0220 


OaHas 

Arrow Elecbonics 
Phone: (214) 386-7500 
Hamibon/Avnet Elecbonics 
Phone: (214) 659411! 

Quality Components 
Phone; (214) 387-4949 
Schweber Elecbonics 
Phone; (214) 661 5010 

Houston 

Arrow Elecbonics 
Phone:(713)5304700 
Hamilton/Avnet Elecbonics 
Phone: (713) 780-1771 
Qualby Components 
Phone: (713) 772 7100 
Schweber Etectronics 
Phone: (713) 784-3600 

UTAH 

Sah Lake Cits 

Hamibon/Z^t Elecbonics 
Phone:(801)9724300 
Wyte Distribution Group 
Phone: (801) 974-9953 

WASHINGTON 

BeUem 

Arrow Elecbonics 
Phone: (206) 6434800 
Hamibon/Avnet Elecbonics 
Phone; (206) 453-5844 
Wyle Disbibution Group 
Phone; (206) 453-8300 

WISCONSIN 
Nn Berlin 

Hamilton/Avnet Elecbonics 
Phone: (414) 7844510 

Oak Cre^ 

Arrow Elecbonics 
Phone; (414) 764-6600 

Waukesha 

Bell Indusbtes 
Phone: (414) 7844)235 

FOR SIGNETICS 

PRODUCTS 

WORLDWIDE; 

ARGENTINA 
Phbiiis Argentina S.A 

Buenos Aires 
Phone: 541-7141 

AUSTRALIA 

Philips Indusbtes Holdings Ltd 
Lan^ove. N S.IN. 

Phone; 61-2427-0888 

AUSTRIA 

Osterrichische Philips Bauelemente 

Wien 

Phone: 43-222-93-26-2 

BELGIUH 

H.II Philips A MBU 

Bruxelles 

Phone: 32-02 242-7400 

BRAZIL 

Ibrape 

Saofaulo 

Phone: 554)11-211 2600 

CHILE 

Philips Chbewa SA 

Sanbago 

Phone; 56-2 394001 

COLOMBIA 
Sadape S.A 

Bogota D.E. 

Phone: 600 600 

DENMARK 

MiniwaHA/S 
Kobenhavn N.V. 

Phone; 45-01-69-1622 

FMANO 
Oy Philips Ah 

Helsinki 

Phone: 358-1-7271 

FRANCE 

R.T.C. La RadnlechnigneOampelec 
Paris 

Phone: 33-1-3554499 

GERMANY 

IMvo 

Hamburg 

Phone; 49-40-3296 19 
GREECE 


Phone: 9215111 

HONGKONG 
Phiips H^ Kong, Ud. 

Kwai Chung 
Phone; 8520-245121 


INNA 

Phiips Inda A EtecL Ltd. 
Bombay 

Phone: 91-22-295144 

INDONESIA 

P.T. Phiips Rain Elecbonics 
Jakarta 

Phone; 716 131 

IRELAND 

Philips Electrical Ltd. 

Dublin 

Phone: 353 1 69-3355 

ISRAa 

Rapac Etecbonks, Ltd. 

Tel Aviv 

Phone: 972 3 477115 

ITALY 

Phii^Sp.A 

Milano 

Phone: 39-2-6994 

JAPAN 

Signebcs Japan. Ltd 
Tokyo 

Phone; 813-230-1521 
Osaka 

Phone: 816 3040171 

KOREA 

Phiips Elect. Korea LM. 

Seoul 

Phone: 7944202 

MAUYSIA 

Phiips Malaysia Sdn. Berhad 
Kuala Lumpur 
Phone: 77 44 11 
MEXICO 

Etecbonica S.A. dt C.V. 
Mexico O.F. 

Phone: 52-721-61300 

NETHERLANDS 
Phiips Nederland B.V. 

Eindhoven 

Phone: 31-40-79-3333 

NEW ZEALAND 
Phiips Elecbical Ind. Ltd. 

Auckland 

Phone: 64-9-605914 

NORWAY 
Norsk A/S Phiips 

Oslo 

Phone: 47-2-680200 

PERU 

Cadesa 

Lima 

Phone: 326070 

PHILIPPINES 

Phiips Industrial Dev., Inc. 
Makab'Rizal 
Phone: 868951 
PORTUGAL 

Phiips Portttguesa SARL 

Lisboa 

Phone: 351-19-68-3121 

SHKAPORE 

Phiips Project Dev. Pte., Ltd. 

Singapore 
Phone: 65-253-8811 

SOUTH AFRICA 
E.D.AC. (PTY), Ltd. 
Johannesburg 
Phone: 27-11-614-2362 

SPAIN 

MjniiattS.A 

Barcelona 
Phone: 301 63 12 

SWEDEN 
AB. Ekoma 

Stockholm 

Phone: 464)8-67-9780 

SWITZERLAND 
Phiips AG 

Zurich 

Phone: 41-01-988-2211 

TMWAN 

Phiips Taiwan, Ltd. 

Taipei 

Phone: 8862-563-1717 

THAILAND 
Philips Elecbical Co. 
ol Thailand Ltd. 

Bangkok 

Phone: 233-63369 

TURKEY 

TurkPMms 

ricatelAl 

Istanbul 

Phone: 43 59 10 

UNITED KINGDOM 
MuRard.Ltd. 

London 

Phone: 44-01-5866633 
UNITED STATES 
Signeiics hriemalienai Corp. 
Sunnyvale. California 
Phone: (408) 7367700 
URUGUAY 
LiidecbooS.A 
Montevideo 
Phone: 91 43 21 
HENEZUEU 
hidnsbias Benenlanas 
Phiips GA 
Caracas 

Phone: 58-2-366511 
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CUSTOM/SEMICUSTOM 


%i Custom and Semicustom Circuit Capabiiities 


Full custom or COT/Foundry — SSI offers it ail. 

SSi is committed to providing cost-effective, quaiity 
custom soiutions to your most speciaiized appiications. 
We offer it all: Bipolar, as well as MOS; Analog, Digital, 
and combinations of both. 

Advanced CAD development tools enable our exper- 
ienced staff of 1C designers to create the optimal solution 
for you efficiently and accurately. 

Our state-of-the-art manufacturing facility allows us 
to provide you with the highest quality product when you 
need it. If you already have your own design or tooling, 

SSi can provide very fast turnaround on just those foundry 
and full production services you require. 

For low cost, quick turn around semicustom require- 
ments, ask us about our new standard cell program. 

"g Remember, we have a program to meet all of your 
“application specific” integrated circuit needs. 

V. 

O 

8 Semicustom Arrays 
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SCA-6 AND SCA-12 SWITCHED CAPACITOR CUSTOM ARRAYS 


The SCA-6 and SCA-12 are CMOS, switched-capacitor 
filter semicustom arrays, which can be configured to 
implement up to six or twelve biquadratic filter sec- 
tions, other switched capacitor filter (SCF) architec- 
tures, and general analog functions. Intended primarliy 


for analog signal processing applications, the SCA-6 
and SCA-12 are efficient replacements for many active 
RC and discrete implementations, providing precision 
hIgh-order filtering on a single chip. 


ff\ 




Quality Assurance 


SSi Quality Assurance Capabiiities include: 

• Environmental testing • Burn-in 

• Hi-Rel screening 


STANDARD PRODUCT 

Q.A. FLOW CHART 



Hi-Rel Screening Options 

• Reliability Screening (Method 5004) 

• Qualification and Quality Conformance 
Procedure (Method 5005) 

• Pre-Seal Visual Inspection 
(Method 2010) 

• Stabilization Bake (Method 1008) 

• Temperature Cycle (Method 1010) 

• Thermal Shock 

• Constant Acceleration 

• Fine Leak (Method 1014) 

• Gross Leak (Method 1014) 

• Burn-in 

• SEM Analysis of Wafer Lots 

(Metallization) 


Q.A. CAPABILITIES 

The quality assurance program at Silicon Systems 
specifies and implements standards and controls on all 
SSi products during all phases of design, manufacture, 
and assembly. Product quality is carefully monitored at 
each critical point. For those clients whose applications 
require extraordinary reliability, SSi offers special Hi-Rel 
screening procedures and burn-in. All Hi-Rel process- 
ing steps are in accordance with MIL Standard 883, and 
SSi quality assurance procedures can Include any of 
those shown above. 



Silicon Systems' 

incorporated 


14351 Myford Road, Tusfin, California 92680 (714) 731-7110, TWX 910-595-2809 
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Why Go Custom and 

Why Use Synertek? Classic Custom Design 


Your decision to use a Custom circuit jests basically on the 
requirements of your system. You’ll want to consider the alterna- 
tives available to you: 

• Standard circuits are off-the-shelf products designed for gen- 
eral product applications. If your yearly system volume will be 
less than 10,000, SSI (small scale integration i and MSI 
( medium scale integration ( circuits may be your best solution. 

• Microprocessors may fill your need if your application requires 
great flexibility and cost is not an overriding factor. They are 
most practical when total circuit volume does not exceed 
50,000. 

Advantages of Custom Circuits 

A Custom circuit is an exclusive proprietary design built specifi- 
cally to meet your product requirements. Its advantages are: 


A masterpiece is never developed overnight. An artist needs time 
to think, plan, and create. At Synertek, the average length of time 
needed to bring a circuit from the concept stage to prototype 
production is 6-9 months. Depending on the complexity of the 
device, this may be longer or shorter. Simple circuits can be com- 
pleted within 3-4 months. All circuits, however, are subjected to 
the same stringent testing, quality control, and verification 
checks. 

Keeping with our philosophy of partnership, our engineers will 
confer with you often throughout the design and development 
phases. 

The Custom Design and Development Process 

• System definition — Synertek and the customer establish 
block diagrams, flow charts, and mechanical and electrical 
spscificstions 


• Reduced system cost — Through circuit integration the total 
number of discrete and integrated components can be cut by 
75-90%. This dramatically reduces component inventory, PC 
board assembly, and' power supply costs. 

• Increased reliability — As circuit device count and total system 
size is reduced, system reliability increases. For you, the more 
reliable a system you sell to your customers, the less you will 
have to expend on warranty costs. 

• Features — Special features not available in standard circuits 
or microprocessors can be cost-effectively designed into a 
Custom circuit. 

• Market Leadership — CUSTOM MOS/LSI technology can 
revolutionize a product. It enables new features to be built 
which would otherwise be unavailable or too expensive to 
implement. When your product is manufactured with a prop- 
rietary design, competitors have a more difficult time copying 
it. As a result, you can enjoy longer periods of market leader- 
ship and penetration. 

Why Use Synertek? 

Our ability to develop sophisticated technologies insures our 
market leadership position in custom integrated circuits. We cur- 
rently offer silicon gate HMOS, NMOS, and HCMOS technologies. 
Our advanced computer-aided design facilities, projection align- 
ment equipment, 4-inch wafer fabrication lines, and VLSI testing 
equipment further demonstrate Synertek’s commitment to state- 
of-the-art technology. Synertek offers the following services; 

• Classic Custom Designs — We will design your circuit from 
concept. You may initially provide us with a written explana- 
tion of the function you want, or with a logic diagram of the 
circuit, or with just a specification. 

• Customer Design Teams (C.D.T.) — We will train your engi- 
neers to do their own custom design. The full spectrum of 
design capability can be approached: classic custom hand- 
drawn circuits, designs using the Cell Library™, or seminars 
for C.O.T.™ customers. Your systems knowledge is combined 
with our IC design capability for optimum circuits. 

• C.O.T.™ — Synertek will become the manufacturing arm of 
your in-house design group or your consulting design house. 
By providing you with process design rules, parameters, com- 
puter simulation programs and, most of all, our total coopera- 
tion, we can assure you the manufacturing capability you 
want. 


• Logic design and computer simulation — Our design engi- 
neers convert system functions to MOS logic. Computer 
simulations of critical logic design characteristics are done in 
our DA (design automation) center. SCEPT™ (Synertek Circuit 
Emulation Program and Test) is a conventionally designed 
breadboard which duplicates MOS logic. Once approved by 
you, SCEPT™ is used to write and debug a test program. From 
this point, SCEPT™ is the functional reference for the remain- 
ing design steps. 1-10 weeks. 

• Circuit design and analysis — Individual transistors are laid 
out to implement the SCEPT“ logic. Particular attention is 
paid to critical speed paths. Additional computer-aided circuit 
simulation information is analyzed and incorporated into the 
actual circuit design. 1-4 weeks. 

• Composite layout design — A layout of the circuit design, 
called a composite, is hand drawn to minimize final chip size. 

• Digitizing — The composite drawing is converted in our CAD 
(Computer Aided Design) center to a database tape using a 
Calma interactive graphic system. The digitized information is 
used to generate plots of each circuit layer. The plots are 
compared to the original composite and editing changes are 
made. Editing and checking continues until the database tape 
is approved for the entire composite.1-14 weeks. 

• Mask generation — Once the database tape is approved a PG 
(pattern generation) tape is produced. This tape is used to 
create each mask level. 

We use three methods in mask making — photolithography, 
E-beam and a combination of both. 

• Prototype wafer fabrication — During prototype fabrication, 
numerous quality and electrical inspections are performed to 
assure that every wafer lot meets our s,DecifiGations, 

• First samples — These are untested devices commonly 
referred to as “Cut & Go’s.” They are placed in ceramic pack- 
ages, assembled, and sent to you for initial evaluation. 

2-3 weeks. 

• Test generation — The Cut & Go’s play an essential role in the 
completion of the test program, which was initiated during the 
circuit design stage. The test program must be verified with 
the Cut & Go’s before it is finalized. 

• Prototype production — After fully tested samples are ap- 
proved, prototype production begins. 

• Full production — Scheduled delivery commences after proto- 
type qualification and test verification are completed. 
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Customer Design Teams 

(C.D.T.) The Cell Ubraiy^ 


C.D.T. is a program by which customers can be trained to do 
their own 1C designs. It encompasses the full spectrum of cus- 
tom design from the classical, hand-drawn approach, with 
Synertek’s engineers doing the full design, to the customer 
owned tooling program. CDT’s are designed to take advantage of 
the customer's system knowledge and Synertek’s 1C design and 
production capabilities. The customer has access to our facili- 
ties, design courses, the Cell Library™, advanced CAD tools, 
processes, design expertise, and on-going support. 

The CDT design course is approximately ten weeks long and is 
based upon the structured design methodology. The major por- 
tion of the course demonstrates how to use the Cell Library™, 
with hands-on experience using our CAD tools to complete a 
simple design. Very little time is spent on design physics. As an 
on-going project we are continually developing additional short 
courses as updates as well as video tapes on specific topics. 

Our CAD tools revolve around our mainframe computer, a VAX 
11/780, to enable our customers to use commercially available 
software written for the VAX. NCA corporation's software is used 
for layout verification, including Design Rule Check, Electrical 
Rule Check and Network Continuity Check. The Network Conti- 
nuity Check compares the layout data to the Netlist derived from 
schematic entry. Other services, such as sizing and PG tape gen- 
eration, can also be performed on the VAX. 

Silvar-Lisco’s SOS package including CASS and CAL-MP is 
installed on the VAX. CASS is used for schematic entry via a 
Genisco 1000 or other graphics terminals. Once the schematic 
has been entered, a design data base is created from which sev- 
eral output data formats can be generated. The following outputs 
are presently available; Netlist, TEQAS for logic generation and 
test verification, SPICE for circuit simulation, Network Continuity 
Checker and CAL-MP. 

CAL-MP is used for automatic placement and routing of the cells 
in the Cell Library™. All cells are designed to take advantage of 
the CAL-MP program capability. The program can handle up to 
1800 cells (not gates) with 3600 cell capability to be installed 
soon. Chips of larger size can be created by assemblying parti- 
tioned sections of up to 3600 cells each. 

We are constantly updating and improving our software. Any 
improvements in the NCA or Silvar-Lisco software will be 
installed so that design capability and turn-around times can 
constantly be improved. Dial-up facilities to the VAX are available 
enabling our CDT customers to access the above software via 
remote terminals. 

As an important part of the CDT program Synertek provides 
support in the form of helping with the design, instruction in the 
use of our CAD equipment, providing updates in the course, and 
providing advancements in our process capabilities. Synertek’s 
CDT team is organized to assist the customer in all the crucial 
steps of the design. Once the customer reaches design profi- 
ciency, we have a separate Customer Owned Tooling (C.O.T.™) 
team to move designs quickly into production. As a customer’s 
needs or designs change, CDT’s are flexible enough to tailor on- 
going support to the specific requirements of the customer. 


The Cell Library™ evolves around our n-well, single poly, single 
metal 3 micron HCMOS process. The cells developed are the 
basic cells required to do random logic design. We will continue 
to design increasingly complex cells, such as multi-stage coun- 
ters, voltage comparators, microprocessor cores, ALU’s, etc. 
Customers have the option of designing and using any additional 
cells required in their system. These cells should conform to our 
format requirements, and the- customer has the option of includ- 
ing them in the Cell Library™ user group. 

Designs can be done on any graphics system with the interface 
preferably using GDS II formatted tapes. All cells are fully char- 
acterized over the -55°C to +125®C range. Each cell has its own 
data sheet, with all the electrical and topological parameters. The 
Cell Library™ manual is a TTL type book containing all the 
information on the cells. 

Almost all cells are of constant height and variable width, how- 
ever some cells are of different height to improve layout 
efficiency. For example, there is a tall and narrow flip-flop that 
will be used for long chains of ripple counters. Some of the basic 
cells, such as inverters, NOR gates, NAND gates, are of two dif- 
ferent heights to optimize the auto-router. 

Each cell has inputs at both the top and the bottom with two 
power lines running horizontally through the cell. The cells are 
self-contained, so that no external connections will be required 
to complete them. For most of the cells, connections are made 
by either poly or metal. Production type cells, such as alignment 
marks, CD's, etc. are also available as part of the Cell Library™. 

The Ceil Library™ is available to our classic custom, CDT and 
C.O.T.™ customers. Synertek’s engineers will design a circuit for 
you or teach your engineers to do their own designs using the 
Cell Library™. C.O.T.™ customers may purchase the Cell Library™ 
with or without a production commitment. 

Training for C.O.T.™ customers is also available for a nominal 
fee. 
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Perhaps you have your own MOS design group, or have chosen 
to have your circuit designed by a consulting firin. Or maybe 
another MOS supplier designed the chip and you want to tool-up 
a second-source supplier. Whatever your design source, we can 
produce your circuit on a customer owned tooling (C.O.T.™) 
basis. 

Because of our extensive experience with MOS/LSI technology, 
we understand your reasons for going C.O.T.’“. You want to min- 
imize design cost and production time while maximizing proprie- 
tary design control. We guarantee that your Custom circuit will 
receive the same confidential, proprietary treatment as our own 
in-house designed circuits. 

You may enter the production cycle at a number of various 
stages. We’ll accept your design on a database tape, a pattern 
generator tape, or working plate. You’ll be given an initial docu- 
mentation package that includes an overview of design rules and 
parameters for our MOS processes. 

C.O.T.™ customers provide Synertek’s Product Engineering with 
their chosen form of tooling along with the test tape and specifi- 
cations for testing the customer’s circuit. 

Synertek maintains a policy of requiring characterization data for 
all circuits prior to transfer to production. This measure enables 
Synertek to do further studies on yield enhancements and corre- 
lation. Synertek strives to maximize yields at final test and 


A Sample of Synertek’s MOS Processes 

SILICON GATE NMOS 


Process 

FLD|2 

ENH|2 

DEP|2 

VSB 

Vteo 

Volts 

''tdo 

Vtfo 

Vyoss 

Beta 

A/v2 

— 

Gamma 

VI/2 

cda 

F/cmZ X 104 

pN 

n/D 

PP 

n/D 

X| 

Channel 

Length 

IJ- 

To^tlogical Pitch 

Comments 

B 

ntf 

w/s 

M 

Q 

NDk4 

Yes 

Yes 

Yes 

0 

+0.2 

-3.0 

16 

10 

11 

0.25 

0.7 

15 

60 

1.5 

■ 

6/6 

6/6 

6/6 

Planox, 2 poly process, 
switched capacitor 
techniques for analog 
circuits 

NPM5 

Yes 

Yes 

Yes 

0 

+0.5 

-0.2 

-3.0 

-1.3 

15 

■ 

19 

0.26 

0.7 

27 

30 

0.45 

3 (E & D) 
4(1) 

4/5 

5/5 

5/5 

HMOSI. Dual implants for 
each ENH and DEP 
transistor {optional)^ 

NPM6 

Yes 



0 

+0.5 

-0.0 

-3.0 

-1.3 

15 

7(1 .6m) 

29 

0.25 

0.8 

24 

27 

0.35 


3/3 

3.5/3.5 

3.5/3 

Planox; single poly. 

Stepper technology and 
ail dry etch process 

NFN5 

Yes 



D 

IQI 

m 

H 

11 

D 

0.75 

0.7 

15 

m 

D 

D 

5/4 

5/5 

5/5 

Planox; EEPROM process 


•Also available with dry etch processing at contact. 


SILICON GATE CMOS 


Process 

Channel 

iitfo 

Vto 

Beta 

aA/v2 

Bvdss 

Gamma 

pNopP 

fVD 

pPnIy 

n/o 

Channel 

Length 

_ ...... 

Topetogical Pttch 

Comments 

Poly 

w/s 



AI-AI 

w/s 

CPN5 

P 



m 

-19 

0.7 

50 

20 

3 


3.5/14 

IBI 

4/5 

Single poly, n-well process 

Available up to 12 V* 

N 

IQII 

IQ 

D 

+17 

05 

25 

15 

3 p 

Biy 


OH 

4/5 

CA72 

■ 

-16 

-0.9 

5.5 

-19 

0.7 

'50 

1)20 

15 

■ 

QQ 

2.5/10 


3/3.5 

Double poly, high voltage 




3/3.5 


+10 

+0.9 

17 

+17 

0.5 

25 

2) <100 
<100 

■ 

■ 

■ 

1 




•Also available using stepper technology. 


ultimately reduce circuit costs to the customer. We view C.O.T.™ 
as a joint effort on the part of vendor and customer. Our goal is 
to work with the customer’s design group, to lend the necessary 
technical support and to build a successful working relationship. 

Again, we will meet with you as early in the program as possible 
to establish a close working relationship. If you wish to design 
your own proprietary circuit, our engineering staff is available for 
design aid and general program guidance. We take measures to 
enhance a smooth product flow. Our program managers monitor 
your circuit from our CAD center through production. We also 
have a back-log control system that continually updates you on 
product schedules and shipments. 

As a C.O.T.™ customer, you have access to our extensive manu- 
facturing and assembly facilities in addition to our advanced 
processes. 

A Process for Every Masterpiece 

Selecting the right process for your Custom circuit is one of your 
most important decisions in the design cycle. 

Synertek’s offering of fully proven manufacturing processes has 
the right answer for you. It includes state-of-the-art HMOS, 
HCMOS and EEPROM in addition to the industry standard 
NMOS silicon gate technology. Electrical and Topological Design 
Rules are available under a non-disclosure agreement. 
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INTERNATIONAL DISTRIBUTORS 


ARGENTINA, COLUMBIA, 
ECUADOR, VENEZUELA, 
MEXICO, PERU 
Intectra 

2629 Terminal Blvd. 

Mt. View, CA 94043 
Tel. (415) 967-8818 

AUSTRALIA 
A J Distributors Pty Ltd. 

P.O. Box 71 

Prospect, S. Australia 5082 
Tel. 269-1244 
Telex (790) 82635 

AUSTRIA 

Becos Electronic Ges. 
M.G.H. 

Gablenzgasse 52 
A-1 160 Vienna, Austria 
Tel. 0222/959145 
Telex (847) 134606 

BELGIUM 
J. P. LeMaire S.A. 

Limberg, Stirum 243 
18l0 Wemmel, Belgium 
Tel. 02/4784847 
Telex (846) 24610 

BRAZIL 

HIcres Importacao 

Rua Aurora 
CEP 01209 
Caixa Postal 18767 
Sao Paulo, Brazil 
Tel. (011) 223 7388 
Telex (391) 113298 
CANADA 

Future Electronics 

237 Hymus Blvd. 

Pointe Claire 
Quebec H9R 5C7 
Canada 

Tel. 514-694-7710 
TWX: 610-421-3251 
Telex 05-823654 
DENMARK 
Advanced Electronik 
55, Mariendalsvej 
DK2000, Copenhagen F, 
Denmark 
Tel. 01 194433 
Telex (855) 22431 

ENGLAND 

Paterson/Steadman & 
Partner Ltd. 

The Hub 
Emson Close 
Saffron Walden, Essex 
CB10 1HL, England 
Tel. 27067 
Telex (851) 81653 

J. B. Tratsart Ltd. 

Dogmersfield Nr. 

Baskingstroke 

Hampshire RG27 8SU, 

England 

Tel. 02514 3334 

Telex (851) 916196 


FINLAND 

ITT Multikomponent 

Tyopajakatu 5 
PL1 07.00501 
Helsinki 50, Finland 
Tel. 739100 
Telex (857) 121450 

FRANCE 

Conseilet Promotion 
28 Rue de la Procession 
92150 Suresnes, France 
Tel. 5064275 
Telex (842) 614596F 

HOLLAND 

Manudax-Nederland B.V. 

54732G Heeswijk (N.B.) 
Meerstraat 7, Holland 
Tel. 04139 2901 
Telex (844) 50175 

HONG KONG 
Conmos Products, Ltd. 
Haynein Bldg., 11th Floor 
1 Tal Yip Street 
Keun Tong, Kowloon, 

Hong Kong 
Tel. 3-684572 
Telex (780) 85448 

INDIA, MALAYSIA, 
SINGAPORE, THAILAND 
Radio & Craft Publications 

4794/23 Bharat Ram Road 
Daryanganj, New Delhi 2, 
India 

Tel. 277147 

ISRAEL 

STG International Ltd. 

10 Humberman Street 
P. O. Box 1276 
61012 Tel Aviv, Israel 
Tel. 248231 
Telex (922) 342229 

ITALY 

Gruppo Editoriale Jackson 
S.R.L 

Via Rosellini 12 
20124 Milan. Italy 
Tel. 68 80951 
Telex (843) 315366 

JAPAN 

Asahi Glass Company, Ltd. 
Electronic Components 
Group - 

1-2 Marunouchi 2-chome 
Chiyoda-ku, Tokyo 100, 
Japan 

Tel. (03) 218-5813 
Telex (781) TK4616 

Overseas Data Service Co. 
Ltd. 

Shugetsu Building No. 12-7 
Kita-Aoyama 3-chome 
Minato-ku, Tokyo 107, Japan 
Tel. (03) 400-7090 
Telex (781) J26487 



HEARST BUSINESS COMMUNICATIONS, INC./UTP DIVISION 

645 Stewart Avenue, Garden City, NY 11530 (516) 222-2500 TWX: 510-222-1673 


Tokyo International 
Communications Inc. 
Miyajima Bldg. 

28 Yoyogi 1-chome, 
Shibuya-ku 
Tokyo 151, Japan 
Tel. 379-2561 
Telex (781) 33106 

NORWAY 
Fagbokservice A.S. 
Ekebergn, 130B 
Box 94 

Bekkelagshogda, Oslo 2. 
Norway 

Tel. (02) 282237 

SOUTH AFRICA 
Suntronika 

Dargene House, 

10 Station Street 
Braamfontein, Johannesburg 
South Africa 
Tel. 725-1210 
Telex (960) 4-24143 

SPAIN 

Sagitron 

Castello 25, 2, ® 

Madrid 1, Spain 
Tel. 402 6085 
Telex (831) 43819 

SWEDEN 

FertronicAB 

Snormakarvagen 35 
Box 56, 

16126 Bromma, Sweden 
Tel. 08/252610 
Telex (854) 11181 

SWITZERLAND 
W. Stolz AG 

Taefernstrasse 15 
CH-5404 Baden-DaettwiI 
Switzerland 
Tel. 056 840151 
Telex (845) 54070Z 

TAIWAN 

Heim Engineering & 

Trading Co. 

49 No. 143 Section 4 
Hsin Yi Rd. 

Taipei, Taiwan, ROC 
Tel. 709-1888 
Telex (785) 28204 
TURKEY 
EMPA Elektronik 
(Mamulleri Pazarlama AS) 
Tersane Cad. Kuthan 38/408 
Tr-Kara Koy — Istanbul, 
Turkey 

Tel. (11)496249 
Telex 24429 
WEST GERMANY 
Astronic GmbH 
Winzererstrasse 47d 
8000 Munich 40, 

West Germany 
Tel. (089) 309031 
Telex (841) 5216187 
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Gate Arrays 


Convert Your Precision Analog 

or Analog'Digital Subsystem 

to a Single CMOS 1C 


Were you told to go full custom because no one could get close to yoUr 

precision analog specs? Get the facts about the world’s first silicon gate 

CMOS precision analog and analog-digital ULA— the TelmoS TM 6000. 


PRECISION ANALOG SPECS 

Compare the TM 6000 specs— they are 5 to 
20 times more precise than a metal gate ULA. 

• 90 nV/V^ Hz 

• 5 MHz gain bandwidth product 

• 0.1% capacitance matching 

• 80 ppm/°C internal bandgap reference 

• 5.7 V buried zener {w/200Q internal R) 

• Switch cap. filter (50 KHz corner frequency) 

• Plus other key analog specs 

DESIGNER FLEXIBILITY 
VS. PREDETERMINED CELLS 

Forget about rigid design rules and predetermined 
cells. The TM 6000 allows engineers the full use of 
their design creativity and imagination. It provides 
complete circuit flexibility and choice of designs. 
Send for the TM 6000 Design Manual and designers 
kits that consist of selected cell library config- 
urations. All designer aids are immediately available 
and more are added each , month. 


Send for information /Manuals: 


BUILD THESE SUBSYSTEMS AND MORE... 


• Op amps (<5 mV offset) • Switched capacitor filters 

• A/D converters • DC/DC converters 

• D/A converters • V/F converters 

• Crystal or voltage • Flash A/D converters 

controlled oscillators • Analog multiplexers 

• Phase locked loops • Zener/bandgap volt ref. 

AND IF ANALOG ISN’T YOUR BAG 

For all digital subsystems use Telmos’ high speed 
TM 4000 CMOS silicon gate arrays or the low cost 
TM 3000 metal gate arrays. For applications re- 
quiring up to 300 volt output transistors, inquire 
about the TM 5000 High Voltage CMOS gate arrays. 
Send for Design Manuals. 

Call Al Kadis, Manager of Marketing at (408) 732-4882. 


EUROPEAN OPERATIONS AND DESIGN CENTER: West Germany: 
Telmos GmbH, Ellingerweg 98, 8000 Munchen 80, Tel: (089) 432004. 



^ . Telmos Inc. 

740 Kifer Road 
Sunnyvale, CA 94086 



Model TM6000 A/D Array 

□ Manual - $70 

□ Kit Information (1-21 below) 

1. Voltage Splitter for DC-DC converter use. 

2. Medium performance (12 micron gate) 
operational amplifier. 

3. High performance (24 micron gate) 
operational amplifier. 

4. 12 micron N-channel devices with P-well 
contact to determine MOS characteristics. 
12 micron N-channel current mirror. 

5. 24 micron N-channel devices with P-well 
contact to determine MOS characteristics. 
24 micron N-channel current mirror. 

6. Second-order low-pass switched 
capacitor filter. 


7. High speed comparator. 

8. Bandgap reference. 

9. Eight bit monotonic DAC. 

10. High impedance N-channel and 
P-channel devices. 

11. High speed differential amplifier with 
fixed gate. 

12. Four bit flash converter. 

13. 12 micron P-channel devices with 
substrate contact to determine 
MOS characteristics. 12 micron 
P-channel current mirror. 

14. 24 micron P-channel devices with 
substrate contact to determine 
MOS characteristics. 24 micron 
P-channel current mirror. 


15. Voltage controlled oscillator (VCO), 

16. Triple P-channel Op-amp. 

17. Quad P-channel Op amp. 

18. Triple N-channel Op amp. 

19. Quad N-channel Op amp. 

20. Quad comparator. 

21. Second-order high-pass switched 
capacitor filter. 

Model TM5000 High Voltage Gate 

□ Information 

Model TM 4000 Silicon Gate 

□ Manual - $35 

□ Information 

Model TM3000 Metal Gate 

□ Manual - $35 

□ Information 
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TI Standaid-cell Tkhnology 
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Now, you can achieve better performance 
by matching logic more closely to your 
design requirements. TI’s new 3'jJim 
CMOS standard-cell technology is the 
fast, simple means by which you can gain 
the advantages of VLSI custom chips at 
a price you can afford. TI CMOS 
standard-cell technolc^ lets you design 
your own semicustom ICs. Quickly. 
Economically. And best of all, using 
familiar design rules and techniques that 
let you focus on your logic design, 
rather than on IC design. 

Semicustom logic 
made affordable 

A single semicustom chip created with 
TI’s standard-cell technology lets you 
replace hundreds of discrete TTL compo- 
nents. Allowing you to dramatically 
reduce your system parts count. Improve 
reliability. Lower power dissipation. 

Develop a lighter, more compact prod- 
uct. And decrease assembly costs 
because of fewer parts and fewer inter- 
package connections. 

What’s more, system cost with TI’s 
standard-cell logic is often much less 
than with discrete logic. 

Easy does it 

TI’s starviard-cell system makes develop- 
ing semicustom logic as easy as arranging 
packaged logic chips on a PC board. All 
you do is develop your design using familiar 
TTL logic flmctions as your building blocks. 

Your schematic can be in the form of a 
discrete IC breadboard. Or you can 
draw your schematic on paper, or set it 
up using an engineering work station. 

Then, you create a simulation model for 
your schematic and exercise it to verify 
performance and define the tests that 
your chips must pass in production. 


Simple yet advanced, TI standard-cell 
technology lets you develop one-chip logic 
systems using traditional TTL design 
techniques. Extensive support from TI 
includes advanced engineering work stations 
now located at all TI Regional Technology 
Centers. The reduced cost, size, 
weight, and power consumption of TI 
standard-cell chips can benefit products 
ranging from simple electronic games to 
logic-intensive systems for advanced 
computers. 


PRODUCT PREVIEW 

This page contains information on a product under 
development. Texas instruments reserves the right to 
change or discontinue this product without notice. 
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Semocustcm CM3S k)gk 
design using your TTL knovv-lKow. 


TYPICAL STANDARD-CELL DESIGN 

APPUCATION 

• FLOPPY-DISK LOGIC DISPLACEMENT— 8-BIT MICROPROCESSOR DESIGN WITH ROM AND DRAM INTERFACES 

• PRESENT DESIGN— 48 LPS AND SCHOTTKY DEVICES 

• THIS DESIGN— 1-40 PIN 1 ,550-GATE STANDARD CELL 

PERFORMANCE ANALYSIS 


IMPACT AREA 

LPS DESIGN 


STANDARD CELL 

PERFORMANCE 

LPS 


LPS EQUIVALENT OR BETTER 

POWER DISSIPATION 

1.35 W 


50 mW 

PC BOARD AREA 

40 SO. INCHES 


3 SO. INCHES 

NO. OF SOLDER JOINTS 

720 


40 

COMPONENT COST 

DESIGN DELIVERY TIMING 

X 


0.3X 

ACTIVITY 

WEEKS 

CUM. 

COMMENTS 

DESIGN IDENTIFIED 

0 

0 

QUOTE. TERMS, AND CDNDITIONS 

DESIGN SUBMIHED TO RTC 

4 

4 

LPS SCHEMATICS AND TEST DATA 

RTC SUBMISSION TO FACTORY 

6 

10 

COMPUTER-GENERATED DATA BASE AND LAYOUT 

FACTORY SUPPLIES PROTOTYPES 

7 

17 

20 UNITS TO SPECIFICATION 

FIRST PRODUCTION DELIVERY 

6 

23 

HIGH-VOLUME MANUFACTURE 

Low logic costs per installed gate combine with quick turnaround times to help bring your system 
cost down the learning curve fester. 


After that, your responsibilities are 
over. TI handles all the time-consuming 
details of chip layout, testing, and 
verification. Turnaround time and costs 
are kept to a minimum by TPs automated 
design system. 

This approach gives you two key 
advantages. First, it lets you capitalize 
on the expertise you’ve developed over 
years of using standard logic f^ilies like 
SN54/74LS Low-power Schottky TTL. 
Second, it gives you the benefit of TPs 
decades (rf experience in IC design. 

If you prefer, you can do the chip 
layout yourself In this case, TI supplies 
the specifications you need to lay out 
your design usir^ standard cells. 

Wide choice of functions 
eases design task 

Many popular functions equivalent to 
SN54/74 devices are already available in 
TPs new SN54/74SC fiimily of standard- 
cell logic fimctions. The current family 
members are d-fim twin-well CMOS 
harts based on TI’s SN54/74HC fknily of 
high-speed CMOS logic functions. The 
new SN54/74SC family meets or exceeds 
SN54/74HC specifications and offers 
the same advantages of low power con- 
sumption, high noise immunity, flexible 
power-supply requirements, and switch- 
ing speeds comparable to Low-power 
Schottky performance. 

With a 2-picofarad load, the typical 
propagation delay is 3 ns per gate, with a 
typical power dissipation of 60 |xW per 
gate at 1 MHz. Electrostatic discharge 
protection on input and output buffets 
exceeds 2000 volts. Latchup protection 


on outputs has been shown to exceed 
± 300 itlA at room temperature. 

Many new standard-cell functions are 
coming soon. Plans include unique “pro- 
cedural cells” that let you partially 
define your own on-chip RAM, ROM, 
ALU, counters, and other functions. 
Also upcoming is a series of advanced 
standard-cell functions offering 
Advanced Low-power Schottky perfor- 
mance levels. 

Depending on your design needs, TI 
standard-cell ICs can be packaged in 
anything from 8-pin DIPs to multipin 
chip carriers. And MIL versions will also 
be available.! 

Sized to fit 

What’s more, standard-cell ICs are sized 
to meet your specific design require- 
ments. You aren’t tied to a specific chip 
size, as in the case of gate or logic arrays. 

tCheck field sales office for availability. 


Standard-cell functions are also packed 
much more densely than logic^array 
functions. That’s because the fimctions 
are separately selected and placed on chip 
for each design. In contrast, logic arrays 
must implement the desired function: 
using a preset collection of logic elements, 
such as NOR gates. 

TI standard-cell ICs let you avoid the 
problem of “unused” gates. They also 
minimize silicon-consuming routing areas 
needed to interconnect logic arrays. 

The result is cost-effective, compact 
ICs that pack much more functionality 
in less chip space. 

This translates into substantial savings 
in IC production costs. Savings that 
make TI standard-cell solutions an 
attractive choice for low- as well as 
high-volume products. 

Versatile lo^c ICs 

You can put standard-cell ICs from TI 
to work in just about any system requir- 
ing digital logic. Like printers and 
terminals. Dedicated controllers. Instru- 
mentation. Automotive controls. Video 
games, personal computers, and other 
consumer electronic products. 

Standard-cell ICs from TI provide 
the affordable logic you need to build 
better man-to-machine and machine-to- 
machine interfeces into your products. 

For “friendlier” computers and “smarter” 
office systems. 

The modest power, size, and weight 
requirements of TI’s CMOS standard-cell 
chips are also ideal for battery-powered 
and portable equipment. 


TYPICAL CELLS 



MEDIUM SIZE 
MODERATE DRIVE 


MAXIMUM SIZE 
HIGH DRIVE 




Each function in the SN54/74SC family has a number of physical implementations, allowing 
TI to better optimize your circuit design. 
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Simple design system with quick 
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Texas Instruments step-by-step approach 
speeds development of SN54/74SC semicustom logic. 


TI’s standard-cell integration system 
offers two basic routes for developing 
standard-cell ICs. With one, you design 
the logic system you need and leave the 
chip layout and verification to TI. Or you 
can do the layout yourself, using standard- 
cell specifications. Here’s the typical 
design sequence you’ll follow if TI does 
the layout: 



1 You develop a schematic or dis- 
crete IC breadboard of the required 
logic system using SN54/74SC func- 
tions (your schematic can be drawn 
on paper or via an engineering work 
station). 



2 You create a TIDAL’ data base 
for your design using a schematic- 
capture program. This can be done 
either at your plant site using an 
engineering work station or at your 
local TI Regional Technology Center. 


6 


7 


I 


8 


TI runs a post-layout sim- 
ulation to validate the 
performance from the 
layout, including the 
extraction of the inter- 
connect delays. 


J" 


TI develops a computer- 
aided layout of your design. 


5 


4 


TI runs a simulation, 
testability analysis, test- 
pattern grading, and tech- 
nology check to double- 
check your logic design. 


TI runs a schematic- 
verification program to 
check the chip layout 
against the TIDAL- 
encoded logic diagram. 


TI runs a final simulation 
step to demonstrate the 
AC performance of the 
logic design. Results ate 
submitted to you prior to 
prototype febrication and 
become, on your approval, 
the final conformance 
specification of your 
standard-cell IC design. 



9 


j 


TI inputs the layout data 
base to pattern-generation/ 
slice-writing equipment. 


10 


Prototypes are fabri- 
cated, assembled, and 
tested against prefabrica- 
tion test specifications. 
Testing is performed using 
your simulation model 
as a “known good unit.” 



11 Prototypes are shipped to you 
for in-system evaluation and the deci- 
sion to go to production. 



3 You input your TIDAL data 
base to various design tools to perform 
simulation, testability analysis, test 
generation, and test-pattern grading. 
All these tools are available through 
your local TI Technology Center, 
along with computers to run them. 
Some of the tools can be run on your 
own computer or accessed via a 
remote-job-entry connection 
(depending on the typre of computer 
you have). 


‘Tl’s high-level hardware description language. 
Trademark of Texas Instruments. 
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turnaround. 


Important Notice: Texas Instruments reserves the right to make 
changes at any time in order to improve designs and to supply 
the best possible product. 

Texas Instruments provides customer assistance in varied 
technical areas. Since TI does not possess lull access to data 
concerning alt of the uses and applications of customers’ 
products, respot«ibility is assumed by TI neither for customer 
product design nor for any infringements of patents or rights of 
others which may result from TI assistance. 


All the support you need... 
nearby 

The support you need to create your 
standaid-cell design is conveniently avail- 
able at your nearest TI Regional Tech- 
nology Center. 

Each Technology Center is staffed 
with a team of standard-cell specialists 
who will work closely with you to 
coordinate TI’s layout, testing, and 
fabrication efforts with your design goals 
and product schedule. 

Support services include a telephone 
hot line for getting fast answers to tech- 
nical questions. In-depth training courses 
on standard-cell technology. Assistance 
in design optimization and test develop- 
ment. Access to hardware and software 
design tools. Even complete turnkey 
design services. With the all-important 
personal contact that ensures a quick 
response to your needs. 

Streamlined design system 

Tl’s standard-cell integration system 
features a set of state-of-the-art, fully 
integrated design-automation took. 

These range from schematic-capture and 
design-simulation programs to design- 
verification software and automated 
tooling equipment. 

All the took can share design infor- 
mation via TTs TIDAL Transportable 
Integrated Design Automation Language. 
This saves valuable engineering time by 
eliminating the need to recode 
incompatible programs. 

Many of the design took can run on 
your own system (depending on the level 
of the toolV Systems like the IBM 
personal computer, IBM 4341, 

VAX 11/780™ systems, and a wide vari- 
ety of engineering work stations. 

Some of the software took are also 
available for licensing. Dial-up access to 
the more complex design software is 
available through the Regional Technol- 
ogy Centers. In addition, engineering 
work stations are located at each of the 
Technology Centers for designers who 
wish to come in and use them. 

TI’s design system k the outcome of 
two decades of involvement in design 


'"Digital Equipment Corporation 


automation. Many of the took— such as 
TI’s proprietary layout-verification soft- 
ware — have provided major productivity 
improvements on scores of TI designs 
for ICs. This sophisticated design system 
gives your standard-cell design a very high 
probability of first-pass prototypes which 
are not only functional but producible. 

Fast turnaround 

TI’s design system cuts manual inter- 
vention in the design process to a mini- 
mum, resulting in very short design- 
cycle times. 

To speed things up still further, TTs 
Customized Components Division (the 
division responsible for TTs standard-cell 
product area) has its own dedicated 


and test faciliry for prototype and low- 
volume IC production. 

In most cases, you’ll have prototypes 
in your hands within six to eight weeks 
after joint approval of design data base, t 
Our objective is to be fast — our com- 
mitment is to provide on-time delivery of 
ICs that fully meet your specifications. 
Providing the crucial edge you need in 
getting a product to market ahead of your 
competition. 

For more information 

To find out more about the TI standard- 
cell integration system, please contact 
your nearest TI field sales office as 
listed on the back cover. 

tCycle time from initial design to pitxotype shipments is 
tynira|lv 10 tO 12 Weeks. 


Texas Instruments SN54/74SC Functions 


74SCOO 

GATES 

2-lNPUT NAND 

74SC02 

2-INPUT NOR 

74SC04 

INVERTER 

74SC08 

2-INPUT AND 

74SC10 

3-INPUT NAND 

• 74SCI1 

3-lNPUT NAND 

74SC20 

4-INPUT NAND 

• 74SC21 

4-INPUT AND 

• 74SC22 

5-lNPUT NAND 

74SC27 

3-INPUT NOR 

• 74SC30 

8-lNPUT NAND 

74SC32 

2-INPUT OR 

• 74SC86 

2-lNPUTXOR 

• 74SC260 

5-lNPUT NOR 

• 74SC266 

2-INPUT XOR 

• 74SC425 

3-STATE BUFFER, LOW ENABLE 

• 74SC426 

3-STATE BUFFER, HIGH ENABLE 

• 74SC20CI0 

6-lNPUT NAND 

• 74SC2001 

7-lNPUTNAND 

• 74SC2002 

6-INPUT OR 

• 74SC2003 

7-INPUT OR 

• 74SC2004 

5-lNPUTAND 

• 74SC2005 

6-lNPUTAND 

• 74SC2006 

7-INPUT AND ' 

• 74SC2007 

8-lNPUT AND 

• 74SC2008 

5-lNPUT OR 

• 74SC2009 

6-lNPUT OR 

• 74SC2010 

7-lNPUT OR 

• 74SC2011 

8-INPUT OR 

74SC4002 

4-lNPUT NOR 

74SC4072 

4-lNPUTOR 

74SC4075 

3-lNPUT OR 

• 74SC4078 

8-lNPUTNOR 

74SC74 

FLIP-FLOPS, REGISTERS, LATCHES 
D-TYPE FF 

• 74SC75 

TRANSPARENT LATCH 

• 74SC109 

J-K BAR FF, PET 

• 74SC112 

]-K FF, NET 

* 74SC373 

OCTAL TPU\.NSP.ARENT LATC.H 

• 74SC374 

OCTAL D-TYPE REGISTER 

• 74SC2101 

D-TYPE FF WITH PARALLEL LOAD 

• 74SC2102 

T-TYPE FF 

• 74SC2103 

T-TYPE FF WITH PARAaEL LOAD 

• 74SC2104 

GATED T-TYPE FF 

• 74SC2105 

GATED T-TYPE FF WITH PARALLEL LOAD 

• 74SC2106 

GATED T-BAR FF 

• 74SC2107 

GATED T-BAR FF WITH PARALLEL LOAD 


• 74SC192 

• 74SC193 

• 74SC194 

• 74SC198 

• 74SC2200 

• 74SC2201 


COUNTERS, TIMERS 
UNIVERSAL 4'BIT DECADE COUNTER 
UNIVERSAL 4'BIT BINARY COUNTER 
UNIVERSAL 4-BIT SHIFT REGISTER 
UNIVERSAL 8-BlT SHIFT REGISTER 
UNIVERSAL 8-BIT BINARY COUNTER ' 
UNIVERSAL 8-BlT DECADE COUNTER 


• 74SC138 

• 74SC139 

• 74SC150 

• 74SC154 

• 74SC251 

• 74SC253 

• 74SC258 


DECODERS, MULTIPLEXERS 

3:8 DECODER 
2:4 DECODER 
16:1 MUX 
4:16 DECODER 
8:1 MUX 
4:1 MUX 
2:1 MUX 


COMPARATORS, PARITY GENERATORS 

• 74SC85 4-BIT COMPARATOR 

• 74SC280 PARITY GENERATOR 

• 74SC348 PRIORITY ENCODER 

• 74SC688 8-BlT COMPARATOR 


ADDERS, ALUs, SUPPORT FUNCTIONS 


• 74SC83 

4-BlT ADDER 

• 74SCI81 

ALU 

• 74SC182 

CARRY GENERATOR 

74SC482 

CONTROL ELEMENT 

• 74SC2300 

RC CRYSTAL OSCILLATOR 


ROM, RAM 

• 74SC189 

16x4 RAM 

• 74SC371 

256x8 ROM 


INPUT BUFFERS 

74SC5000 

CMOS INPUT BUFFER 

74SC5001 

TTL INPUT BUFFER 

• 74SC5002 

2 ihA BIDIRECTIONAL I/O BUFFER 

• 74SC5003 

SCHMITT INPUT BUFFER 

• 74SC5004 

4 mA BIDIRECTIONAL I/O BUFFER 


OUTPUT BUFFERS 

74SC5100 

2 mA OUTPUT BUFFER 

74SC5101 

2 mA OUTPUT BUFFER, 3-STATE 

74SC5102 

2 mA OUTPUT BUFFER, OPEN DRAIN 

• 74SC5103 

4 mA OUTPUT BUFFER 

• 74SC5104 

4 mA OUTPUT BUFFER, 3-STATE 

9 Planned availability 4Q83 9 Planned availability 1H84 
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CUSTOM/SEMICUSTOM 


TEXAS INSTRUMENTS 
SN54/74SC STANDARD CELL 
PRODUCT SUMMARY 




Ci 

(pF) 

DELAY 

dDELAY 

FUNCTION 

DESCRIPTION 

tpD 

(ns)t 

d (tpD) 
(ns/pF) t 


Internal Cell Functions: 


Inverters 

SN54/74SC04 Always Active 

IVllO IX (Minimum Drive Capability 0.15 2.8 1.5 

IV120 2X 0.32 1.8 0.8 

IV 140 4X 0.67 1.2 0.5 

IV160 6X 1.01 1.0 0.4 

IV180 8X 1.34 0.9 0.3 

NAND Gates 

SN54/74SC00 2-Input NAND 

« NA210 IX 0.15 3.3 1.9 

1 NA220 2X 0.33 2.0 0.9 

E NA230 3X 0.50 1.8 0.6 

3 NA240 4X 0.68 1.5 0.5 

m NA260 6X 1.07 1.4 0.4 

“ SN54/74SC10 3-Input NAND 

S NA3I0 IX .... 0.12 4.2 2.5 

0 NA320 2X 0.31 2.5 1.1 

^ NA330 3X 0.48 2.2 0.7 

■ NA340 4X 0.65 2.0 0.5 

SN54/74SC20 4-Input NAND 

NA410 IX 0.14 5.0 3.0 

NA420 2X 0.32 3.2 1.2 

NA430 3X 0.48 2.8 0.8 

NOR Gates 

SN54/74SC02 2-Input NOR 

NO210 IX 0.12 4.3 2.6 

NO220 2X 0.29 2.5 1.3 

NO230 3X 0.43 2.1 0.8 

NO240 4X 0.58 1.8 0.6 

SN54/74SC27 3-Input NOR 

NO310 IX 0.10 5.9 3.8 

NO320 2X 0.27 3.7 1.9 

NO330 3X 0.41 3.0 1.2 

SN54/74SC4002 4-Input NOR 

NO410 IX 0.13 7.5 4.3 

NO420 2X 0.24 4.9 2.3 
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FUNCTION 

DESCRIPTION 

Ci 

(pF) 

DELAY 

tpD 

(ns)"*^ 

dDELAY 
d (tpD) 
(ns/pF)t 

AND Gates 





SN54/74SC08 

2-Input AND 




AN210 

IX 

0.15 

3.8 

1.0 

AN220 

2X 

0.15 

3.5 

0.5 

AN240 

4X 

...... 0.15 

3.1 

0.3 

AN260 

6X 

0.33 

2.8 

0.2 

SN54/74SC11 

3-Input AND 




AN310 

IX 

0.14 

4.5 

1.2 

AN320 

2X 

0.14 

4.1 

0.7 

AN340 

4X 

0.14 

4.6 

0.5 

AN360 

6X 

0.32 

3.5 

0.3 

OR Gates 





SN54/74SC32 

2-Input OR 




OR210 

IX .1 

0.17 

4.3 

1.4 

OR220 

2X 

0.17 

4.0 

0.8 

OR240 

4X 

0.29 

3.3 

0.4 

OR260 

6X 

0.29 

3.7 

0.3 

SN54/74SC4075 

3-Input OR 




OR3iO 

IX 

....... 0.14 

C ^ 

1 A 

1 

OR320 

2X 

0.14 

5.0 

0.9 

OR340 

4X 

0.24 

4.3 

0.5 

OR360 

6X 

0.24 

5.1 

0.4 

SN54/74SC4072 

4-Input OR 




OR410 

IX 

0.12 

6.5 

1.5 

OR420 

2X 

0.12 

6.2 

0.9 

OR440 

4X 

0.23 

5.5 

0.5 

OR460 

6X 

0.23 

5.8 

0.4 

FLIP-FLOPS 





SN54/74SC74 

D-Type FLIP-FLOPS 




DFB20 

Preset & Clear 

0.13 

8.8 

0.7 

DFP20 

Preset 

0.13 

7.9 

0.7 

DFC20 

Clear 

0.13 

7.9 

0.7 

DFN20 

No Preset or Clear 

0.16 

7.0 

0.7 

DFY20 

D Low, Preset 

0.29 

7.3 

0.7 

DFZ20 

D Low, Preset & Clear 

0.29 

7.9 

0.7 

External Input and Output (I/O) Cell Functions: 




Input Cells 





SN54/74SC5000 

CMOS Level Input, Inverting 




IPAOO 

Minimum Height Cell 

1.0 

1.6 

0.7 

IPBOO 

Corner Cell 

1.0 

1.6 

0.7 

IPCOO 

Minimum Width Cell 

1.0 

1.6 

0.7 

SN54/74SC5001 

TTL Level Input, Inverting 




IPA03 

Minimum Height Cell 

1 n 

1.6 

A A 

V/.^ 

IPB03 

Corner Cell 

1.7 

1.6 

0.4 

IPC03 

Minimum Width Cell 

1.7 

1.6 

0.4 



(0 

c 

o 


E 


(0 

c 


(0 

(0 




PRODUCT PREVIEW 
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DELAY dDELAY 

FUNCTION DESCRIPTION tpD d (tpD) 

** (ns)t (ns/pF)t 


Output Cells 

SN54/74SC5100 Push-Pull, 2 mA, Non-Inverting 

OPA20 Minimum Height Cell 0.53 8.6 

OPB20 Comer Cell 0.53 8.6 

OPC20 Minimum Width Cell 0.53 8.6 

SN/74SC5101 3-State, 2 mA, Non-Inverting 

OPA22 Minimum Height Cell 0.53 12.0 

OPB22 Corner Cell 0.53 12.0 

OPC22 Minimum Wdith Cell 0.53 12.0 

SN54/74SC5102 Open-Drain, 2 mA, Non-Inverting 

OPA21 Minimum Height Cell 0.56 8.4 

OPB21 Corner Cell 0.56 8.4 

OPC21 Minimum Width Cell 0.56 8.4 


(0 

c 

0 

E 

ZJ 


0 

c 



^ Delays are nominal values at room temperature and 5,0 volts. Internal cell delays are at 1.0 pF load. Output cell 
delays are at 15 pF. Gate delays and delta delays are average of tpHL and tpLH. Flip-flop delays are average of 
clock to “Q” and clock to “Q-BAR”. These delays are presented to illustrate die typical capability of the SN54/74SC 
CMOS standard cell family. Please consult the appropriate data sheet before starting design. 


PRODUCT PREVIEW 

This pas« contains information on a product under 
davelopmant. Texas instruments reserves the right to 
chattga or discontiiHje this product without notice. 


Teixas 

Instruments 


POST OFFICE BOX 225012 a DALLAS. TEXAS 75265 


4884 


®IC MASTER 1984 



TEXAS INSTRUMENTS 
SNS4/74SC STANDARD CELL 
PLANNED PRODUCTS 


FUNCTION DESCRIPTION FUNCTION DESCRIPTION 


Internal Gates Bistable Latches 


• 54/74SC425 

Buffer, 3-State, Active Low 

• 54/74SC75 

Active High Enable, or Set/Reset 

• 54/74SC426 

Buffer, 3-State, Active High 

• 54/74SC373 

D-Type Latch, 3 -State 

A 54/74SC240 

Inverter, 3-State, Active Low 



A 54/74SC231 

Inverter, 3-State, Active High 

Flip-Flops 


• 54/74SC11 

3-Input AND 



• 54/74SC2 1 

4-Input AND 

• 54/74SC109 

J-K, Positive Edge Triggered 

A 54/74SC2004 

5-Input AND 

• 54/74SC112 

J-K, Negative Edge Triggered 

A 54/74SC2005 

6-Input AND 

A 54/74SC374 

D-FF, 3-State 

A 54/74SC2006 

7-Input AND 

• 54/74SC2101 

D-FF, ASYNC Load 

A 54/74SC2007 

8-Input AND 

• 54/74SC2102 

Togg!e-FF 

• 54/74SC22 

5-Input NAND 

• 54/74SC2103 

Toggle-FF, ASYNC Load 

A 54/74SC2000 

6-Input NAND 

A54/74SC2104 

T-FF, Active High 

A54/74SC2001 

7-Input NAND 

A54/74SC2105 

T-FF, Active High, ASYNC Load 

• 54/74SC30 

8-Input NAND 

A54/74SC21Q6 

T-FF, Active Low 

A 54/74SC2008 

5-Input OR 

A54/74SC2107 

T-FF, Active Low, ASYNC Load 

A 54/74SC2009 

6-Input OR 



A 54/74SC2010 

7-Input OR 

Input, Output & I/O Cells 

A54/74SC2011 

8-Input OR 



• 54/74SC260 

5-Input NOR 

• 54/74SC5003 

Input Buffers with Hysteresis 

A 54/74SC2002 

6-Input NOR 

• 54/74SC5002 

Bidirectional Buffers, 2 mA OUT 

A 54/74SC2003 

7-Input NOR 

A 54/74SC5004 

Bidirectional Buffers, 4 mA OUT 

• 54/74SC4078 

8-Input NOR 

A 54/74SC5005 

Bidirectional Buffers, 6 mA OUT 

• 54/74SC86 

Exclusive OR 

A 54/74SC5103 

Output Buffers, 4 mA OUT 

• 54/74SC266 

Exclusive NOR 

A 54/74SC5i05 

Output Buffers. 6 mA OUT 



A 54/74SC5104 

3-State Output Buffers, 4 mA OUT 

Decoders/Demultiplexers 

A54/74SC5106 

3-State Output Buffers, 6 mA OUT 

• 54/74SC139 

2:4 Decoder/Demultiplexer 

Counters & Shift Registers 

• 54/74SC138 

3:8 Decoder/Demultiplexer 



• 54/74SC154 

4:16 Decoder/Demultiplexer 

A 54/74SC192 

Universal 4-Bit Decade Counter 



A 54/74SC193 

Universal 4-Bit Binary Counter 

Multiplexers 


A 54/74SC2200 

Universal 8-Bit Binary Counter 



A 54/74SC2201 

Universal 8-Bit Decade Counter 

• 54/74SC258 

2:1 MUX, 3'State, Enable 

A 54/74SC194 

Universal 4-Bit Shift Register 

• 54/74SC153 

4:1 MUX, With or Without Enable 

A54/74SC198 

Universal 8-Bit Shift Register 

• 54/74SC253 

4:1 MUX. 3-State, Enable 


9 54/74SCI52 

8: 1 MUX. With or Without Enable 



• 54/74SC251 

8:1 MUX, 3-State, Enable 



A54/74SC150 

16:1 MUX, Enable 




Planned Release Dates 
• 4Q83 A 1H84 A 2H84 
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CUSTOM/SEMICUSTOM 


FUNCTION 


DESCRIPTION 


FUNCTION 


DESCRIPTION 


Comparators, Parity Generators 

A 54/74SC85 4-Bit Comparator 

A 54/74SC688 ' 8-Bit Comparator 

A 54/74SC280 Parity Generator 

A 54/74SC348 8:3 Priority Encoder, 3-State 

Adders, Alus, Support Functions 

A54/74SC83 4-Bit Adder 

A54/74SC181 ALU 

A54/74SC182 Carry Generator 

• 54/74SC2300 Crystal Oscillator 

RAM, ROM, PLA 

• 54/74SCI89 16 x 4 RAM 

A54/74SC371 256 x 8 ROM 

• 54/74SC2500 PLA 


Procedural Cells 

• 54/74SC30(X) RAM, IK, 2-256 Words x 4-32 Bits 

A 54/74SC3012 RAM, Dual Port 

A 54/74SC3013 RAM, Serial Access 

A54/74SC3001 ROM 

• 54/74SC3002 PLA 

A 54/74SC3003 Universal Shift Register 

A 54/74SC3004 Synchronous Binary Counter 

A 54/74SC3005 Synchronous Decimal Counter 

A 54/74SC3006 Register File 

A 54/74SC3014 Register File with Stack 

A 54/74SC30I5 Register File, Dual Port 

• 54/74SC3(X)7 Arithmetic Logic Unit 

• 54/74SC3008 Synchronous Full Adder 

A 54/74SC3009 Comparator, Magnitude 

A54/74SC3010 Comparator, Equals 
A54/74SC3016 Multiplier 
A54/74SC3017 Barrell Shifter 
A54/74SC3011 LCD Driver 


CO 

c 

0 

E 

3 Planned Release Dates 

•4QS3 A 1H84 
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TEXAS INSTRUMENTS 
SN54/74SC STANDARD CELL 
PLANNED PRODUCTS 


FUNCTION 

DESCRIPTION 

FUNCTION 

DESCRIPTION 

Internal Gates 


Bistable Latches 

• 54/74SC425 

Buffer, 3-State, Active Low 

• 54/74SC75 

Active High Enable, or Set/Reset 

• 54/74SC426 

Buffer, 3-State, Active High 

• 54/74SC373 

b-Type Latch, 3-State 

A 54/74SC240 

Inverter, 3-State, Active Low 



A54/74SC231 

Inverter, 3-State, Active High 

Flip-Flops 


• 54/74SC1 1 

3-Input AND 



• 54/74SC2 1 

4-Input AND 

• 54/74SC109 

J-K, Positive Edge Triggered 

A 54/74SC2004 

5-Input AND 

• 54/74SC112 

J-K, Negative Edge Triggered 

A 54/74SC2005 

6-Input AND 

A 54/74SC374 

D-FF, 3-State 

A 54/74SC2006 

7-Input AND 

• 54/74SC210i 

D-FF, ASYNC Load 

A 54/74SC2(X)7 

8-Input AND 

• 54/74SC2102 

Toggle-FF 

• 54/74SC22 

5-Input NAND 

• 54/74SC2103 

Toggle-FF, ASYNC Load 

A 54/74SC2000 

6-Input NAND 

A 54/74SC2104 

T-FF, Active High 

A 54/74SC2001 

7-Input NAND 

A 54/74SC2105 

T-FF, Active High, ASYNC Load 

• 54/74SC30 

8-Input NAND 

A 54/74SC2106 

T-FF, Active Low 

A 54/74SC2008 

5-Input OR 

A 54/74SC2107 

T-FF, Active Low, ASYNC Load 

A 54/74SC2009 

6-Input OR 



A 54/74SC2010 

7-Input OR 

Input, Output & I/O Cells 

A54/74SC2011 

8-Input OR 



• 54/74SC260 

5-Input NOR 

• 54/74SC5003 

Input Buffers with Hysteresis 

A 54/74SC2002 

6-Input NOR 

• 54/74SC5002 

Bidirectional Buffers, 2 mA OUT 

A 54/74SC2003 

7-Input NOR 

A 54/74SC5004 

Bidirectional Buffers, 4 mA OUT 

• 54/74SC4078 

8-Input NOR 

A 54/74SC5005 

Bidirectional Buffers, 6 mA OUT 

• 54/74SC86 

Exclusive OR 

A 54/74SC5103 

Output Buffers, 4 mA OUT 

• 54/74SC266 

Exclusive NOR 

A 54/74SC5i05 

Output Buffers. 6 mA OUT 



A 54/74SC5104 

3-State Output Buffers, 4 mA OUT 

Decoders/Demultiplexers 

A 54/74SC5106 

3-State Output Buffers, 6 mA OUT 

• 54/74SC139 

2:4 Decoder/Demultiplexer 

Counters & Shift Registers 

• 54/74SC138 

3:8 Decoder/Demultiplexer 



• 54/74SC154 

4:16 Decoder/Demultiplexer 

A 54/74SC192 

Universal 4-Bit Decade Counter 



A 54/74SC193 

Universal 4-Bit Binary Counter 

Multiplexers 


A 54/74SC2200 

Universal 8-Bit Binary Counter 



A 54/74SC2201 

Universal 8-Bit Decade Counter 

• 54/74SC258 

2:1 MUX, 3-State, Enable 

A 54/74SC194 

Universal 4-Bit Shift Register 

• 54/74SC153 

4:1 MUX, With or Without Enable 

A 54/74SC198 

Universal 8-Bit Shift Register 

• 54/74SC253 

4:1 MUX. 3-State, Enable 



• 54/74SC152 

8: 1 MUX, With or Without Enable 



• 54/74SC251 

8:1 MUX, 3-State, Enable 



A 54/74SC150 

16:1 MUX, Enable 




Planned Release Dates. 

• 4Q83 A 1H84 A 2H84 
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CUSTOM/SEMICUSTOM 


FUNCTION 


DESCRIPTION 


FUNCTION 


DESCRIPTION 


Comparators, Parity Generators 

▲ 54/74SC85 4-Bit Comparator 

A 54/74SC688 ' 8-Bit Comparator 

A 54/74SC280 Parity Generator 

A 54/74SC348 8:3 Priority Encoder, 3-State 

Adders, Alus, Support Functions 

A 54/74SC83 4-Bit Adder 

A54/74SC181 ALU 

A 54/74SC 1 82 Carry Generator 

• 54/74SC2300 Crystal Oscillator 

RAM, ROM, PLA 

• 54/74SC189 16 x 4 RAM 

A54/74SC371 256 x 8 ROM 

• 54/74SC2500 PLA 


Procedural Cells 

• 54/74SC3000 RAM, IK, 2-256 Words x 4-32 Bits 

A 54/74SC3012 RAM, Dual Port 

A 54/74SC3013 RAM, Serial Access 

A54/74SC3001 ROM 

• 54/74SC3002 PLA 

A 54/74SC3003 Universal Shift Register 

A 54/74SC3(X)4 Synchronous Binary Counter 

A 54/74SC3005 Synchronous Decimal Counter 

A 54/74SC3006 Register File 

A 54/74SC3014 Register File with Stack 

A 54/74SC3015 Register File, Dual Port 

• 54/74SC3007 Arithmetic Logic Unit 

• 54/74SC3008 Synchronous Full Adder 

A 54/74SC3009 Comparator, Magnitude 

A 54/74SC3010 Comparator, Equals 

A54/74SC3016 Multiplier 
A54/74SC3017 Barrell Shifter 

A 54/74SC301 1 LCD Driver 


CO 

c 

(D 

E 

3 Planned Release Dates 
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LOW COST ARRAYS 
FOR TTL REPLACEMENT 


• Family 

TWO INTERNAL 
ARRAYS GATES 

TAL-002 320 

TAL-004 500 


I/O 

BUFFERS 

28 

36 


• Technology 


Established Double Level Metal Low Power 
Schottky 


• Layout 

Designed for the user at His Own Location 
or by Tl Regional Technology Centers 

• Internal Gates 

- Single 5-V Power Supply 

- 5 ns Maximum Gate Delay at 1 .25 mW 
Gate Dissipation 

- Toggle Rate 25 MHz 

- Twenty-Two Standard Macros currently 
available 

• I/O Buffers 


- Standard True and Complement Input 

- NAND Output 

- Three-State Output 

- Standard I/O 

- Open-Collector NAND Output 

- Schmitt Trigger Input 

- Power-Up Reset Circuit 


TAL-002, TAL-004 
LOW POWER SCHOTTKY 
LOGIC ARRAYS 

JUNE 1983 - REVISED OCTOffiR 1983 



• Design Verification 

- Closed Loop Logic to Layout Check 

- Test Pattern and Design Rule Check 

- Logic, Timing and Fault Simulation 

- Easy Access by User to Tl Software 


description 

The TAL family of devices are Low Power Schottky master slices which are held in stock at Tl. The master slices 
are converted into LSI slices by the deposition of two layers of metal according to an interconnection pattern drawn 
by the user on a Tl supplied translucent grid. The resulting devices are tested according to input-output logic patterns 
devised by the user, and become the user's proprietary LSI parts. 

A comprehensive design manual sets out the logic and layout rules for the process and also explains a simple short- 
hand method of describing the circuit so that a detailed check of layout and test patterns can be carried out at Tl. 
This computer aided check comprehends logic, layout, and test patterns and results in a dialogue in which the user 
and Tl work together to eliminate errors prior to mask fabrication. 

The layout task is considerably eased by the availability of standard overlays for commonly used logic functions and 
standard buffers are provided for inputs and outputs. The user is also able to specify his own blocks of logic in cases 
where a number of identical pieces of circuit occur in the design. 

As can be seen from Figure 1 , the array consists of blocks of five input NAND gates of which any four are useable 
in any one ceil. The gates consist of output transistor Tl and multi-emitter transistor T2. The emitter of Tl is normally 
connected to ground and its collector can feed up to eight subsequent multi-emitter inputs within the array. The logic 
design rules for the interconnection of gates are explained in detail in the design manual. 




c 

CD 


E 


CO 

c 

CO 

CO 

X 


Copyright © 1983 by Texas Instruments Incorporated 

, Tejcas 
Instruments 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 


© 1C MASTER 1984 


4887 


ICUSTOM/SEMICUSTOM 


Texas Instruments 


TAL 002, TAL-004 
LOW POWER SCHOnKY 
LOGIC ARRAYS 



The TAL-004 has 500 internal four-input NAND gates and the TAL-002 has 320. A single 5-V power supply is needed 
for the arrays and both device types are available in 28- and 40-pin OIL plastic packages, with the option also, of 
a 20-pin package for the TAL-002. 

manual layout 

A reproduction of the translucent user layout grid is shown in Figure 2. The lower level of metal interconnect on the 
finished device is called Metal 1 and is specified on the grid by marking the vertical lines and the upper level. Metal 
2, is similarly designated by marking the horizontal lines. Electrical connection between the two layers is made by 
so called "vias” and to underlying gates by "contacts.” Layout design rules govern the location of interconnections, 
vias, and contacts and these are clearly explained in the design manual. 

Standard logic functions and I/O buffers are specified by attaching cut outs to the user grid. Symbols for the logic 
function overlays (macros) and I/O's are supplied on a sheet similar to the user grid. 
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TAL-002, TAL-004 
LOW POWER SCHOTTKY 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 

Input voltage 

Operating junction temperature . . . 
Operating free-air temperature range 
Storage temperature range 


recommended operating conditions 


PARAMETER 

MIN 

NOM MAX 

UNIT 

Supply voltage, Vqc 

4.75 

5 5.25 

V 

High-level output current, Iqh 

-400 

aA 

Low-level output current, Iql 

8 

mA 

Input rise time, tr(||\j) 

2.4 

30 

ns 

Operating free-air temperature 

0 

70 

°C 


7 V 

7 V 

150°C 

0°C to 70°C 
-65°C to 150°C 


CO 
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c 

0 
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CO 
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INTERNAL FOUR-INPUT NAND GATES 


recommended operating conditions 


PARAMETER 

MIN TYP MAX 

UNIT 

Fan-in 

8 

Gate Loads 

Fan-out 

8 

Gate Loads 


switching characteristics over full range of recommended operating conditions 


PARAMETER 

MIN TYP MAX 

UNIT 

tp Propagation delay time 

1 -input NAND gate 

3.5 4.5 5 

ns 

2-input NAND gate 

4 5.3 5.8 

3-input NAND gate 


4-input NAND gate 

5 6.9 7.4 

increased propagation delay time per inch 

Zaiq 

^ of interconnection track on the user layout grid 

0.075 

ns 


TABLE 1 - INTERNAL GATE MACROS t 


SYMBOL 

DESCRIPTION 

SYMBOL 

DESCRIPTION 

DFF 

D Flip-Flops 

Standard 

Three layouts 

DECS 

Decoder 

3- to 8-line demultiplexer/decoder 

DFFA 

MUX4 

Multiplexers 

4- to 1-line multiplexer 

WDFF 

MUXS 

8- to 1-iine multiplexer 

DFFC 

With CLEAR 

ADD1 

Arithmetic 

Functions 

1-bit full adder 

DPC1 

With PRESET and 

CLEAR 

Two layouts 

EXOR 

Exclusive-OR gate 

WDPC 

EXNOR 

Exclusive-NOR gate 

JKPC 

J-K Flip-Flop 

With PRESET and CLEAR 

PARS 

8-bit parity generator 

EFF 

Enable Flip-Flops 

Standard 

MAG4 

4-bit magnitude comparator 

DEFF 

Driver 2-bit latch 

SYCT 

Counters 

4-bit synchronous up counter 

SEFF 

Stacking 2-bit latch 

UDCT 

4-bit synchronous up/down counter 

DEC4 

Decoder 

2- to 4-line demultiplexer/decoder 

BCD 

4-bit synchronous decimal up counter 


^ For detailed descriptions of the internal gate macros, please refer to the "Low Power Schottky Logic Array Design Manual. " 
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TAL-002, TAL-004 
LOW POWER SCHOTTKY 
LOGIC ARRAYS 


TABLE 2 - INPUT/OUTPUT BUFFERS 


SYMBOL 

DESCRIPTION 

SYMBOL 

DESCRIPTION 

BF1A 

True and Complement Inputs 

BF5A 

Two-Input Open-Collector 

Inverting Outputs 

BF1B 

BF5B 

BF2A 

Two-Input NAND Output 

BF6A 

Inverting Schmitt Trigger Input 

BF3A 

Standard Input/Output 

BF7A 

Power-Up Reset Circuit 

BF4A 

Inverting Three- State Output 


electrical characteristics over full ranges of recommended operating conditions 


PARAMETER 

TEST 

CONDITIONS 

MIN TYP 

MAX 

UNIT 




BF1A 


1.38 

1.95 





BF2A, 

BF5A 


1.38 

1.95 





BF3A 

Output 

enabled 


3.18 

4.5 


'cc 

Supply current 


Output 

disabled 

Vcc = 4.75 V to 5.25 V, 

Ta = 0°C to 70°C, 

3.3 

4.8 

mA 


BF4A 

Output 

enabled 

See note 1 

2.93 

4.15 




Output 

disabled 


3.15 

4.45 





BF6A 


1.46 

2.1 





BF7A 


0.68 

1 



NOTE 1 ; Values given assume that the buffer spends equal time in each of its logic states; please refer to the "Low Power Schottky Logic Array Design 
Manual" for more information. 


electrical characteristics over recommended operating temperature range (unless otherwise noted) 


PARAMETER 

TEST 

CONDITIONS 

VOH 

High-level output voltage 


IqH - -400 /lA, 

Vcc = 4.75 V 

VOL 

Low-level output voltage 


'OL = 8 mA, 

Vcc = 4.75 V 

•OL 

Low-level output current, 
open-collector, internal pullup 

BF5B 

Vq = 0.4 V 

'os 

Short-circuit output current 


Vcc = 5.25 V 

'OZH 

Off-state output current, 
high-level voltage applied 

BF4A 

ycc = 5.25 V, 

Vq = 2.7 V 

'OZL 

Off-state output current, 
low-level voltage applied 

BF4A 

Vcc = 5.25 V, 

Vq = 0.4 V 


MIN TYP MAX UNIT 


0.35 0.5 V 


.35 0.8 mA 


20 -60 -100 mA 


20 /tA 


-20 mA 
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TAL 002, TAL 004 
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electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

V|H 

High-level input voltage 

1 


2 

V 

V|L 

Low-level input voltage 



0.8 

V 

V,K 

Input clamp voltage 


Ik = - 18 mA 

-1.5 

V 

Vt + 

Positive-going 
threshold voltage 

BF6A 


1.4 

1.68 

1.9 

V 

Vt- 

Negative-going 
threshold voltage 

BF6A 


0.5 

0.84 

1 

V 



BF1A, BF6A 

Vcc = 5.25 V, 

20 


l|H 

High-level input current 

BF3A 

Vi = 2.7 V 

40 

ftA 

BF1B 

Vcc = 5.25 V, 

V| = 2.7 V 

-400 

l|L 

Low-level input current 

BF1A, BF3A, 

BF6A 

Vcc = 5.25 V, 

-200 

aA 

BF1B 

V| = 0.4 V 

-850 

l| 

Input current 

BF1B 

Vcc = 5.25 V, 

V| = 5.5 V 

100 

mA 

All 

others 

Vcc = 5.25 V, 

V| = 7 V 

100 


switching characteristics over full ranges of recommended operating conditions 


PARAMETER 

TEST 

CONDITIONS 

MIN 

TYP 

MAX 

UNIT 



BF1A 

True 


5 

10 

15 




Complement 


4 

7 

10 




BF2A 

Output port 


9 

11 

13 



Propagation delay, 
low-to-high level 


Input 

True 

Vcc = A.75 V to 5.25 V, 

5 

10 

15 


tPLH 

BF3A 

mode 

Complement 

Ta = 0°C to 70 °C, 

4 

7 

10 

ns 



Output port 

See Figure 3 

8 

1 1 

14 




BF4A 

Output port 


8 

11 

14 




BF5A 

Output port 


10 

15 

25 




BF6A 

Complement array input 


9 

12 

15 




BF1A 

True 


5 

9 

12 




Complement 


3 

5 

7 




BF2A 

Output port 


5 

7 

9 



Propagation delay, 
high-to-low level 


Input 

True 

Vcc = 4.75 V to 5.25 V, 

5 

9 

12 


tPHL 

BF3A 

mode 

Complement 

Ta = 0°C to 70 °C, 

3 

5 

7 

ns 



Output port 

See Figure 3 

7 

10 

13 




BF4A 

Output port 


7 

10 

13 




BF5A 

Output port 


5 

7 

9 




BF6A 

Complement array input 


8 

10 

12 


IPZH 

Output enable time 

•BF3A 

Output port 


10 

14 

18 

ns 

to high level 

BF4A 

Output port 


10 

14 

18 

tPZL 

Output enable time 

BF3A 

Output port 

Vcc = 4.75 V to 5.25 V, 

Ta = 0°C to 70 °C, 

See Figure 3 

10 

14 

18 


to low level 

BF4A 

Output port 

10 

14 

18 

ns 

tpHZ 

Output disable time 

BF3A 

Output port 

12 

17 

22 


to high level 

BF4A 

Output port 

12 

17 

22 

ns 

IPLZ 

Output disable time 

BF3A 

Output port 


12 

17 

22 


to low level 

BF4A 

Output port 

• 

12 

17 

22 

ns 
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PARAMETER MEASUREMENT INFORMATION t 


TEST 


POINT VcC 



LOAD CIRCUIT FOR 
BI-STATE 

TOTEM-POLE OUTPUTS 



^ I/O cells only. 

NOTES: 1 . Cl includes probe and jig capacitance. 

2 AM d*oc!ss srs 1N016 or 1N30SA. 

FIGURE 3 - LOAD CIRCUITS 



NOTES; 3. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. Waveform 2 
is for an output with internal conditions such that the output is high except when disabled by the output control. 

4. In the examples above, the phase relationships between inputs and outputs have been chosen arbitrarily. 

5. All input pulses are supplied by generators having the following characteristics: t^ < 1 5 ns, tf < 1 5 ns, PRR < 1 MHz, Zgut = 50 fi. 

6. When measuring propagation delay times of 3-state outputs, switches SI and S2 are closed. 

FIGURE 4 - SWITCHING TIMES 

Texas Instruments reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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HIGH-PERFORMANCE 
ARRAY PRODUCTS 


High-Performance Master Logic Arrays 

- Designed for Automated Layout 

- Mask Programmable 

- Supported by TI Logic Array Design 
System (TILADS*) 


TAT004, TATQ08 
STL LOGIC ARRAYS 

DECEMBER 1980 - REVISED OCTOBER 1983 


• High-Performance Schottky Transistor Logic 
(STL) Design 

- 2.5 ns Typical Gate Propagation Delay at 
600 n\N 

- 80-MHz Toggle Rate 


Two Master Arrays 

Internal 

Gates 

TAT008 1008 

TAT004 540 


Typical Usable I/O 
Internal Gates Buffers 
800 104 

430 76 


• Low-Power Schottky TTL Compatible Input 
and Output Buffers 

- Non-Inverting inputs 

- Choice of 3-State, Totem-Pole and Open- 
Collector Outputs 


description 

The TAT004 and TAT008 are a pair of high-performance logic arrays, using Schottky Transistor Logic (SJL) technology. 
The arrays can be mask configured to fulfill unique logic requirements, allowing for efficient implementation of custom 
1C functions, SSI or MSI logic replacement, and, in many cases, complete board replacement. 

The master array employs a cellular organization with channels dedicated to intercellular connections. The internal 
cells contain 1 8 high-performance STL gates, and the peripheral cells contain low-power Schottky TTL (TTL-LS) com- 

C patible input and output buffers. 

0 

£ All Texas Instruments TAT Series logic arrays are supported by a totally integrated software design utility, which 

2 allows the user to encode his logic design and test pattern set for simulation, analysis, and verification of the design 

00 prior to release to TI for layout and prototyping. The computer-automated layout system has a recommended 80% 

JE gate utilization level. 

^ package options 

X 

O The TAT004 and the TAT008 are available in the packages indicated by check marks in the table below. 


TAT004 

40-PIN 

64-PIN 



Dual-in-line plastic (N) packages 

V 

V 



TATOOS 

40-PIN 

68-PIN 

84-PIN 

108-PII^ 

Dual-in-line plastic (N) packages 

V 

- 

- 

- 

Ceramic chip carriers 

- 

- 


- 

Plastic chip carriers 

- 

V 

- 

- 

Pin grid arrays 

- 

- 

V 

v/ 


input/output buffer options 

The TAT004 and TAT008 are provided with a library of input/output circuits for maximum design flexibility. The buf- 
fers are arranged around the periphery of the array in cells, called buffer cells. Each buffer cell contains two bond 
pad lopations plus the basic components needed to mask program the cell into various TTL low-power Schottky- 
compatible buffers. A buffer cell can contain two input buffers, but if a cell contains one of the available output buffer 
types, then only one input buffer can share the buffer cell with it. Table 1 lists the available buffers along with their 
label as used by the TI Logic Array Design System. 


* Trademark of Texas Instruments 
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TABLE 1 - TAT004 AND TAT008 BUFFERS 


SYMBOL 

DESCRIPTION 

SYMBOL 

DESCRIPTION 

SNI 

Nonir.verting Input 

SOT 

inverting 3-State Output with 

Active Low Enable 

SNI2 

Dual Noninverting Inputs 

SAND 

AND Input 

SBD 

Bidirectional Buffer with Inverting 
3-State Output, Active Low Enable 

SAND2 

Dual AND Inputs 

SO 

Inverting Totem-Pole Output 

SNIO 

Bidirectional Buffer with Inverting 
Open-Collector Output 

SOC 

Inverting Open-Collector Output 


absolute maximum ratings over operating free-air temperature range 


Supply voltage: V^ci (see Note 1) 

VCC2 

Input voltage 

Output voltage 

Operating free-air temperature range 
Operating junction temperature . . . 

Storage temperature range 

NOTE 1 : All voltages are with respect to network ground terminal. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vcci 

4.5 5 5.5 

V 

Supply voltage, VcC2 

1.8 2 2.2 

■ail 

Fan-in (internal gate) 

8 


Fan-out (internal gate) 

4 


High-level output current, Iqh 

-400 

liA 

Low-level output current, Iql 

8 

mA 

Transition time at any input, tj 


ns 

Operating free-air temperature range, Ta 

0 70 

°C 


7 V 

3 V 

7 V 

7 V 

. . 0°Cto70°C 

150°C 
-65°C to 150°C 


(0 

c 

(D 

E 
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(0 

c 
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electrical characteristics over recommended ranges of supply voltages and operating free-air temperature 


PARAMETER 

TEST CONDITIONS 

MIN 

TYpt 

MAX 

UNIT 

V|H 

High-level input voltage 


2 

V 

V|L 

Low-level input voltage 


0.8 

V 

V|K 

Input clamp voltage 

l| = - 1 8 mA 

-1.5 

V 

VOH 

High-level output voltage (see Note 2) 

Iqh = -400 /tA 

2.5 

3.4 


V 

VOL 

Low-level output voltage 

Iql “ 8 mA 

0.5 

V 

•OZH 

Off-state output current, high-level 
voltage applied (see Note 3) 

Vq = 2.4 V 

20 

aA 

•OZL 

Off-state output current, low-level 
voltage applied (see Note 3) 

Vq = 0.4 V 

-20 

nA 

l| 

Input current at maximum input voltage 

V| = 7 V 

0.1 

mA 

l|H 

High-level input current 

V| = 2.7 V 

20 

aA 

•IL 

Low-level input current 

V| = 0.4 V 

0.8 

mA 

•os 

Short-circuit output current (see Note 2 and 4) 

Vcci = 5.5 V 

-20 


-100 

mA 

•oh 

High-level output current (see Note 5) 

VoH = 5.5 V 

250 

aA 


^ All typical values are at = 25 °C, Vqqi = 5 V, Vcc2 = 2 V. 

NOTES: 2. Does not apply to SOC or SNIO buffers. 

3. Applies only to SOT buffer. 

4. Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 

5. Applies only to SOC and SNIO buffers. 

switching characteristics of internal gate over full range of operating conditions 


PARAMETER 

BE9BSEI 

MAX 

UNIT 

tpd 

Propagation delay time per gate, fan-in = 1 

1.5 2.5 

3.5 

ns 

^tPLH 

Increased propagation delay time for each additional fan-in 

0.27 

0.40 

ns 

^^PHl 

Increased propagation delay time for each additional fan-in 

0.13 

0.20 

ns 

AtpLH(MI)^ 

Additional propagation delay time for each mil of metalized 
interconnect pattern 

0.017 

0.040 

ns 

AtpLH(M2)^ 

Additional propagation delay time for each mil of metalized 
interconnect pattern 

0.015 

0.035 

ns 

^tPHL(M)^ 

Additional propagation delay time for each mil of metalized 
interconnect pattern 

0.003 

ns 


^ Ml = first-level metal, M2 = second-level metal, and M = first- or second-level metal. 


switching characteristics of input buffer over full range of operating conditions 


PARAMETER 

TEST CONDITIONS 

mrnm 

TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, low-to-high-level output ! 

See Note 6 

1 

2 

4 

ns 

tPHL 

Propagation delay time, high-to-low-level output ' 

2 

3.5 

6 

ns 


switching characteristics of tristate and totem-pole output buffers over full range of operating conditions 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, low-to-high-level output 

Cl = 50 pF, Rl = 2 kO, 

4 

7 

11 

ns 

tPHL 

Propagation delay time, high-to-low-level output 

See Note 6 

6 

12 

19 

ns 

tPHZ 

Disable time from high level 


8 

14 

20 

ns 

tPLZ 

Disable time from low level 

Cl = 1 5 pF, Rl = 2 kn. 

6 

10 

15 

ns 

tPZH 

Enable time to high level 

See Note 6 

4 

8 

12 

ns 

tPZL 

Enable time to low level 


5 

10 

16 

ns 


NOTE 6: Refer to the TAL-002, TAL-004 Data Sheet for load circuits and switching times. 
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switching characteristics of open-collector output buffers over full range of operating conditions 


PARAMETER 

TEST CONDITIONS 


TYP 

MAX 

UNIT 

tpLH 

Propagation delay, iow-to-high-ievei output 

Cl = 50 pF, Rl = 2 kQ, 

11 

20 

31 

ns 

tpHL 

Propagation delay, high-to-low-level output 

See Note 6 

9 

21 

33 

ns 


NOTE 6: Refer to the TAL-002, TAL-004 Data Sheet for load circuits and switching times. 


power dissipation versus package, Ta = 70 °C (still air, no heat sinking, Tj = 1 50 °C maximum) 


PACKAGE 

Gj-A 

POWER DISSIPATION 

(°C/WATT) 

MAX (WATTS) 

40-pin plastic dual-in-line 

65 

1.23 

64-pin plastic dual-in-line 

45 

1.78 

68-pin plastic chip carrier 

46 

1.74 

84-pin ceramic chip carrier 

39 

2.05 

84-pin ceramic pin grid array 

39 

2.05 

108-pin ceramic pin grid array 

38 

2.11 


power dissipation versus buffer type (see Note 7} 


BUFFER 

POWER DISSIPATION (mW) 

Tj 

= 25 °C 

Tj = 

125°C 

TYP^ 

MAX^ 

TYPt 

MAX* 

SNI 

3.60 

5.94 

3.00 

4.94 

SAND 

3.60 

5.94 

3.00 

4.94 

SO 

8.08 

13.31 

6.67 

10.95 

SOC 

5.83 

9.63 

4.81 

7.91 

SBD 

Output enabled 

14.59 

23.98 

12.15 

19.75 

Output disabled 

16.90 

27.77 

13.94 

22.84 

SOT 

Output enabled 

1 1 .00 

18.06 

9.06 

14.82 

output disabled 

11.82 

19.34 

9.66 

15.77 

SNIO 

Output active 

9.43 

15.57 

7.81 

12.85 

Internal gate (Vcq2) 

0.668 

1.12 

0.574 

0.959 


NOTE 7: All power dissipation values are with 50% duty cycle. 

^ Typical values are with nominal resistors, V(;qi = 5 V, and Vqq2 = 2 V. 

* Maximum values are with minimum resistors, V^qi = 5.5 V, and Vqq2 - 2.2 V. 


PARAMETER MEASUREMENT INFORMATION 

Refer to the TAL-002, TAL-004 Data Sheet for load circuits and switching times. 
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Texas Instruments reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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TI Sales Offices 


ALABAMA: Hiinuville, 500 Wynn Drive, Suite S14, 

Huntsville. AL 35805, (205) 837-7530. 

ARIZONA: Phoenix, P.O. Box 35160. 8102 N. 23td Awe.. Suite 
A. Phoenix, AZ 85021, (602) 995-1007. 

CALIFORNU: H Segundo, 831 S. Douglas St., H Segundo, 
CA 90245, (213) 973-2571; Irvine, 17891 Cartwri^t Rd., Itvine, 
CA 92714, (714) 660-1200; Sacramento, 1900 Raint West Way, 
Suite 171, S^ramento, CA 95815, (916) 929-1521; San Diego, 
4333 View Ridge Ave. , Suite B. , San Diego, CA 92123, (714) 
278-9600; Santa Clara, 5353 Betsy Ross Dr. , Santa Clara, CA 
95054, (408) 980-9000; Woodland Hills. 21220 Etwin St.. 
Woodland Hills, CA 91367, (213) 704-7759. 

COLORADO: Denven 9725 E. Hampden St., Suite 301, 

Denver, CO 80231, (303) 695-2800. 

CONNECTICUT; Wallinglofd. 9 Barnes Industrial F^ilt 
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Texas 

Instruments 

Creating useful products 
and services for you. 


TI Regional 
Technology 
Centers 


ATLANTA 

3300 N.E. Expressway, Bldg. 8 
Atlanta, GA 30341 
(404) 452-4682 

BOSTON 

400-2 Totten Fbnd Road 
Waltham, MA 02154 
(617)890-6671 

CHICAGO 

515 W, Algonquin Road 
Arlington Heights, IL 60005 
(312) 640-2909 

DALLAS 

1001 E. Campbell Road 
Richardson, TX 75081 
(214) 680-5066 

NORTHERN CALIFORNIA 
5353 Betsy Ross Drive 
Santa Clara, CA 95054 
(408) 748-2222 

SOUTHERN CALIFORNIA 
17891 Cartwright Drive 
Irvine, CA 92714 
(714) 660-8140 

BEDFORD, ENGLAND 
Texas Instruments Limited 
Manton Lane 
Bedford MK41 7PA 
234-67466 

PARIS, FRANCE 
Texas Instruments France 
8-10 Avenue Moranc Saulnier 
Boite Postale 67 

78141 Velizy-Villacoublay Odex, Paris 
39-46-9712 

FREISING, WEST GERMANY 
Texas Instruments Deutschland GmbH 
Haggertystrasse 1 
D-8050 Freising 
8168-800 

HANNOVER. WEST GERMANY 
Texas Instruments Deutschland GmbH 
Kirchhorsterstrasse 2 
3000 Hannover 51 
05U/643021 

RlETl. ITALY 

Texas Instruments Semiconduttori 
Italia S.P.A. 

Viale Delle Scienze, 1 
02015 Cittaducale, Rieti 
746-6941 

TOKYO, JAPAN 

Texas Instruments Japan Limited 

Aoyama Fuji Building 

6-12, Kita-Aovama 3-Chome 

Minato-Ku, Tokyo 107 

3-498-2111 

STOCKHOLM. SWEDEN 
Texas Instruments Sviergehlialen 
Norra Hamnvasen 3 
Box 39103, S'lOO 54, Stockholm 
8-235480 


©1983 Texas Instniments Incorporated 


Printed in U.S.A. 


27-4604 

SRSB044 


4898 


© IC MASTER 1984 












m^ m 






Product Guide 


^Z!n7R:v^TrTr^fW^^^^m 









^^BlSJIIIBSIliWl 

1 

iSiilMsISSiliSiiiSSi 


© iC MASTER 1984 


CUSTOM/SEMICUSTOM 









CUSTOM/SEMICUSTOM 


ALS/AS, PLA PRODUCTS AND PLANS 
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NUMERICAL INDEX 

FIELD PROGRAMMABLE LOGIC ARRAYS 


DEVICE 

FUNCTION 

AVAILABILITY 

PL16L8 

« 

FPL Fixed-OR Arrays 

NOW 

PL16R4 

NOW 

PL16R6 

NOW 

PL16R8 

NOW 

PL20L8 

FPL Fixed-OR Arrays 

A 

PL20R4 

A 

PL20R6 

A 

PL20R8 

A 

PL839 

1 4 X 32 X 6 Field Programmable Logic Arrays 

. A 

PL840 

1 4 X 32 X 6 Field Programmable Logic Arrays 

A 

PLR19L8 

FPL Registered-Input Fixed-OR Arrays 

A 

PLR19R4 

A 

PLR19R6 

A 

PLR19R8 

A 

PLT19L8 

FPL Latched-Input Fixed-OR Arrays 

A 

PLT19R4 

A 

PLT19R6 

A 

PLT19R8 

A ^ 

A Planned for future announcement. Contact Tl field sales office or authorized Tl 
distributor for status. 
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PRODUCT GUIDE 


'PL16L8 


functional block diagram 


FIELD-PROGRAMMABLE 
LOGIC, FIXED-OR ARRAYS 

• Octal 16-input AND-OR-INVERT 
gate array 


pin assignments 


J, N PACKAGES 

1 I 

11 1 

2 I 

12 

-0 

3 I 

13 

I/O 

4 I 

14 

I/O 

5 I 

15 

I/O 

6 I 

16 

I/O 

7 I 

17 

I/O 

3 I 

18 

I/O 

9 i 

19 

0 


GND 

20 

Vcc 


SN54PL16L8 (J) SN74PL16L8 (J,N) 



~denotes fused inputs 


'PL16R4 


functional block diagram 



I/O 


I/O 


I/O 


I/O 


~denotes fused inputs 


Refer to data sheet in this section for additional 
information. 

See Appication Note section for additional information 
on Texas Instruments Bipolar Programmable Logic 
Arrays. 
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PRODUCT GUIDE 


CO 

•*-* 

C 

0 

E 

Z3 

k. 

CO 

c 


CO 

cd 

X 

0 

I- 


TL16RP 

FIELD-PROGRAMMABLE 
LOGIC, FIXED-OR ARRAYS 


• Hex 16-input registered AND-OR 
gate array 
pin assignments 


J, N PACKAGES 


CLK 

1 1 

W 

2 1 

12 

I/O 

3 ! 

13 

O' 

4 1 

14 

Q 

5 1 

15 

Q 

6 1 

16 

Q 

7 1 

17 

Q 

8 1 

18 

Q 

9 1 

19 

I/O 

10 

GND 

20 

vcc 


SN54PL16R6 (J) SN74PL16R6 ( J,N ) 


functional block diagram 



'PI.16R8 


functional block diagram 


F I E LD-PROG R AMMAB LE 
LOGIC, FIXED-OR ARRAYS 


• Octal 16-input registered AND-OR 
gate array 


pin assignments 


J, N PACKAGES 

1 

CLK 

1 1 

oF 

2 1 

12 

Q 

3 1 

13 

Q 

4 1 

14 

Q 

5 1 

15 

Q 

6 1 

16 

Q 

7 1 

17 

Q 

8 1 

18 

Q 

9 1 

19 

Q 

10 

GND 

20 

'^CC 


SN54PL16R8 <J) SN74PL16R8 (J,N) 



~denotes fused inputs 


Refer to data sheet in this section for additional 
information. 
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See Application .Mote section for additional infocmetion 
on Texas Instruments Bipolar Programmable Logic 
Arrays. 
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PRODUCT GUIDE 


rL£.U l8 

FIELD-PROGRAMMABLE 
LOGIC, FIXED-OR ARRAYS 

» Octal 20-input AND-OR-INVERl 
gate array 

pin assignments 


functional block diagram 


JT, NT PACKAGES 

1 1 

13 1 

2 1 

14 

I/PRELOAD 

3 1 

15 

0 

4 1 

16 

I/O 

5 ! 

17 

I/O 

6 1 

18 

I/O 

7 1 

19 

I/O 

8 1 

20 

I/O 

9 1 

21 

I/O 

10 1 

22 

0 

11 1 

23 1 




|12 GND j 24 Vcc j 
SN54PL20L8 (JT) SN74PL20LB (JT,.NT) 


'denotes fused inputs 


FIELD-PROGRAMMABLE 
LOGIC, FIXED-OR ARRAYS 

• Quad 20-input registered AND-OR 
gate array 

pin assignments 

JT, NT PACKAGES 

~ OUTCLK I 1 3 


12 GND \24 
SN54PL20R4 (JT) 


13 

(3e 

14 

I/PRELOAD 

15 

I/O 

16 

I/O 

17 

Q 

18 

Q 

19 

Q 

20 

Q 

21 

I/O 

22 

I/O 

23 1 

24 

Vcc 


functional block diagram 

^ 

OUTCLK 




SN74PL20R4 (JT,NT) 


~denotes fused inputs 


Refer to. data sheet in this section for additional 
information. 

See availabiNty at front of this Product Guide. 
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PRODUCT GUIDE 



'PL20R6 


functional block diagram 



Q 

Q 

Q 

Q 

Q 

Q 


I/O 

I/O 


'PL20R8 

FIELD-PROGRAMMABLE 
LOGIC, FIXED-OR ARRAYS 


• Octal 20-input registered AND-OR 
gate array. 


pin assignments 


JT, NT PACKAGES 

1 OUTCLK 

24 Vcc 

2 1 

23 1 

3 1 

22 Q 

4 1 

21 Q 

5 1 

20 Q 

6 1 

19 Q 

7 1 

18 Q 

8 1 

17 Q 

9 1 

16 Q 

10 1 

15 Q 

11 1 

14 I/PRELOAD 

12 GND 

13 OE 


functional block diagram 



SN54PL20R8 (JT) SN74PL20R8 .(JT,NT) ~ denotes fused inputs. 


Refer to data sheet in this section for additionai 
information. 
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PRODUCT GUIDE 



'PL839. PL840 

FIELD-PROGRAMMABLE 
LOGIC ARRAYS 


• 'PL839 — three-state outputs 

• 'PL840 — open-collector outputs 

• Programmable output polarity 

pin assignments 
1 J, JT, NT PACKAGES ] 


functional block diagram 


ml 

13 

2 1 

14 

3 1 

15 

4 1 

16 

5 1 

17 

6 1 

18 

7 1 

19 

8 1 

20 

1 

9 0 

21 

10 0 

22 

11 0 

23 

12 GND 

24 



denotes fused inputs. 

'PL839 has 3-state (v) outputs; 'PLS40 has open-collector (^) outputs. 


SN54PL839 (J) 
SN54PL840 (J) 


SN74PL839 (JT,NT) 
SN74PL840 (JT,NT) 


o 

h* 

(/) 

D 

O 


UJ 

tfi 


O 

0) 

D 

O 


nc — no internal connection. 


Refer to data sheet in this section for additional 
information. 

See availability at front of this Product Guide. 
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PRODUCT GUIDE 
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'PLR19L8 

FIELD-PROGRAMMABLE 
LOGIC, FIXED-OR ARRAYS 
• Octal 19-input registered AND-OR-INVERT 
gate array 

pin assignments 


functional block diagram 


II JT, NT PACKAGES | 

II 1 ' 

|J3I 1 

2 

I/D 

14 

INCLK/PRELOAD 

3 

I/D 

15 

0 

4 

I/D 

16 

I/O 

5 

I/D 

17 

I/O 

6 

I/D 

18 

I/O 

7 

I/D 

19 

I/O 

8 

I/D 

20 

I/O 

9 

I/D 

21 

I/O 

10 

I/D 

22 

0 

11 

I/D 

23 

I/D 

12 

GND 

24 

Vcc 


INCLK- 


l/D- 


11 ^ 


->0C2 

--1C2 

2D 


11. 


4^ 


p-^ 


-qMo 

Ml 




-I- 




& 

38 X 64 


















EN 




3 0 


1 













>- 


SN54PLR19L8 (JT) SN74PLR19L8 (JT,NT) 


TLR19R4 

FIELD-PROGRAMMABLE 
LOGIC. FIXED-OR ARRAYS 
• Quad 19-input registered AND-OR 
gate array 

pin assignments 


functional Mock diagram 


SE- 

OUTCLK- 


-C|EN2 
-Cl 


JT, NT PACKAGES 

1 

OUTCLK 

13 

OE 

2 

I/D 

14 

INCLK/PRELOAD 

3 

I/D 

15 

I/O 

4 

I/D 

16 

I/O 

5 

I/D 

17 

Q 

6 

I/D 

18 

Q 

7 

I/D 

19 

Q 

8 

I/D 

20 

Q 

9 

I/D 

21 

I/O 

10 

I/D 

22 

I/O 

11 

l/D 

23 

I/D 

12 

GND 

24 

vcc 


INCLK- 


l/D- 


11 

-7^ 


— >0C2 
-- 1C2 

— 2D 




SN54PLR19R4 (JT) SN74PLR19R4 (JT.NT) 


11 

D-V- 


MO 

Ml 


11 


8 

-7^ 


10 - 5 ^ 


& 

38X 64 


8 

■7^ 


4- 


4- 


4^ 


■ 

H| 


'Slllillllj 


||||||||||||H|,j 



UHl’ 


4 - 


4 *- 


EN 


>1 


VP 


N 
















4^ 


I/O 

I/O 

I/O 

I/O 


Rsf*r to data shaat in this section for additional 
information. 

Sea Application Note section for additional information 
on Texas Instruments Bipolar Programmable Logic 
Arrays. 
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PRODUCT GUIDE 


'PLR19R6 


functional block diagram 


FIELD-PROGRAMMABLE 
LOGIC. FIXED-OR ARRAYS 

• Hex 19-input registered AND-OR 
gate array 


pin assignments 


JT, NT packages 

1 

OUTCLK 

13 

oe" 

2 

I/D 

14 

INCLK/PRELOAD 

3 

I/D 

15 

I/O 

4 

I/D 

16 

Q 

5 

I/D 

17 

Q 

6 

I/D 

18 

Q 

7 

I/D 

19 

Q 

8 

I/D 

20 

Q 

9 

I/D 

21 

Q 

1 0 

!/D 

22 

I/O 

11 

I/D 

23 

I/D 

12 

GND 

24 

vcc 



SN54PLR1 9R6 (JT) SN74PLR1 9R6 (JT.NT) 


'PLR19R8 


functional block diagram 


F I E LD-PROG R AMMAB LE 
LOGIC, FIXED-OR ARRAYS 


• Octal 19-input registered AND-OR 
gate array 


pin assignments 


I JT, NT PACKAGES 

1 

OUTCLK 

13 

OE 

2 

I/D 

14 

INCLK/PRELOAD 

3 

I/D 

15 

Q 

4 

I/D 

16 

Q 

5 

I/D 

17 

Q 

6 

I/D 

18 

Q 

7 

I/O 

19 

Q 

8 

I/D 

20 

Q 

9 

I/D 

21 

Q 

10 

I/D 

22 

Q 

11 

I/D 

23 

I/D 

12 

GND 

24 

Vcc 



SN54PLR19R8 (JT) SN74PLR19R8 (JT.NT) 


V) 

c 

0 

E 

13 

+-> 

OT 

C 


CO 

X 

0 

H 


Refer to data sheet in this section for additional 
information. 

See availability at front of this Product Guide. 
Copyright © 1983 by TexK Instruments incorporated. 
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PRODUCT GUIDE 
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C 

0 

E 

3 

■I-* 

CO 

c 

(0 
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X 
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H 


’PLT19L8 

FIELD-PROGRAMMABLE 
LOGIC. FIXED-OR ARRAYS 
• Octal 19-input latched AND-OR-INVERT 
gate array 

pin assignments 


functional block diagram 


r; 

JT. 

NT PACKAGES 


13 1 

2 

I/D 

ma 

■im.J]J=IJMJ.H 

3 

I/D 

15 

0 

4 

I/D 

16 

I/O 

5 

I/D 

17 

I/O 

6 

I/D 

18 

I/O 

7 

I/D 

19 

I/O 

8 

I/D 

20 

I/O 

9 

I/D 

21 

I/O 

10 

I/D 

22 

0 

11 

I/D 

23 

I/D 

12 

GND 

24 

vcc 


INLE 



D 0 


M 


W 


H 

mi 

□ 

mi 

m 

Hih 


— 


SN54PLT19L8 (JT) SN74PLT19L8 (JT.NT) 


'PLT19R4 

FIELD-PROGRAMMABLE 
LOGIC. FIXED-OR ARRAYS 

• Quad 19-input registered AND-OR 
gate array. 

pin assignments 


functional block diagram 


OE • 
OUTCLK- 


-C::jEN2 
— t>C1 


JT. NT PACKAGES 

1 

OUTCLK 

13 

OE 

2 

I/D 

14 

TFIle/preload 

3 

I/D 

15 

I/O 

4 

I/D 

16 

I/O 

5 

I/D 

17 

Q 

6 

I/D 

18 

Q 

7 

I/D 

19 

Q 

8 

I/D 

20 

Q 

9 

I/D 

21 

I/O 

10 

I/D 

22 

I/O 

11 

I/D 

23 

I/D 

12 

GND 

24 

vcc 


INLE- 


I/D- 


11^ 


0C2 
-- 1C2 
2D 


11 

r 




SN54PLT19R4 (JT) SN74PLT19R4 (JT.NT) 


11 


■qMo 

Ml 




& 

38X 64 


4^ 


■ 

■S 

’EHi 

< 

, 

( 

> 

< 

) 

EN 

V 

SUSP 


4 *- 

4- 
















I/O 


I/O 


I/O 


I/O 


Refer to date sheet in this section for additionat 
information. 
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PRODUCT GUIDE 


'PLTWRO 


functional block diagram 


FIELD-PROGRAMMABLE 
LOGIC, FIXED-OR ARRAYS 

• Hex 19-input latched AND-OR 
gate array 


pin assignments 



JT, NT 

PACKAGES 1 

1 

OUTCLK 

13 


2 

I/D 

14 

Tnle/preload 

3 

I/D 

15 

I/O 

4 

I/D 

16 

Q 

5 

I/D 

17 

Q 

6 

I/D 

18 

Q 

7 

I/D 

19 

Q 

8 

I/D 

20 

Q 

9 

i/D 

21 

Q 

10 

I/D 

22 

I/O 

11 

I/D 

23 i/u 

12 

GND 

24 

vcc 



SN54PLT19R6 (JT) SN74PLT19R6 (JT,NT) 


'PLT19R8 


functional block diagram 


FIELD-PROGRAMMABLE 
LOGIC, FIXED-OR ARRAYS 

• Octal 19-input latched AND-OR 
gate array 


pin assignments 


JT, NT PACKAGES 

1 

OUTCLK 

13 

OE 

2 

I/D 

14 

inle/preload 

3 

I/D 

15 

Q 

4 

I/D 

16 

Q 

5 

I/D 

17 

Q 

6 

I/D 

18 

Q 

7 

I/D 

19 

Q 

8 

I/D 

20 

Q 

9 

I/D 

21 

Q 

10 

I/D 

22 

Q 

11 

I/D 

23 

l/D 

12 

GND 

24 

Vcc 



SN54PLT19R8 (JT) SN74PLT19R8 (JT,NT) 


(0 

c 

0 

E 

D 

(O 

. c 

CO 

CO 

X 

0 


Refer to data sheet in this section for additional 
information. 


See availability at front of this Product Guide. 
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TYPES SN54PL16L8, SN54PL16R4, SN54PL16R6, SN54PL16R8, 
SN74PL16L8, SN74PL16R4, SN74PL16R6, SN74PL16R8 
FIXED-OR ARRAYS 

D2705, DECEMBER 1982- REVISED SEPTEMBER 1983 

• Standard 20-Pin, 300-mil Packages • Plug-In Comi: 

• o . PAL16L8, P/ 

• Choice of operating Speeds 

— 1 Parts ... 35 MHz Max, Standard power 

— 2 Parts . . . 25 MHz Max, Half power 


• Plug-In Compatible with Part Numbers: 
PAL16L8, PAL16R4, PAL16R6, PAL16R8 


DEVICE 

1 INPUTS 

3-STATE 

0 OUTPUTS 

REGISTERED 

Q OUTPUTS 

I/O PORTS 

'PL16L8 

10 

2 

0 

6 

'PL16R4 

8 

0 

4 (3 -state) 

4 

'PL16R6 

8 

0 

6 (3-state) 

2 

'PL16R8 

8 

0 

8 {3-state) 

0 



description 

These fixed-OR arrays provide 3-state outputs for bus-oriented systems. They combine Advanced Low-Power Schottky 
technology with proven titanium-tungsten fuses for reliable, high-performance substitutes for conventional TTL logic. 
Standard arrays and programmability allow quick design of "custom" functions and more compact boards. The - 1 
and -2 parts offer a choice of operating frequency, switching times, and power dissipation. 

The SN54PL16' is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74PL16'. is characterized for operation from 0°C to 70 °C. 

pin assignments in operating mode (voltages at pins 1 and 1 1 less than V|hh) 

SN54PL' . . . J PACKAGE 
SN74PL' . . . N PACKAGE 
(TOP VIEWS) 


'PL16L8 



) 20 '_ 

2 

19’ 

3 

is; 

4 

1?; 

5 

is; 

6 

15 

7 

14 

8 

13 

9 

12 

19 

11 


2 

j20[ 

19 

3 

18 

4 

17 

5 

16 

6 

15 

7 

14 

8 

13 

9 

12 

10 

11 


TT 

2 

j20[ 

19 

3 

18 

4 

17 

5 

16 

6 

15 

7 

14 

8 

13 

9 

12 

10 

11 


'PL16R8 


rn 

J 20 

2 

19 

3 

18 

4 

17 

5 

16 

6 

15 

7 

14 

8 

13 

9 

12 

10 

11 


schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

Vcc 1 Vcc 




ADVANCE INFORMATION 

This docucnant contains information on a now product. 
Specifications ate subject to change without notice. 
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TYPES SN54PL16L8, SN54PL16R4, SN54PL16R6, SN54PL16R8, 
SN74PL16L8. SN74PL16R4, SN74PL16R6, SN74PL16R8 

FIXED-OR ARRAYS 



®IC MASTER 1984 


Texas 

Instruments 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
















CUSTOM/SEMICUSTOM 


TYPES SN54PL16L8, SN54PL16R4, SN54PL16R6, SN54PL16R8 
SN74PL16L8, SN74PL16R4, SN74PL16R6. SN74PL16R8 
FIXED-OR ARRAYS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, (see Note 1 ) 7 V 

Input voltage (see Note 1 ) 5.5 V 

Voltage applied to a disabled output (see Note 1 ) 5.5 V 

Operating free-air temperature range; SN54PL' -55. °C to 125°C 

SN74PL' 0°C to 70°C 

Storage temperature range -65°C to 1 50°C 


NOTE 1 : These ratings apply except for programming pins during a programming cycle. 


(0 

C 

<D 

E 

-I— > 
<0 
c 


CO 

CO 

X 

0) 

H 


recommended operating conditions 


PARAMETER 

1 ■ 

SN54PL16' 

SN74PL16' 

UNIT 

MIN 

NOM MAX 

MIN 

NOM MAX 

Vcc 

Supply voltage 

4.5 

5 5.5 

4,75 

5 5.25 

V 

V,H 

High-level input voltage 

2 

5^ 

2 

5.5 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

'OH 

High-level output current 

-2 

-3.2 

mA 

'OL 

Low-level output current 

12 

24 

mA 

Ta 

Operating free-air temperature 

-55 

125 

0 

70 

°C 


electrical characteristics, over recommended free-operating temperature range 


PARAMETER 

TEST CONDITIONS t 

SN54PL16’ 

SN74PL16' 

UNIT 

MIN TYP^ MAX 

MIN TYP* MAX 

V|K 

Vcc = NIIN, l| = -18 mA 

-1.5 

L__ J 

-1.5 

V 

VOH 

Vcc = l\^IN, Iqh = max 


2.4 3.3 

V 

VOL 

Vcc = 'OL = MAX 

0.25 0.4 

0.35 0.5 

V 

'OZH 

Outputs 

Vcc = max, Vq = 2.7 V 

20 

20 


I/O ports 

100 

100 

'OZL 

Outputs 

Vcc = max, Vq = 0.4 V 

-20 

-20 

I.A 

I/O ports 

- 250 

-250 

'1 

Vcc = max, V| = 5.5 V 

0.1 

0.1 

mA 

l|H 

Vcc = max, V| = 2.7 V 

20 

20 

liA 

l|L 


Vcc - max, 

V| = 0.4 V 

- 1 Parts 

-0.4 

-0.4 

mA 

All others 

-0.2 

-0.2 


-2 Parts 

-0.2 

-0.2 

All others 

-0.1 

-0.1 

'0^ 

Vcc = max, Vq = 2.25 V 

-30 -125 

-30 -125 

mA 

'cc 

Vcc = max, 

V| = 0 V, 

OE at 4.5 V, 

Outputs open 

- 1 Parts 

140 185 

140 180 

mA 

- 2 Parts 

75 95 

70 90 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

^All typical values are at Vqq = 5 V, T^ = 25 “C. 

5The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, iQg. 
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TYPES SN54PL16L8, SN54PL16R4, SN54PL16R6, SN54PL16R8. 
SN74PL16L8, SN74PL16R4, SN74PL16R6, SN74PL16R8 

FIXED-OR ARRAYS 


'PL16R4, 'PL16R6, 'PL16R8 tinning requirements 




-1 PARTS 

-2 PARTS 

UNIT 



MIN 

TYP MAX 

MIN TYP MAX 

^clock 

Clock frequency 

0 

35 


MHz 

tw 

Pulse duration, clock high or low 

12 


ns 

tsu 

Setup time, input or feedback before CLKt 

15 


ns 

th 

Hold time, input or feedback after CLKt 

0 


ns 


switching characteristics over recommended supply voltage and operating free-air temperature ranges 
(unless otherwise noted) 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

-1 PARTS 

-2 PARTS 

UNIT 

MIN 

TYP^ 

MAX 

MIN TYPt MAX 

tmax 




35 

45 


35 

MHz 

^pd 

1, I/O 




16 

25 

32 

ns 

tpd 

CLKt 

Q 

Rl = 500 0, 

Cl = 50 pf 

7 

10 

15 

20 

ns 

^en 

OEi 

Q 


18 

25 

36 

ns 

klis 

OEt 

Q 


10 

15 

20 

ns 

len 

1, I/O 

0, I/O 



18 

25 

36 

ns 


1,1/0 

0, I/O 



14 

25 

28 

ns 


^All typical values are at Vqq = 5 V, = 25 °C. 


programming parameters, Ta = 25 °C 



MIN NOM MAX 

UNIT 

Vqc Verify-level supply voltage 

4.5 5.0 5.5 

V 

V|H High-level input voltage 

2 5.5 

V 

V|L Low-level input voltage 

0.8 

V 

V|hh Program-pulse input voltage 

10.25 10.5 10.75 

V 

hHH Program-pulse input current 

PO 

20 50 

mA 

PBM ENABLE, L/R 

10' 25 

PI, PA 

1.5 5 

Vcc 

250 400 

tyyi Program-pulse duration at PO pins 

10 50 

flS 

tw2 Pulse duration at PGM VERIFY 

100 

ns 

Program-pulse duty cycle at PO pins 

25 

% 

tsg Setup time 

100 

ns 

th Hold time 

100 

ns 

tdi Delay time from Vcc to 5 V to PGM VERIFY t 

100 

ns 

td2 Delay time from PGM VERIFY 1 to valid output 

200 

ns 

Input voltage at pins 1 and 1 1 to open verify-protect (security) fuse 

20 21 22 

V 

Input current to open verify-protect (security) fuse 

400 

mA 

Pulse duration to open verify-protect (security) fuse 

20 50 

ms 


m 

c 

CD 

E 

3 


CO 

c 


CO 

CO 

X 

CD 
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FIELD- 

PROGRAMMABLE 

LOGIC 


TYPES SN54PL20L8, SN54PL20R4. SN54PL20R6, SN54PL20R8 
SN74PL20L8, SN74PL20R4. SN74PL20R6, SN74PL20R8 

FIXEO-OR ARRAYS 

D2706, DECEMBER 1982 -REVISED SEPTEMBER 1983 


• Standard 24-Pin. 300-mil Packages 

• Output Registers Have Preload 
Capability 

• Output Registers Automatically Clear 
During Power-Up 


• Choice of Operating Speeds 

— 1 Parts ... 30 MHz Max, Standard power 
—2 Parts ... 20 MHz Max, Half power 


DEVICE 

1 INPUTS 

3-STATE 

REGISTERED 

I/O PORTS 

0 OUTPUTS 

Q OUTPUTS 

'PL20L8 

14 

2 

0 

6 

'PL20R4 

12 

0 

4 (3 -state buffers) 

4 

'PL20R6 

12 

0 

6 (3-state buffers) 

2 

'PL20R8 

12 

0 

8 (3-state buffers) 

0 


description 

These fixed-OR arrays provide 3-state outputs for bus-oriented systems. The 'PL20L8, 'PL20R4, and 'PL20R6 have 
output registers that can be loaded from the I/O pins by a preload procedure. All the outputs are automatically set 
to a low level when power is applied. The —1 and —2 parts offer a choice of operating frequency, switching times, 
and power dissipation. 

The SN54PL20' is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74PL20' is characterized for operation from 0°C to 70 °C. 

pin assignments in operating mode (voltages at pins 1 and 1 3 less than V|HH) 

SN54 ...JT PACKAGE 
SN74 ... NT PACKAGE 
(TOP VIEW) 


'PL20L8 


'PL20R4 


'PL20R6 


'PL20R8 


TT 

J24 

2 

23 

3 

22 

4 

21 

5 

20 

6 

19 

7 

18 

8 

17 

9 

16 

10 

15 

1 1 

14 

12 

13 


vcc 

OUTCLK 

Ti: 

J24 

D vcc 

OUTCLK (3 

TI 

->^24 

1 

> C 

2 

23 

: ' 

lE 

2 

23 

0 

'C 

3 

22 

n I/O 

lE 

3 

22 

I/O 

* y 

4 

21 

:! I/O 

. r 
' 

4 

21 

I/O 

' E 

5 

20 


lE 

5 

20 

I/O 

1 E 

6 

19 

: Q 

lE 

6 

19 

I/O 

1 E 

7 

18 

: Q 

lE 

7 

18 

I/O 

1 

8 

17 

:q 

lE 

8 

17 

I/O 

1 £ 

9 

16 

J I/O 

iE 

9 

16 

0 

i e: 

10 

15 

H i/o 

lE 

10 

15 

1 * 

• c 

n 

14 

U 1* 

• E 

11 

14 

1 

GND £ 

12 

13 

U OE 

GND E 

12 

13 


OUTCLK 


TI 

J 24 

2 

23 

3 

22 

4 

21 

5 

20 

6 

19 

7 

18 

8 

17 

9 

16 

10 

15 

11 

14 

12 

13 


*Pin 14 is also used for the preload procedure on the last page of this data sheet. 

schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 


TYPICAL OF ALL OUTPUTS 



P1N13 :REQ = 6An 
ALL OTHERS: ReQ =10 kw 



ADVANCE INFORMATION 
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TYPES SN54PL20L8, SN54PL20R4, SN54PL20R6, SN54PL20R8 
SN74PL20L8, SN74PL20R4, SN74PL20R6, SN74PL20R8 

FIXED-OR ARRAYS 


functional block diagrams (positive logic) 


'PL20L8 


'PL20R4 



-O EN2 

— >C1 

— 3 


Q1D 



< » — ! 








1 ^ 




SI- 

OUTCLK- 




'PL20R6 


'PL20R8 




absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1 ) 

Input voltage (see Note 1 ) 

Voltage applied to a disabled output (see Note 1 ) 

Operating free-air temperature range; SN54PL' 

SN74PL' 

Storage temperature range 

NOTE 1 : These ratings apply except for programming pins during a programming cycle or during preload cycle. 


7V 

5.5 V 

5.5 V 

-55°C to 125°C 
. . . . 0°C to 70°C 
-65°Cto150°C 



(O 

cd 

X 

0 

h- 


See Application Note section for additional information 
on Texas Instruments Bipolar Programmable Logic 
Arrays. 
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TYPES SN54PL20L8, SN54PL20R4, SN54PL20R6. SN54PL20R8, 
SN74PL20L8, SN74PL20R4, SN74PL20R6. SN74PL20R8 
FIXED-OR ARRAYS 


recommended operating conditions 



SN54PL19R' 

SN74PL19R' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|H High-level input voltage 

2 5.5 

2 5.5 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

-2 

-3.2 

mA 

Iql Low-level output current 

12 

24 

mA 

T/y Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended free-air operating temperature range 


PARAMETER 

TEST CONDITIONSt 

SN54PL20' 

SN74PL20' 

UNIT 

MIN TYPi MAX 

MIN VfPt MAX 

V|K 

Vcc = min, l| = -18mA 

- 1.5 

-1.5 

V 

Vqh 

Vcc = min, iqh = max 

2.4 3.2 

2.4 3.3 

V 

Vql 

Vcc = min, Iql = max 

0.25 0.4 

0.35 0.5 

V 

•OZH 

0, Q outputs 

Vcc - max, V|h = 2.7V 

20 

20 

fjA 

I/O ports 

100 

100 

'OZL 

0, Q outputs 

Vcc = max, V|h = 0.4 V 

-20 

-20 

//A 

I/O ports 

-250 

-250 

l| 

OE Input 

Vcc = max, V| = 5.5V 

0.2 

0.2 

mA 

All others 

0.1 

0.1 

•iH 

OE Input 

Vcc = max, V| = 2.7V 

40 

40 

fjA 

All others 

20 

20 

•IL 

OE Input 

Vcc = max, V| = 0.4 V 

-0.4 

-0.4 

mA 

All others 

-0.2 

-0.2 

1 io§ 

Vcc = max, Vq = 2.25 V 

-30 -'125 

-30 -125 

mA 

<cc 

- 1 Parts 

Vcc = max, V| = 0 V, 

Outputs open, OE at V|h 

1 50 200 

1 50 200 

mA 

-2 Parts 

75 100 

75 100 


CO 

■4-< 

c 

0 

E 

3 

+-» 

CO 

c 

CO 

ca 

X 

0 




^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
*AII typical values are = 5 V, = 25 °C. 

®The output conditions have been chosen to produce a current that closely 


approximates one half the true short-circuit current, IqS' 


'PL20R4, 'PL20R6, 'PL20R8 timing requirements 



-1 PARTS 

-2 PARTS 

UNIT 

MIN MAX 

MIN MAX 

fciock Clock frequency 

0 30 

0 20 

MHz 

tyy Pulse duration, clock high or low 

12 

12 

ns 

tsu Setup time, input or feedback before OUTCLKt 

15 

15 

ns 

th Hold time, input or feedback before OUTCLKt 

0 

0 

ns 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

FROM 

TO 

^max 



tpd 

1, I/O 

0, I/O 

tpd 


Q 

fen 

OE 

Q 


OEt 

Q 

fen 

1, I/O 

0, I/O 

fdis 

1,1/0 

0, I/O 




TEST CONDITIONS 


-1 PARTS 

-2 PARTS 

UNIT 

MIN TYPi MAX 

MIN TYP? MAX 

30 

20 


16 

25 

ns 

12 

20 

ns 

8 

15 

ns 

6 

12 


18 

25 

ns 

13 

20 



Rl = 500 n. 
Cl = 50 pF 


t All typical values are at Vqq = 5 V, = 25‘’C. 
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TYPES SN54PL20L8, SN54PL20R4, SN54PL20R6, SN54PL20R8, 
SN74PL20L8, SN74PL20R4, SN74PL20R6. SN74PL20R8 

FIXED-QR ARRAYS 


PRELOAD PROCEDURES 


Vcc 




OE 


OUTPUTS DISABLED 





FIGURE 1 -PRELOAD WAVEFORMS 


preload procedure for registered outputs 

Step 1 Pin 1 3 to Vih, Pin 1 to Vjl, and Vcc to 5 volts. 

Step 2 Pin 1 4 to Vihh for 1 0 to 50 microseconds. 

Step 3 Apply an open circuit for a low and V|hh for a high at the Q outputs. 

Step 4 Pin14toV|L. 

Step 5 Remove the voltages applied to the outputs. 

Step 6 Pin13toyi|_. 

Step 7 Check the output states to verify preload. 


(O 

■4-» 

c 

0 

E 

15 

■4-« 

CO 

c 


CO 

CO 

X 

0 
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FIELD- 

PROGRAMMABLE 

LOGIC 


TYPES SN54PL839, SN54PL840, SN74PL839, SN74PL840 
14 X 32 X 6 FIELD-PROGRAMMABLE LOGIC ARRAYS 

D2708, DECEMBER 1982-REVISED SEPTEMBER 1983 


• Input-to-Output Propagation Delay . . . 
10 ns Typical 

• 24-Pin, 300-mil Slim Line Packages 

• Power Dissipation ... 650 mW Typical 

• Programmable Output Polarity 


LOGIC FUNCTION 

f(l) = PO + PI . . . P31 for polarity link intact 
f(l) = PO* PI * ... *P31 for polarity link open 
where PO through P31 are product terms 



description 

The 'PL839 (3-state outputs and the 'PL840 (open-collector outputs) are TTL field-programmable logic arrays containing 
32 product terms (AND terms) and six sum terms (OR terms). Each of the six sum-of-products output functions can 
be programmed either high or low true. The true condition of each output function is activated by the programmed 
logical minterms of 14 input variables. The outputs are controlled by two chip-enable pins to allow output inhibit and 
expansion of terms. 

These devices provide high-speed data-path logic replacement where several conventional SSI functions can be designed 
into a single package. 

The SN54PL839 and SN54PL840 are characterized for operation over the full military temperature range of - 55 °C 
to 125°C. The NS74PL839 and SN74PL840 are characterized for operation from 0°C to 70 °C. 

pin assignments in operating mode (pin 1 is less than V|hh) 


SN54PL' . . . JT PACKAGE 
SN74PL' ... NT PACKAGE 
(TOP VIEW) 

OE1 


O 

0 

0 

GND 

schematics of inputs and outputs 


TT7 

24 

2 

23 

3 

22 

4 

21 

5 

20 

6 

19 

7 

18 

8 

17 

9 

16 

10 

15 

11 

14 

12 

13 


Vcc 


Bi 

I 
I 

t]i 

0 

0 

o 

BoE2 



ADVANCE INFORMATION 


Copyright © 1 983 by Texas Instrurnents Incorporated 
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TYPES SN54PL839, SN54PL840, SN74PL839, SN74PL840 
14 X 32 X 6 FIELD-PROGRAMMABLE LOGIC ARRAYS 


functional block diagram (positive logic) 


QE1 

OE2 


I 



O 

O 

O 

O 

O 

O 


~denotes fused inputs. 

*'PL839 has 3-state (V) outputs; 'PL840 has open-collector (<S) outputs. 


CO 

c 

0 

E 

3 

k- 

-•-> 

CO 

c 


CO 

ca 

X 

0 

H 


absolute maximum ratings 


Supply Voltage, VqC 

Input Voltage 

Off-State Output Voltage 

Operating Free-air Temperature Range 

Storage Temperature 


SN54PL839, SN54PL840 
SN74PL839, SN74PL840 


7 V 

. 5.5 V 

5.5 V 

-55°C to 125°C 
, . . 0°C to 70°C 
-65°C to 150°C 


See Application Note section for additional information 
on Texas Instruments Bipolar Programmable Logic 
Arrays. 
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TYPES SN54PL839, SN54PL840, SN74PL839, SN74PL840 
14 X 32 X 6 FIELD PROGRAMMABLE LOGIC ARRAYS 


recommended operating conditions 



SN54PL' 

SN74PL' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqq 

4.5 5 5.5 

4.75 5 5.25 

V 

High-level input voltage, V|(-| 

2 

2 

V 

Low-level input voltage, V|l 

0.8 

0.8 

V 

High-level output current, Iqh 

-2 

-3.2 

mA 

Low-level output current, Iql 

12 

24 

mA 

Operating free-air temperature, 

-55 125 

0 70 

°C 


CO 

c 

<D 

E 

13 

00 

c 


CO 

cd 

X 

(D 

!- 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS^ 

SN54PL' 

SN74PL' 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = MIN, l| = -18 mA 

- 1.5 

-1.5 

V 

Vqh 

Vcc == MIN, Iqh “ MAX 

2.4 3.2 

2.4 3 

V 

Vql 

Vcc = min, Iql = max 

0.25 0.5 

0.37 0.5 

V 

i| 

Vcc = max, V| = 5.5 V 

0.1 

0.1 

mA 

l|H 

Vcc = max, V| = 2.7 V 

20 

20 

fiA 

l|L 

Vcc = max, V| = 0.4 V 

-0.4 

-0.4 

mA 

io§ 

Vcc = MAX, Vq = 2.25 V 

- 30 - 50 - 1 1 2 

- 30 - 50 - 1 1 2 

mA 

lOZH 

Vcc = max, Vq = 2.7 V 

20 

20 

aA 

'OZL 

Vcc = max, Vq = 0.4 V 

-20 

-20 

>A 

icc 

Vcc = max, V| = 0 V, 

OE inputs at Vm 

1 30 200 

130 190 

mA 


^For conditions shown as MIN or MAX, use the appropriate value spcified under recommended Ofserating conditions. 

^All typical values are at Vqq = 5 V, = 25 °C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit current, Iqs- 


switching characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

SN54PL' 

SN74PL' 

UNIT 

MIN TYPt 

MAX 

MIN TYPt 

MAX 

^pd 

Input 

Output 

Rl = 500 to GND, 

Cl = 50 pF to GND 

10 

25 

10 

20 

ns 

^en 

Pin 1 

or 

Pin 13 

Output 



Rli = 500 to 7 V, 

RL2 = 500 to GND, 

Cl = 50 pF to GND 

9 

16 

9 

13 


^dis 

8 

’Ij 

8 

12 



tAH typical values are at = 5 V, = 25 °C. 
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TYPES SM54PL839, SN54PL840, SN74PL839, SN74PL840 
14 X 32 X 6 FIELD-PROGRAMMABLE LOGIC ARRAYS 


pin assignment in programming mode (pin 1 > V|hh) top views 


OUTPUT POLARITY 
(PGM ENABLE = V|ll) 


AND MATRIX 


PGM ENABLE Ql U 24 II Vqc^ 
PI1 (I 2 23 H PIO 

P12 II 3 22 H PM 3 

PI3 C4 21 H PI12 

PI4 Cs 20 H Pill 

PI5 Cs 19 II PI10 

PI6 [l7 18 H PI9 

PI7 Cs 17 H PIS 

P05 C9 16 1] POO 

P04 ClO IbH P01 

P03lll1 uD P02 

GND 13 H ^2 


(Vcc3) 

PGM ENABLE Ml U 24h Vcc 


OR MATRIX 
IVCCI- PA5 = V|L) 


P11 (I2 
PI2 [l3 
PI3 Il4 
PI4 Cb 
PI 5 Ce 
PI6 

PI7 Us 
PO Cq 
PA 4 [^10 
PA3 Qll 
GND [^12 


23 H PIO 
22II pn3 
21 H pn2 
20 D Pill 
19II P110 
ISU P19 
17D PI8 

16 PAO 
ibH PAI 
14 D PA2 
2^ PGM 


PGM ENABLE Q 
PAI d 
PA2 d 
PA3 
PA4 
PA5 
PI6 
PI7 
P05 
P04 
P03 d 
GND d 


U24h 


2: 


C4 
C5 
C6 
C7 

Cs 

Q9 16p 
10 
11 
12 


Vcc 

PAO 
PI13 
D pn 2 
D Pin 
U P110 
3 PI9 
3 PIS 
POO 

3 poi 
3 P02 

3 PGM 


lYcc “ ''^CC2 program and Vqqi for verify 


programming parameters, Ta - 25 °C 


PARAMETER 

MEASURED AT 

PROGRAMMING 

MODE 

MIN 

TYP 

MAX 

UNIT 

V|HH 

Program high-level input voltage 

PGM ENABLE 

AND, OR 

16.5 

17 

17.5 

V 

PO pins 

Polarity 

V|LL 

Program low-level input voltage 

PGM ENABLE 

Any 

0 


0.4 

V 

•iHH 

Program-level input current 

PO pins 

Polarity 

100 

mA 

PGM ENABLE 

AND, OR 

150 

V|X 

Program-level input voltage 

POO thru P05 

Polarity 


10 

10.5 

V 

PGM 

AND, OR 



PI pins 

AND 


0.6 

2 


iix 

Program-level input current 

OE2 

Polarity 

5 

mA 



POO thru P05 

OR 


5 

10 


vcci 

Programming supply voltage 

Vcc 

OR 

8.5 

8.75 

9 

V 

•cci 

Programming supply current 

Vcc 

OR 


250 

400 

mA 

VCC2 

Programming supply voltage 

Vcc 

Polarity 


0 

0.4 

V 

VCC3 

Programming supply voltage 

Vcc 

AND 

4.75 

5 

5.25 

V 

VlH 

High-level input voltage 

Any 

Any 

2 

V 

V|L 

Low-level input voltage 

Any 

Any 

0 


0.8 

V 

Vqh 

High-level output voltage 

Any 

Any 

2.4 

3.2 


V 

Vql 

Low-level output voltage 

Any 

Any 


0.25 

0.5 

V 

lyy 

Program pulse duration 

POO thru P05 

Polarity 





PGM 

AND, OR 

■ 

Program pulse duty cycle 

POO thru P05 

Polarity 


10 

50 

% 

PGM 

AND, OR 


Id 

Delay time 

Any 

Any 

10 

IXS 

tr 

Rise time 

Any 

Any 

25 

1^.5 


(0 

c 

E 

3 

■*-> 

(0 

c 


CO 

CO 

X 

0 
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CUSTOM/SEMICUSTOM 


FIELD- 

PROGRAMMABLE 

LOGIC 


TYPES SNS4PLR19L8, SN54PLR19R4. SNS4PLR19R6, SN54PLR19R8 
SN74PLR19L8. SN74PLR19R4, SN74PLR19R6. SN74PLR19R8 

REGISTERED-INPUT FIXED-OR ARRAYS 

D2709, DECEMBER 1982-REVISEO SEPTEMBER 1983 


• Standard 24-Pin, 300-mil Packages 

• Output Registers Have Preload 
Capability 

• Output Registers Automatically Clear 
During Power-Up 


• Choice of Operating Speeds 

— 1 Parts ... 30 MHz Max, Standard power 

— 2 Parts ... 20 MHz Max, Half power 


DEVICE 

I/D INPUTS 

1 INPUTS 

3.STATE 

0 OUTPUTS 

REGISTERED 

Q OUTPUTS 

I/O PORTS 

'PLR19L8 

11 

2 

2 

0 

6 

'PLR19R4 

11 

0 

0 

4 (3-state buffers) 

4 

'PLR19R6 

11 

0 

0 

6 (3 -state buffers) 

2 

'PLR19R4 

11 

0 

0 

8 (3-state buffers) 

0 


description 

These fixed-OR arrays with eleven data inputs feature input registers that can be used as they are or be programmed 
into buffers. Some outputs of the 'PL19R8, 'PL19R6, and 'PL19R4 have registers that can be loaded from the I/O 
pins by a preload procedure, while others are I/O ports and standard 3-state outputs. All the outputs are automatically 
set to a low level when power is applied. The -1 and -2 parts offer a choice of operating frequency, switching 
times, and power dissipation. 

The SN54PLR19' is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74PLR19' is characterized for operation from 0°C to 70°C. 

pin assignments in operating mode (voltages at pins 1 and 1 3 less than V|hh) 

SN54' ... JT PACKAGE 
SN74' ... NT PACKAGE 
(TOP VIEW) 


'PLR19L8 


'PLR19R4 


'PLR19R6 


'PLR19R8 


TI 

7^ 

2 

23 

3 

22 

4 

21 

5 

20 

6 

19 

7 

18 

8 

17 

9 

16 

10 

15 

11 

14 

12 

13 


OUTCLK[ 

i/D[ 

i/D[ 

i/d( 

i/oj 

i/oj 

I/D 


I/D 


‘Pin 14 is also used for the preload procedure on the last page of this data sheet. 

schematics of inputs and outputs 


ITT 

>*24 

2 

23 

3 

22 

4 

21 

■ 5 

20 

'_6 

19 

■ 7 

18 

'8 

17 

J9 

16 

■ 10 

15 

"11 

14 

"12 

13 

on the last 


OUTCLK 

I/D 


TT 

-^24 

2 

23 

3 

22 

4 

21 

5 

20 

6 

19 

7 

18 

8 

17 

9 

16 

10 

15 

11 

14 

12 

13 


OUTCLK r 

1 LJ 24 

I/D C 

2 23 

I/D C 

3 22 

I/D C 

4 21 

I/D C 

5 20 

I/D C 

6 19 

I/D E 

00 

I/D E 

00 

I/D E 

9 16 

I/D E 

10 15 

I/D E 

11 14 

GND E 

12 13 
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TYPES SN54PLR19L8, SN54PLR19R4, SN54PLR19R6, SN54PLR19R8 
SN74PLR19L8, SN74PLR19R4, SN74PLR19R6, SN74PLR19R8 

REGISTERED-INPUT FIXED-OR ARRAYS 


functional block diagrams (positive logic) 


'PLR19L8 


'PLR19R4 



'PLR19R6 



6E- 

OUTCLK- 


t>0C2 

1C2 




ta 






EN2 


A I/D 







absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage (see Note 1 ) 5.5 V 

Voltage applied to a disabled output (see Note 1 ) 5.5 V 

Operating free-air temperature range; SN54PLR' — 55°C to 125°C 

SN74PLR' 0°Cto70°C 

Storage temperature range — 65°C to 1 50°C 


NOTE 1 : These ratings apply except for programming pins during a programming cycle or during a preload cycle. 


CO 

+-» 

c 

0 

E 

Zi 

■!-» 

(O 

c 


(0 

CO 

X 

0 

H 


See Application Note section for additional information 
on Texas Instruments Bipolar Programmable Logic 
Arrays. 
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TYPES SN54PLR19L8. SN54PLR19R4, SN54PLR19R6. SN54PLR19R8, 
SN74PLR19L8, SN74PLR19R4. SN74PLR19R6. SN74PLR19R8 

registered-input fixed-or arrays 



recommended operating conditions 


Supply voltage 


High-level input voltage 


Low-level input voltage 


High-level output current 


Low-level output current 


Operating free-air temperature 



electrical characteristics over recommended free-air operating temperature range 



PARAMETER 


TEST CONDITIONSt 


SN54PLR19' 


SN74PLR19' 


Outputs 


I/O ports 


Outputs 


I/O ports 


OE Input 


I/D Inputs 


All others 


OE Input 


All others 


OE Input 


I/D Inputs 


All others 


vcc = min. 


Vcc = min. 


Vcc = min. 


Vcc = max. 


Vcc = max. 


Vcc = max. 


Vcc= max. 


Vcc = max. 


= — 18 mA 


lOH = max 


IOL= max 


V|h = 2.7V 


V|H = 0.4 V 


V| = 5.5 V 


Vl = 2.7 V 


V| = 0.4 V 


- 1 Parts 


-2 Parts 


Vcc = max, Vq = 2.25 V 




Vcc = max, V| = 0 V, 
Outputs open 


Ipor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

^All typical values are Vq^ = 5 V, = 25 °C. 

SThe output conditions have been chosen to produce a current that closely approximates one half the true short-circuit current, IqS' 

input timing requirements 


Clock frequency 


Clock pul^ duration, clock high or low 


Setup time, I/D input before INCLKt 


Hold time, I/D input before INCLKt 


'PLR19R4, 'PLR19R6, 'PLR19R8 timing requirements 


MIN MAX 

UNIT 

0 40 

MHz 

10 

ns 

12 

ns 

0 

ns 
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TYPES SN54PLR19L8, SN54PLR19R4, SN54PLR19R6, SN54PLR19R8. 
SN74PLR19L8, SN74PLR19R4, SN74PLR19R6, SN74PLR19R8 

REGISTERED-INPUT FIXED-OR ARRAYS 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

FROM 

TO 

INPUT 

MODE 

TEST 

CONDITIONS 

- 1 PARTS 

- 2 PARTS 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

fmax 



Either 

Rl=5000, 

Cl = 50 pF 

30 

20 

MHz 

tod 


1/0,0 

Either 

16 

25 

ns 

tpd 

OUTCLK t 

Q 

Either 

12 

20 

ns- 

ten 

OEI 

Q 

Either 

8 

15 

ns 

tdis 

OEt 

Q 

Either 

6 

12 

ns 

tpd 

INCLKt 

1/0,0 

Registered 

23 

32 

ns 

ten 

INCLKt 

I/O, 0, Q 

Registered 

25 

35 

ns 

tdis 

INCLKt 

I/O, 0, Q 

Registered 

20 

30 

ns 

tpd 

I/D 

1/0,0 

Buffered 

20 

30 

ns 

ten 

I/D, I/O 

I/O 

Buffered 

22 

32 

ns 

tdis 

I/D, I/O 

I/O 

Buffered 

17 

26 

ns 


tAII typical values are at Vqq = 5 V, = 25°C. 


Vcc 



PRELOAD PROCEDURES 



OE 



tdis — ►! [-•— 


OUTPUTS DISABLED 


A 

— ►) [■•— ten 



FIGURE 1 -PRELOAD WAVEFORMS 

preload procedure for registered outputs 

Step 1 Pin 1 3 to V|h, Pin 1 to V||_, and V^c to 5 volts. 

Step 2 Pin14toV|HH- 

Step 3 Apply an open circuit for a low and V|hh for a high at the Q outputs. 

Step 4 Pin14toV|L. 

Step 5 Remove the voltages applied to the outputs. 

Step 6 Pin 1 3 to V|l. 

Step 7 Check the output states to verify preload. 


(0 

c 

0 

E 

3 


0 

C 
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Texas Instruments 


FIELD- 

PROGRAMMABLE 

LOGIC 


TYPES SN54PLT19L8. SN54PLT19R4. SN54PLT19R6, SN54PLT19R8 
SN74PLT19L8. SN74PLT19R4. SN74PLT19R6, SN74PLT19R8 

latched-inPut fixed-or arrays 

D2710, DECEMBER 1982-REVISED SEPTEMBER 19.83 


• Standard 24-Pin, 300-mil Packages 

• Output Registers Automatically Clear 
During Power-Up 

• Output Registers Have Preload 
Capability 


• Data Input Registers Programmable 
to Buffers 

• Choice of Operating Speeds 

— 1 Parts ... 30 MHz Max, Standard power 
—2 Parts ... 20 MHz Max, Half power 


DEVICE 

I/D INPUTS 

1 INPUTS 

3 -STATE 

0 OUTPUTS 

REGISTERED 

Q OUTPUTS 

I/O PORTS 

'PLT19L8 

11 

2 

2 

0 

6 

'PLT19R8 

11 

0 

0 

8 (3 -state buffers) 

0 

'PLT19R6 

11 

0 

0 

6 (3-state buffers) 

2 

'PLT19R4 

11 

0 

0 

4 (3 -state buffers) 

4 


O 

h“ 

(/) 

D 

O 

S 

111 

(0 


o 

H" 

CO 

D 

O 


description 

These fixed-OR arrays with eleven data inputs provide input registers that can be used as they are or be programmed 
into buffers. Some outputs of the 'PLT19R8, 'PLT19R6, and 'PLT19R4 have registers that can be loaded from the 
I/O pins by a preload procedure, while others are I/O ports and standard 3-state outputs. All the outputs are automatically 
set to a low level when power is applied. The —1 and —2 parts offer a choice of operating frequency, switching 
times, and power dissipation. 

The SN54PLT19' is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74PLT19' is characterized for operation from 0°C to 70 °C. 

pin assignments in operating mode (voltages at pins 1 and 13 less than V|HH) 

SN54' ...JT PACKAGE 
SN74 . . NT PACKAGE 
(TOP VIEW) 


'PLT19L8 


'PLT19R4 


'PLT19R6 


'PLT19R8 


' s 

IT 

^24 

3 '^cc 

OUTCLK [; 

TT 

T 4 

3 '^cc 

OUTCLK 3 

IT 

>*24 

3 Vcc 

OUTCLK C 

TT 

J 24 ; 

I/D [2 

2 

23 

U I/D 

I/D 

2 

23 

31 /D 

I/D [] 

2 

23 

u I/D 

I/D C 

2 

23 

1 /n r~ 
“ u 

3 

22 

n ^ 

. /rv R 

1/ L/ y 

3 

22 

3 -0 

1 /r\ M 

./ |j 

3 

22 

j I/O 

- H 

l/U L 

3 

22 

I/D [] 

4 

21 

n I/O 

I/D C 

4 

21 

3 '/o 

I/D 3 

4 

21 

3q 

I/D C 

4 

21 

I/D [] 

5 

20 

H I/O 

I/D C 

5 

20 


I/D 3 

5 

20 

Do 

I/D C 

5 

20 

I/D C 

6 

19 

3 I/O 

I/D 

6 

19 


I/D 3 

6 

19 

Do 

I/D C 

6 

19 

I/D \2 

7 

18 

3 I/O 

I/D C 

7 

18 

:q 

I/D 3 

7 

18 

Do 

I/D C 

7 

18 

I/D 

8 

17 

3 I/O 

I/D d 

8 

17 


I/D r 

8 

17 

Ho 

I/D C 

8 

17 

I/D Q 

9 

16 

3 I/O 

I/D L 

9 

16 

J I/O 

I/D 3 

9 

16 


I/D C 

9 

16 

I/D ^ 

10 

15 

Do 

I/D 

10 

15 

3 I/O 

I/D C 

10 

15 

3 I/O 

I/D r 

10 

15 

I/D [2 

11 

14 

3 INLE* 

I/D 

11 

14 

3 INLE* 

I/D 3 

1 1 

14 

3 INLE* 

I/D C 

1 1 

14 

GND Q 

12 

13 


GND Q 

12 

13 


GND C 

12 

13 

pOE 

GND C 

12 

13 


*Pin 14 is also used for the preload procedure on the last page of this data sheet. 

schematics of inputs and outputs 


EQUIVALENT OF EACH I 


TYPICAL OF ALL OUTPUTS 



PIN 13: REQ = 6lin 
ALL OTHERS: REQ = 10 kO 
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TYPES SN54PLT19L8, SN54PLT19R4, SN54PLT19R6, SN54PLT19R8 
SN74PLT19L8. SN74PLT19R4. SN74PLT19R6, SN74PLT19R8 

LATCHED-INPUT FIXED-OR ARRAYS 


functional block diagrams 


'PLT19L8 'PLT19R4 



'PLT19R6 


'PLT19R8 




absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1 ) 7 V 

Input voltage (see Note 1 ) 5.5 V 

Voltage applied to a disabled output (see Note 1 ) 5.5 V 

Voltage at any programming pin 12V 

Operating free-air temperature range; SN54PLT' — 55®C to 125°C 

SN74PLT' 0°C to 70°C 

Storage temperature range — 65°Cto150°C 


NOTE 1 : These ratings apply except for programming pins during a programming cycle or during a preload cycle. 

See Application Note section for additional information 
on Texas Instruments Bipolar Programmabie Logic 
Arrays. 


\ 


\ 

\ 


CO 

4 -» 

c 

0 

E 
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CO 
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(0 

cd 
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TYPES SN54PLT19L8, SN54PLT19R4, SN54PLT19R6, SN54PLT19R8 
SN74PLT19L8, SN74PLT19R4, SN74PLT19R6. SN74PLT19R8 
LATCHEO-INPUT FIXED-OR ARRAYS 



w 

CO 



recommended operating conditions 



electrical characteristics over recommended free-air operating temperature range 



^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

*AII typical values are Vqq = 5 V, = 25 °C. 

®The output conditions have been chosen to produce a current that closely approximates one half the true short-circuit current, Iqs- 



Texas 

Instruments 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 


4928 


© IC MASTER 1984 


























TYPES SN54PLT19L8, SN54PLT19R4. SN54PLT19R6, SN54PLT19R8 
SN74PLT19L8, SN74PLT19R4. SN74PLT19R6, SN74PLT19R8 

LATCHED-INPUT FIXED-OR ARRAYS 


switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

FROM 

TO 

INPUT 

MODE 

TEST 

CONDITIONS 

- 1 PARTS 

- 2 PARTS 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

fmax 



Either 


30 

20 

MHz 


1, I/O 

1/0,0 

Either 


16 

25 

ns 

tpd 

OUTCLK t 

0 

Either 


12 

20 

ns 

ten 

OEi 

0 




8 

15 

ns 

tdis 

Off 

0 

Either 


6 

12 

ns 

tpd 

INLE 

I/O, 0 



16 

25 

ns 

ten 

INLE 

I/O, 0, 0 

Latched 


25 

35 

ns 

tdis 

INLE 

I/O, 0, 0 

Latched 


20 

30 

ns 

tpd 

I/D 

1/0,0 

Buffered 


20 

30 

ns 

ten 

I/D, I/O 

I/O 

Buffered 


22 

32 

ns 

tdis 


I/O 

Buffered 


17 

26 

ns 


^All typical values are Vqc = 5 V, = 25 °C. 


Vcc 


OE 


O 
V|H 
V|L- 


PRELOAD PROCEDURES 


5 V y 

O V*- * 


OUTPUTS DISABLED 


/ 


Y 


\ 



FIGURE 1 -PRELOAD VOLTAGE WAVEFORMS 


preload procedure for registered outputs 

Step 1 Pin 1 3 to V|h, Pin 1 to V|l, and Vqc to 5 volts. 

Step 2 Pin14toV|HH- 

Step 3 Apply an open circuit for a low and V|hh ^or a high at the Q outputs. 

Step 4 Pin14toV||_. 

Step 5 Remove the voltages applied to the outputs. 

Step 6 Pin13toV|L. 

Step 7 Check the output states to verify preload. 
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Universal Semiconductor 


NEED A HIGH PERFORMANCE 
CMOS GATE ARRAY IN A 
HURRY? HOW ABOUT 
6 WEEKS FROM TODAY! 


o 

H 

(/) 

D 

O 


LU 

(/> 

o 

h- 

(/) 

D 

O 


We specialize in fast turn- 
around. We have to. Most of 
our customers are in com- 
puters or peripherals. Fast- 
breaking markets with nar- 
row windows. Our 6-week 
design cycle helps them hit 
these windows. Here’s how 
we do it. 

Weeks 1 and 2— We computer-capture your sche- 
matic and create a net list. Next, we run complete logic 
and circuit simulations. Any problems are noted, dis- 
cussed with you, and fixed. Then, we start developing 
the test program. 

Week 3— Using computer assistance, we place and 
route your circuit. All functions are implemented with 
standard precharacterized macrocells. 

Week 4— We verify the circuit design. Engineering 
and design rules are checked. Any violations are re- 
paired. Then, the 1C layout is verified agairistthe net list. 
This guarantees the actual silicon will be error free. 

Week 5“We generate PG tapes and convert them 
to masks. Test program development is completed. 

Week 6— Your wafers are personalized and die 
sorted. Good dice are packaged in our prototype shop 
and retested. Then, 10 functional engineering samples 


are shipped to you— air ex- 
press, if necessary. 

From engineering draw- 
ings to silicon in 6 weeks. 
That’s the kind of service 
that can help you beat your 
toughest competition into 
the marketplace. It’s the dif- 
ference between winning 
and losing. First prize versus the booby prize. 

The Products— At Universal, you have a choice of 
two technologies. Choose our fast ISC-5 process for 
toggle rates to 25MHz. If you need more speed, our ul- 
trafast ISC-3 process can take you to 40 MHz. Eighteen 
different arrays, ranging in size from 180 to 2400 gates, 
are available. Chances are, there’s an array to fit your 
circuit perfectly. Also, we offer a complete assortment 
of packages including leaded plastic chip carriers. 

Our Philosophy— Service is our business. Your 
problems are our problems. You’re more than a cus- 
tomer to us— you’re a partner. Your success will be our 
success and we know it. 

Give Universal a try! Call us at (408) 279-2830 today. 
Cr contact us at Universal Semiconductor Inc., 1925 
Zanker Road, San Jose, California 95112. 

TWX 910 338 7617. 



UNIVERSAL SEMICONDUCTOR INC. 

The Fastest CMOS in the West!™ 


*500 gale complexity. 1925 Zanker Road, San Jose, CA 95112 (408) 279-2830 © 1983 Universal Semiconductor Inc. 



4930 ©IC MASTER 1984 





TRAILBLAZING THE VLSI FUTURE 


CUSTOM DESIGN, TOOLS AND 
EABRICAnON SERVICES FROM VTI 



VTi's custom !C design package features the most advanced CAE/CAD tools, training 
and support in the industry. Whof s more, v/e offer the optimum in quick turn wafer 
fabrication services that will turn your design into silicon faster than ever before. With 
VTI, you decide how you want us to assist you in designing a custom chip — so that you 
get your product out the door and to your customers quickly, efficiently and 
economically. Our VLSI design services and capabilities include; 

USER-DESIGNED VLSI • Our complete and integrated set of CAE/CAD 1C design tools provides you with 

everything you need to design your own ICs. They're easy-to-learn. And they'll help you 
get your design into silicon today, way ahead of your competition. 

JOINT DEVELOPMENT VENTURES • With VTl's joint development program, your engineers work with ours at one of our 

design centers. You provide your systems design expertise; we complement that with 
our CAE/CAD tools, 1C designer support and facilities. Together, we design ICs for your 
specific applications needs. 


DESIGN CONSUIIATION • Use VTl's extensive capabilities as a consulting service. You take primary 

responsibility for your chip design; when you want or need specialized 1C design 
experience, cal! on us and exploit our VLSI expertise. 

VTI DESIGN ED • Cr call on VTl's full-custom services. Tell our experienced and innovative design 

engineers your application requirem.ents. We'll analyze your IC needs, and provide the 
best design solution for you using our computer-aided design system, the most fully- 
integrated VLSI circuit CAE/CAD system available. 

VrrS SILICON FOUNDRY: WE CALL IT THE SILICON EXPRESS™ 

So where do you go once you have your custom IC design? How do you turn it into 
silicon? Before, you had to deal with fabrication services that had high volume 
requirements. But VTI has changed that for good. 

The VTI Silicon Express, our silicon foundry service, accommodates all of your fabri- 
cation needs — from prototypes to full production runs. Regardless of your volume 
requirements, whether you use our design system or design your own chip. And there's 
something else we give you that was unheard of until now: superfast turn times. 

We've invested enormously in our high technology, quick turn wafer fabrication facility. 

You'll find that our foundry offers you more options, more services and more benefits 
than any other silicon fabricator. 

QUICK TURNS • Usually 14 days from mask entry to wafers out, 21 days to packaged prototypes. 

ADVANCED PROCESSES • State-of-the-art CMCS, HMCS and NMCS in a variety of process options. 

TECHNOLOGY COMPATIBILITY • Assured for custom ICs designed either with VTl's integrated CAE/CAD system or your 

own CAD tools. 


VTInet™ • The electronic foundry network that links you directly with us. Send your CIF, pattern 
generator or data base files through VTInet. Transmit your data base within hours 
through a system with built-in safeguards that enforce security and ensure our 
proprietary obligations to you. 

Bring us your designs or your tooling. VTl's Silicon Express — ^just think of us as your silicon 
manufacturing arm. We do. 


AVAILABLE PROCESSES 
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VTI CUSTOMER INTERFACE— THE SILICON EXPRESS 



CO 

^ NEW APPRC3ACHES, NEW IDEALS: VTI’S VLSI DESIGN SYSTEM 

Times change. We've entered the VLSI technology era. Here today for tomorrow's 
designs. Until recently, specialized 1C design hardware simply didn't hove all the 
capabilities you needed, and cost a fortune. Today, low cost advanced workstations 
do a better job at a fraction of that cost. VTI has exploited this technological 
breakthrough to develop a CAE/CAD package which operates on general purpose 
computers, yet offers higher performance than ever before. And all in a familiar 
environment, including multiple-windows and mouse-controlled entry: 

• Chip planning and schematic capture 

• Composition tools 

• Cell Compiler libraries 

• Logic and timing simulators 

We've created a CAE/CAD VLSI design system that involves your specialized 
knowledge and unique requirements right from the inception of your custom chip. 
And without requiring MOSA/LSI design expertise. VTI's complete array of VLSI 
CAE/CAD tools are unparalleled in the industry. After all, we've based these tools on 
our extensive real-worid experience in 1C design and manufacture. 

So you get the best of all worlds: a set of CAE/CAD tools designed by the premier 
group of VLSI CAE/CAD programmers in the semiconductor industry — refined and 
tested under real world conditions before they're released to you. With VTI, you get the 
high performance and efficiency, proprietary security and long-term economy 
associated with conventional full-custom design ... but with the convenience, ease of 
use and fast turnaround v^u'd normaiiy expected only from gate arrays. 


Ws offer a tri-level design system. So you get a design system that suits your 
present needs along with the capability to add increasingly sophisticated features 
as you require them, when you wantthem. Flexible, user-friendly, powerful — ^VlTs 
state-of-the-art VLSI integrated design system. 
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TRAILBLAZING THE VLSI FUTURE 


VTI OFFERS A CHOICE OF DESIGN APPROACHES 


Design Approach 

User 

Benefits 

LPv'EL 1 

Logic and Systems 

■ Easy to Learn 

LOGICOMP^" 

Engineer 

• Very Rapid Design 

LEVEL 2 

Systems and 

■ Unique Cell Design 

SYMCAD™ 

IC Designer 

■ Higher Performance 

LEVELS 

Experienced 

■ Lowest Cost 

GEOCAD'" 

IC Designer 

• Highest Performance 



LOGICOMP: DESIGN TOOLS THAT SPEAK YOUR LANGUAGE 

VTl's LOGICOMP design system gives you, the systems designer, access to 
the most fully-integrated and sophisticated CAD tools in the industry. Whether 
or not you've ever designed an 1C before, LOGICOMP serves as an accessible, 
high ly -efficient package that includes all the CAD tools you need to: 

• Enter a system schematic 

• Construct a corresponding physical layout from predefined functional 
elements in VTl's Cell Compiler library 

• Verify interconnection and function correctness of the physical layout, 
as specified by your schematic representation 

• Automatically route all interconnects 


LOGICOMP LOGIC COMPILER “ SYSTEM 
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TRAILBLAZING THE VLSI FUTURE 



VTI’S COMPOSITION EDITOR 



VTI’S SCHEMAnC EDITOR 
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CELL COMPILERS; BUILDING BLOCKS FOR YOUR SYSTEM 

Vtl's unique Cell Compiler library — a concept that offers you ready-to-use functional 
elements to design your chip. Sounds like a standard cell library? Most people think so 
too, at first. Until they realize that VTI's Cell Compiler library offers the most advanced 
alterable set of cells available. Our Primary and Extended cell libraries compile 
physical layout databases for simple and complex 1C building blocks. And we offer 
them in CMOS as well as HMOS. You specify the cell characteristics before compiling 
to physical layout. So you get a library with thousands of cell variations. Far more than 
the few hundred that conventiorxal standard cell libraries offer. 

With VTI's Cell Compilers, you specify your ICs unique requirements such as circuit 
speed, drive capability, data path width and functional repetition. Whafs more, with 
automatic cell layout generatton, you don't need first-hand knowledge of MOS design 
rules or specific process details. 


CELL COMPILER FUNCTIONS 
VTS810; Primary Library 

AND/NAND Gates 
Clock Generators 
Exclusive OR/NOR Gates 
Flip-Flops 
Input Buffers 
Inverting Buffers 
OR/NOR Gates 
Quasi-Stotic Latches 
3-State Buffers 
TTL I/O Buffers 


VTS820: ExterKled Library 

Adders/Subtractors 

ALUs 

Counters 

Data Demultiplexers 
Data Multiplexers 
Full Adders 
Pad-Ring Generators 
PLA Generators 
RAM Generators 
ROM Generators 
Shift Registers 
Up/Down Counters 


SYMCAD: BEHER CAD. LOWER COST 

Your system design requires an 1C made up of cells that simply don't exist. You could 
settle for a chip thafs been glued together and works; but you'd like to design your 
own cells. You want a custom VLSI circuit that performs exactly the way you want it to, 
consumes the minimal power and takes only as much (or as little) room as necessary. 

Obviously, you want access to a custom VLSI CAD system. Specifically, an interactive 
symbolic design package. And you'd prefer one without having to deal with awkward 
grids. Well, that system exists and is available to you. Ifs called SYMCAD: VITs SYMbolic 
CAD system. 

SYMCAD offers you: 

• VTIsticks™ editor 

• VTlextract™— Circuit function and 
evaluation tool 

• ERC— Electrical Rule Checker 

A variety of features, integrally connected. The ideal way to design your system's 
components. SYMCAD: heralding your VLSI design future. 


4934 


© IC MASTER 1984 











TRMLBIAZING THE VLSI FUTURE 



SYMCAD SYMBOUC COMPUTER-AIDED DESIGN SYSTEM 



VTlsticks : THE KEY TO PRODUCTIVITY THROUGH SYMBOUC DESIGN 

\buVe been locked out of the 1C design phase for your system. That is, up until today 
Now, VTlsticks opens the door thof s kept you from designing the chip you need. 
VTlsticks gives you total control over every facet of your system design. That's how it 
should have been. That s how it can be now. VTl's cell design tool automatically 
generates your 1C layouts in compliance with user-specified design rules. Most 
importantly the system is simple to use. You only have to specify the chip topology 
symbolically then VTlsticks converts your 1C design to layout and compacts it to the 
minimal size. The benefit? Immediate custom MOSA/ISI circuit design capability 
without detailed knowledge of MOSA/LSI design techniques. And with assured 
results everytime. 

VTlsticks features; 

• Automatic conversion from VTlsticks 
to layout 

• Automatic compaction to the minimum 
size aliowed by design rules 

• User-defined constraints on 
1C compaction 

• Automatic recognition and placement 
of contacts 

• Transistor size display and editing 

• Symbolic naming 

VTlsticks automatically recognizes and places contacts between layers and transistors. 
And VTlsticks' pop-up menus and mouse input provide you with an efficient way to 
enter your design. With VTlsticks, you virtually eliminate keyboard entry in the layout 
phase of 1C design. 

With VTlsticks, youll create new cells that are nearly as dense as those laid out by hand. 
Even with those industry-unique features, VTlsticks is easy-to-learn and easy-to-use. 

Your design will cost you less time, effort and money. 
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TRAILBLAZING THE VLSI FUTURE 


GEOCAD PHYSICAL LAYOUT EDITOR: GEHING THE SMALLEST CELLS POSSIBLE 

Vri's Physical Layout Editor, GEOCAD, is the premier interactive graphics tool for 
developing the most compact custom cells while maximizing performance. VTI 
allows you to design with arbifrary geometries. Once you've completed your 
design, the design rules can be verified with VTIdrc and the layout against the original 
logic design using VTlextractand VTIcompare. 

Using GEOCAD is easy. You gain access through multiple windows whose sizes and 
positions you define. And then draw the graphics with a mouse. 

The Layout Editor features; 

• Any angle lines, any angle polygons 

• Predefined and user-defined macros 

• Edit-by-layer capability 

• Cut, paste and edit commands, both within a window 
and between windows 




VTI DESIGN CENTERS: PROVIDING DESIGN EACILITIES 
AND CONSULTING SERVICES 

We're putting all our design tools in your neighborhood — so you can reap the benefits 
of custom design, Use one of VTI's Design Centers as your own. We've staffed each of 
them with applications engineers, all of whom are ready to assist you in every way with 
chip design requirements and software support. 

Our design centers are located at: 

• 2235 Qume Dri\e • 850 East Arapaho Road 

San Jose, CA 95131 Richardson, TX 75081 

408-943-0264 214-387-8350 


• 83 Cambridge Street 
Burlington, MA 01803 
617-229-6555 


• Via G. Jervis, 77 
10015 Ivera [To] 
Italy 

39-125-52-2010 


You can come to our training classes. In less than two weeks, our VL6I Design Training 
Program will teach you'the complexities and the simplicity of VTI's CAE/CAD design 
tools, In fact, by the end of your first week in Level 1, you'!! be ready to design your 
own custom !C with VTI's unique Cell Compiler library. In Level 2, you'll learn the latest in 
MCSA/LSI design principles and the use of the VTIsticks graphics editor so you can 
design your own custom ICs. Cur Level 3 course teaches you how to design your own 
Cell Compiler library as well as advanced layout editing techniques and advanced 
packaging and test considerations. 


VLSI TRAINING. TOOLS AND SERVICES FROM VTI. 

INTENSIVE. FAST. COMPREHENSIVE. 

VLSI technology. An idea thofs become a reality. With VTI, you'll take a step-by-step 
path to macrocell-based VLSI design nurtured by the experience and innovative 
prowess of a leading full-service VLSI semiconductor company. Whether you only 
need design training, our exciting design tools, or want the services of our designers 
or silicon foundry, you'll get the highest performance, the most efficient design 
combined with the latest knowledge in the semiconductor state-of-the-art. 

After all, that's how VLSI technology is defined. 


VLSI Technology, Inc. -1101 McKay Drive • San Jose, CA 95'13l • 408-942-1810 
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ABBREVIATIONS 

OF 

COMPANY 

NAMES 


Action Ins 

Action Instruments 

AO 

Analog Devices 

ADT 

Advanced Digital Technology 

Advent 

Advent Products, Inc. 

Alphatron 

Alphatron 

AMA 

American Automation 

AMD 

Advanced Micro Devices 

AMI 

American Microsystems, Inc. 

Amperex 

Amperex Electronic Corp. 

Analogic 

Analogic 

Analog Sys 

Analog Systems 

APC 

Applied Micro Circuits 

Apex 

Apex Microtechnology 

APM 

Applied Microsystems Corp. 

AppI Sys 

Applied Systems Corp. 

APT 

Applied Microtechnology 

AptOk 

Aptek Microsystems 

Array Tech 

Array Technology 

AWI 

AWI Electronics 

Barvon 

Barvon Research 

Bedford 

Bedford Computer Systems Inc. 

Burr-Brown 

Burr-Brown 

CAE 

Computer Aided Engineering 

Cal Devices 

California Devices 

Cermetek 

Cermetek 

CGRS 

CGRS Microtech Inc. 

Cherry 

Cherry Semiconductor 

CIC 

Custom Integrated Circuits 

CirTech 

Circuit Technology 

£itel 

Citel 

comlinear 

Comlinear Corporation 

CMA 

Custom MOS Arrays 

Comark 

Comark Corp. 

Comdial 

Comdial Semiconductor 

Comp Auto 

Computer Automation 

Compas 

Compas Microsystems 

Cont Logic 

Control Logic Inc. 

Control Sys 

Control Systems Microsystems Div. 

CreMicro 

Creative Micro Systems 

Cromemeo 

Cromemeo, Inc. 

Cubit 

Cubit Inc. 

Curtis 

Curtis Electro Devices, Inc. 

Cybmwetic 

Cybernetic Micro Systems 

G^ersys 

Cybersystems 

l^ertek 

Cybertek Inc. 

Data General 

Data General 

Data I/O 

Data I/O 

Data Trans 

Data Translation 

Datel 

Datel 

Datricon 

Datricon Corporation 

DDC 

Data Devices Corporation 

DEC 

Digital Equipment Corporation 

Die-Tech 

Die-Tech 

Digeiec 

Digeiec Corp. 

Digitek 

Digitek, Inc. 

Dionics 

Dionics Inc. 

Dist Comp 

Distributed Computer ^sterns 

Divers Tech 

Diversified Technology 

E-HI 

E-H International, Inc. 

EDI 

Electronic Designs Inc. 

Elind 

Elind Elettronica Industriale 

EMM-SESCO 

EEM-SESCO 

Emulogic 

Emulogic Inc. 

ETI Micro 

ETI Micro 

Exar 

Exar Integrated Systems 

Exel 

Exel Microelectronics 

Fairchild 

Fairchild 

Ferranti 

Ferranti Electric 

Force 

Force Computers 

Fujitsu A 

Fujitsu America 

Fujitsu 

Fujitsu Microelectronics, Inc. 
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Gl 

GTE Micro 


Harris 

Heurikon 

Hilevel 

Hitachi 

Holt 

HP 

Hughes 

Hybrid Sys 
HyComp 


ICC 

IDT 


IMS 

Infosphere 

Inmos 

IntCirEng 

IntCirSys 

IntCompSys 

lot Tech 

Intech 

Intel 

Interdesign 

Intersil 

Intronics 

in 


Kinetic Sys 
Kontron 


. Lambda 
Linear Tech 
LSI Comp 
LSI Logic 


Master Logic 

Matrix 

Matrox 

Maxim 

MCC 

MCE 

Micrel 

Micro Innov 

Micropac 

Micro Net 

Micro Pwr 

Micro Sci 

Micro Tech 

Micro-Link 

Micron 

MiierTron 

Miller 

Mitel 

Mitsubishi 

MMI 

Mostek 

Motorola 

MRC 

Murray 

Monosil 


National 

NCM 

NCR 

NEC 

Nitron 


General Instrument 
GTE Microcircuits 


Harris Semiconductor 
Heurikon Corp. 

Hilevel Technology, Inc. 
Hitachi America, Ltd. 

Holt Inc. 

Hewlett-Packard 
Hughes Aircraft, Solid State 
Products 
Hybrid Systems 
HyComp 


internatioiiai Cybernetics 
Integrated Device Technology 
International Microcircuits, Inc. 
International 
Microelectronic Products 
Industrial Microsystems Inc. 
Infosphere 
Inmos 

Integrated Circuit Engineering 
Integrated Circuit Systems 
Integrated Computer Systems 
Integrated Technology Corp. 
Intech Microcircuits Div. 

Intel 

Interdesign 

Intersil 

Intronics 

ITT Semiconductors 


Kinetic Systems 
Kontron Electronics 


Lambda Semiconductor 
Linear Technology 
LSI Computer Systems 
LSI Logic Corporation 


Master Logic Corporation 
Matrix Corp. 

Matrox Electronic Systems 
Maxim Integrated Products 
Micro-Computer Control 
MCE Electronics 
Micrel 

Micio Innovators 
Micropac Industries 
Micro Networks 
Micro Power Systems 
. Micro Sciences Corp. 
Microcircuits Technology 
Micro-Link Corporation 
Micron Technology 
MilerTronics 
Miller Technology 
Mitel Semiconductor 
Mitsubishi Electronics 
Monolithic Memories, Inc. 

Monolithic Systems Corp. 
Mostek 

Motorola Semiconductor 
MRC Systems 
Murray Consulting 


National Semiconductor 
NCM Corp. 

NCR Corp., Microelectronics 
Division 

NEC Electronics 
Nitron 


OAE 

Octagon 

OEI 

Ohio Sci 
OKI 

Omnibyte 

Onset 


Panasonic 
Pico Design 
Polycore 
Piessey 
PMI 

PragDos 

Pro-Log 


Quay 


Raytheon 

RCA 

RCI Data 

RELMS 

Reticon 

RIFA 

Rockwell 

RTC 


Sanyo 

SBE 

SEEQ 

SPI 

Siemens 

Si-Fab 

Signetics 

SGS 

Shaip 

Silicon G 

Siliconix 

Silicon Sys 

Siltronics 

SMC 

SMOS 

Solarise 

Solitron 

Sprague 

SSM 


SSS 

Stag 

STC 

STD 

Struc Des 

Stynetic 

Sunrise 

Sunshine 

Supertex 

Symtek 

Synertek 

Sys Innov 


Tau Zero 
Technitrol 
Tektronix 
Teledyne C 
Teledyne P 
Teledyne S 
Telefunken . 
Telmos 
Teltone 
TI 

Third Domain 

Thomson-CSF 

Toshiba 

Trans-Data 

ntw 


Unitrode 

Universal 


Varix 

VLSI Design 
VTI 

Votrax 


Weitek 

Western 

Wintek 


Xicor 

Xycom 

Zendex 

Zilog 

ZyMOS 

Zytiex 


Oliver Advanced Engineering 
Octagon Systems Corp. 
Optical Electronics Inc. 

Ohio Scientic 
OKI Semiconductor 
Omnibyte Corp. 

Onset Computer Corp. 


Panasonic 
Pico Design 
Polycore Electronics 
Piessey Semiconductors 
Precisioh Monilithics, Inc. 
Pragmatic Design Inc. 
Pro-Log Corp. 


Quay Corp. 


Raytheon Semiconductor 
RCA Solid State Division 
RCI Data 

Relational Memory Systems 

Reticon 

RIFA 

Rockwell, Microelectronic Devices 
Riehl Time Corporation 


Sanyo 
SBE. Inc. 

SEEQ Technology, Inc. 

Semi Processes Inc. 

Siemens 

Si-Fab 

Signetics 

SGS Semiconductor 
Sharp 

Silicon General 
Siliconix 

Silicon Systems Inc. 
Siltronics 

Standard Microsystems Corp. 
S MOS Systems 
Solarise Enterprises 
Solitron Devices 
Sprague Electric Company 
Solid State Micro Technology 
for Music 

Solid State Scientific 
Stag Microsystems 
Storage Technology Corp. 

STD Microsystems 
Structured Design Inc. 
Stynetic Systems 
Sunrise Electronics 
Sunshine Semiconductor 
Supertex Inc. 

Symtek Corp. 

Synertek 

Systems Innovations 


Tau Zero Inc. 

Technitrol 

Tektronix 

Teledyne Crystalonics 
Teledyne Philbrick 
Teledyne Semiconductor 
Telefunken 
Telmos 

Teltone Corporation 
Texas Instruments 
Third Domain 

Thomson-CSF Components Corp. 
Toshiba America 
Trans-Data 
TRW LSI Products 


Unitrode 

Universal Semiconductor, Inc. 


Varix Corp. 

VLSI Design Associates 
VLSI Technology, Inc. 
Votrax 


Weitek Corporation 
Western Digital 
Wintek Corp. 


Xicor, Inc. 

Xycom 

Zendex Corp. 

Zilog 

2^MOS Corporation 
Zytrex Corp. 
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ARROW ELECTRONICS, INC. 

ELECTRONICS DISTRIBUTION DIVISION 


The Arrow Lines 


Manufacturers alphabetically 


A 

Alco 

Alpha 

AMD 

Amphenol 

Analog Devices 

Applied Digital Data Systems 

Arrow»ACS/2200 

Augat 

AVX 

B 

Beckman 

Belden 

Bussmann 

c 

Cambion 
Cannon ITT 
Cornell Dubilier 
Centralab 
Chicago Miniature 
C& K 
Clarostat 
CDC 

Drives 

Media 

Corning 

Crydom 

OlO 

D 

Dataproducts 

Data Technology Corporation 

Data Type 

Dialight 

Dilog 

E 

Elec-trol 

F 

Fairchild 


Q 

General Electric 

Capacitors 

Relays 

Semiconductors 

General Instrument 

Microelectronics 

Optoelectronics 

Semiconductors 

H 

Hi-G 

I 

IBM 

Inmos 

Integral Data Systems 
Intel 

Semiconductors 

Systems 

International Rectifier 
Intersil 

L 

Littelfuse 

Linear Technology Corporation 

M 

Magnecraft 

Mallory 

Mepco/Electra 

MicroPro 

Microsemiconductor 

MMI 

Mostek 

Murata/Erie 

N 

NEC 

Printers 

o 

OMTI 

P 

Prentice 
Power One 


Q 

Quantum 

R 

Raytheon 

RCA 

Rotron 

s 

Seagate Technology 

Sealectro 

Selanar 

Siemens 

Signetics 

Spectra-Strip 

Spectrol 

Sprague 

Standard Power 

Struthers Dunn 

T 

TeleVideo 

Systems 

Terminals 

Texas Irrstruments, fnc. 

Connectors 

Semiconductors 

Systems 

Terminals & Printers 

Thermalloy 
Thomas & Betts 
TRW 
Capacitors 
Cinch 
IRC 
LSI 

Motors 

Optron 

Semiconductors 

UTC 

Tusonix 

u 

Unitrode 

V 

Verbatim 





NORTHWEST 

Denver, Colorado (303) 696-1 1 1 1 
Portland, Oregon (503) 684-1690 
Sacramento, California (916) 925-7456 
Salt Lake City, Utah (801) 539-1135 
San Francisco, California (408) 745-6600 
Seattle, Washington (206) 643-4800 
SOUTHWEST 

Albuquerque, New Mexico (505) 243-4566 
Los Angeles, California (213) 701-7500 
Orange County, California (714) 838-5422 
Phoenix, Arizona (602) 968-4800 
San Diego, Caiifornia (619) 565-4800 
NORTH CENTRAL 
Cedar Rapids, Iowa (319) 395-7230 
Chicago, Illinois (312) 397-3440 
Madison, Wisconsin (608) 273-4977 
Milwaukee, Wisconsin (414) 764-6600 


Minneapolis, Minnesota (612) 830-1800 
St. Louis, Missouri (314) 567-6888 
SOUTH CENTRAL 
Austin, Texas (512) 835-4180 
Dallas, Texas (214) 386-7500 
Houston, Texas (713) 530-4700 
Tulsa, Oklahoma (918) 665-7700 
MIDWEST 

Cleveland, Ohio (216) 248-3990 
Dayton, Ohio (513) 435-5563 
Detroit, Michigan (313) 971-8220 
Grand Rapids, Michigan (616) 243-0912 
Indianapolis, Indiana (317) 243-9353 
Pittsburgh, Pennsylvania (412) 856-7000 
NORTHEAST 

Boston, Massachusetts (617) 933-8130 
Manchester, New Hampshire (603) 668-6968 
Hauppauge, New York (516) 231-1000 


Rochester. New York (716) 275-0300 
Syracuse. New York (315) 652-1000 
Wallingford, Connecticut (203) 265-7741 

MID-ATLANTIC 

Baltimore, Maryland (301) 247-5200 
Fairfield, New Jersey (201) 575-5300 
Marlton, New Jersey (609) 596-8000 
Richmond, Virginia (804) 282-0413 

SOUTHEAST 

Atlanta, Georgia (404) 449-8252 
Fort Lauderdale, Florida (305) 776-7790 
Huntsville, Alabama (205) 882-2730 
Melbourne, Florida (305) 725-1480 
Raleigh, North Carolina (919) 876-3132 
Winston Salem, North Carolina (919) 725-8711 


Arrow International TWX: (510) 224-6021 


Arrow... blue ribbon service 
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MANUFACTURERS 

AND 

DISTRIBUTORS/ 

REPRESENTATIVES 

DIRECTORY 


The Manufacturers and 
Distributors/ Representatives Directory is a 
comprehensive telephone directoiy of the entire 1C 
industry, it places at your fingertips the names and 
phone numbers you need to know. It includes 
manufacturers, international sales offices, 
representatives and distributors; for manufacturers 
with data pages, it also includes domestic sales 
offices, representatives and distributors. The 
manufaaurers' listings teil you where and whom to 
call to obtain technical and ordering Information. It 
enables you to ask for the right person or 
phone extension. It gives you the terminology 
understood by the individual company's 
switchboard operators, e.g., in some companies 
you should ask for sales, in others, customer 
service. This directory will reduce frustration and 

save you time. 
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Action Instruments 


Action Instruments Company, Inc. 
8601 Aero Drive 
San Diego, California 92123 
619-279-5726 


Advanced Micro Devices 

AdvHcetf Micro Dtvictt. loc. 

901 Thoaiptoi Place 
Soaayvalo. Callfonla 94088 
408-732-2400 
TELEX: 34-6306 
SpecIHc prodact lilonaatloa; 

Bipolar Microprocessors Leon Torban 

Bipolar Memory Dave Wood 

Logic (MSI) Chris King 

Hi-Rel Logic and Interface Ron Marfil 

Microcomputer Board Information Advanced Micro 

Devices, 3340 Scott Blvd., Santa Clara, CA 95051, 408- 
988-7777, Telex: 171-142 

MOS Microprocessors and Support Circuits Ed Huber 

MOS Serial Memory, Mask-programmable ROMs and E- 

PROMs David Starr 

MOS-RAMs Bill DeMatteis (DRAM), Dick Bruneau 

(SRAM) 

Computer Interface Gary Conner 

Appllcalleo Milooerlog: 

Communications Russ Apfel 

Microprocessors Bill Harmon 

Memory and General Purpose Logic Kris Rallapalli 

Llleritire: 

Literature Dept. 

Price led daUesry: 

Contact AMD Sales 
Office, Bep. or Oist. 

Follow-ip II nrdir: 

Customer Service Dept. 

AN itlnr lifirainm: 

Corporate Communications Dept. 

Sales Offict & B6prese6lativ6s 

AZ PkiMlx 

AMO, 602-242-4400 
CA El Sagindi 

AMD, 213-640-3210 
CA Niwpirl Bueh 

AMD, 714-752-6262 
CA Sii Olige 

AMD, 619-560-7030 
CA Siiti Clin 

AMD, 408-727-1300 
CA Santa Clan 

I((C2)) Inc., 408-988-3400 
CA Sailh Anarlca. Mti. Vlaw 

Intectra, 415-967-8818 
CA Wiadlaid Hllla 

AMO, 213-992-4155 
CO Dmvit 

AMO. 303-691-5100 
CT Cbashin 

Scientific Comps., 203-272-2963 
FL Ft. Liidirdili 

AMO. 305-484-8600 
FL Largi 

AMD, 813-535-9811 
GA Atliita 

AMD, 404-449-7920 
ID Mirldlai 

Intermountain Technology, 208-888-5708 
IL Elk Grovi VIHaga 

Oasis Sales, 312-640-1850 
IL Itaiea 

AMD, 312-773-4422 
IN lidlaiapilla 

S.A.I. Marketing Corp., 317-241-9276 


lA 

KS 

KS 

MD 

MA 

Ml 

MN 

MO 

NJ 

NJ 

NM 

•"4 

NT 

NY 

NY 

NC 

ON 

OH 

OH 

PA 

PA 

TX 

TX 

UT 

WA 

Wl 

Cm 

Cm 

Cai 

Cai 

litl 

lill 

litl 

litl 

lilt 

litl 

iill 

litl 

litl 


Cedar Rapids 

Lorenz Sales, 319-377-4666 

Omlaid Park 

Kebco Inc., 913-541-8431 % 

Mflekita 

Kebco, Inc., 316-733-2117. 316-733-1301 

Dersiy 

AMD. 301-796-9310 

BertliftM 

AMD, 617-273-3970 

BrlgklM 

S. A.I. Mktg. Corp., 313-227-1786 

Miiiitiika 

AMD, 612-938-0001 

Mirylaid HilgkIs 

Kebco Inc., 314-576-4111 

Billmw 

T. A.I. Corp., 609-933-2600 

Edisii 

AMD, 201-985-6800 

Albigiiniii 

Thorson Desert States, 505-293-8555 

East Synciai 

Nycom, Inc., 315-437-8343 

Llnrpiil 

AMD, 315-457-5400 

Piiglikiapsli 

AMO, 914-471-8180 

Woidbiry 

AMD. 516-364-8020 

Ckartitti 

AMO, 704-525-1875 

Cutanllb 

Dotfuss-Root & Co., 513-433-6776 


AMD, 614-891-6455 

StrMgsvIlli 

Dolfuss-Root & Co.. 216-238-0300 

-PwlML - - r - ^ - 

AMD, 503-245-0080 

Bridgivllh 

Dolfuss-Root & Co., 4 t2-S 1-4420 

Henbaa 

AMD. 215-441-8210 

Aistli 

AMD, 512-346-7830 

Dallas 

AMD, 214-934-9099 

Sail Lake City 

R((e2)) Mktg.. 801-298-2631 


AMO. 206-455-3600 

Bnekflild 

Oasis Sales, Inc., 414-782-6660 

Kaaata. Ottawa. Oitarli 

Vitel Elctrns., 613-836-1776 

Mlaslssaiga. Oitarls 

Vitel Electronics, 416-676-9720 

St. LamiL Qiabsc 

Vitel Elctrns., 514-331-7393 

WillMrdsli. Oitarti 
AMD, 416-224-5193 

Aistnila, Sydiiy 

R & D Elctrns., TEL: (61) 439-5488 

Aistnila. VIetiria 

R 8. D Elctrns,, TEL: (03) 288-8232/62 

Aistrla. VwsHdart-tNlM 

Kontron Ges.m.b.H.. TEL: 040-68 29 50 

DilglMi. Bnxillis 

AMD. TEL: (02) 771 9993 

Bii|lni. Bnxillis 
MCAB. TEL: 02-375-29-01 

Bil|lra. Oigm 

MCA Tronix, TEL: (041) 362780/362795 

OMwifk. CopMbagN 

Advanced Elctrn. of Denmark ApS., TEL: (01) 
19 44 33 

Flilaid. Kmvi 

Telercas Oy, TEL: 358-0-248055 

Fnici, Bic 

YREL, TEL: 03-956-81-42 


litl 

litl 

liU 

litl 

litl 

litl 

im 

litl 

litl 

iMtl 

litl 

litl 

litl 

litl 

litl 

litl 

litl 

litt 

litl 

litt 

III! 

Iill 

till 

litl 

liU 

litl 

liU 

litl 

litl 

litl 

litl 

lit! 

lit! 

Iill 

litl 

litl 


Fraici, Giitllly 
RTF, TEL: 01-664-11-01 
Fnici, Li Cbisnay 
A2M, TEL; (03) 954.91.13 

. Fmci. NhIis 

Sonepar Eiectronique Quest, TEL: 40-20-4-81 

Fniu. Bnigis Csdsx 

AMD, S.A., TEL: (01) 687-36-66 

Gsmaiy. Bargwidsl 

EBV-Elektronik Vertriebs GmbH, TEL: (05139) 

50 38 

Gernaiy. Dussildorf 

EBV-Elektronik Vertriebs GmbH, TEL: (0211) 

8 48 46/7 

Giraaiy. bissiMirf 

Kontron Halbleiter GmbH, TEL: 0211-7-33-14- 
53 

Ginuiy, Echlig b. MmcbH 

KontronJIalbleiter 6mh|f, TEL: 089-31-901- 
377 

Ginuiy. Eeblig b. MiicbN 

Kontron Messtechnik GmbH, TEL: 089-31-90- 
11 

Gsnuay. Flldmtsdt 

AMD, TEL: (07158) 30-60 

Gsmaiy, Fnikfirt-Maii 

Kontron Halbleiter GmbH, TEL: 0611-63-60-61 

Gimiiy. Fraikfirt/Mili 

EBV-Elektronik Vertriebs GmbH, TEL: 0611- 
78-50-37 

Gimaiy. Hanborg 

Kontron Halbleiter GmbH, TEL: 040-68-29-50 

Gsmaiy. Hanover 

Kontron Halbleiter GmbH, TEL: 05-11-83-90- 

51 

Gsmaiy, Mmcbn 

AMD, TEL: (089) 40 19 76 

Gsmaiy. Mimcbn 

Astronie-Gosmos, TEL: (089) 30-90-31 

Gsmaiy, Mmcbn 

EBV-Elektronik Vertriebs GmbH, TEL: (089) 6 
11 05-1 

Gsmaiy. Ninbarg 

KOTtron Halbleiter GmbH. TEL: 0911-53-33-06 

Gsnmy. Qilekbsm 

Nordelektronik Vertriebs GmbH, TEL: (04106) 
7-20-72 

Gsnmy. Slittgirt 

EBV-Elektronik Vertriebs GmbH, TEL: (0711) 
24 74 81/83 

Gsmaiy. Stittgart 

Kontron Halbleiter GmbH, TEL: 0711-81-4621 

Gsnuiy, Wlim/Allsr 

AMD. GmbH, TEL: (05143) 53 62 

HollMd. Das 

Archobel BV, TEL: (04120) 30335 

Heig Ksig. Kswisoi 

Tektron Electronics, TEL: 3-856-199 

HMg Kssg. Tsiubatsal. KswIsoi 
AMD, TEL: 852-3 695377 

lidli. Basgalsn 
SRI RAM Assoc. 

Inlaid. Malaindi 

New England Sales Ltd., TEL: 0V450-635 

Israel, TsI-AvIv 

Talviton Elctrns., TEL: (03) 444572 

Italy. Bslagaa 

Eledra 3S S.p.A., TEL: 051-307781/340999 

Italy, Bsligis 

Lasi Elettronica S.p.A., TEL: 051-353815 
Italy. Milan 

Eledra 3S S.p.A., TEL: 02-349751 

Italy, Milan 

Kontron, S.p.A., TEL: 02-50721 
Italy. Milan 

Lasi Elettronica S.p.A., TEL: 02-6120441 

Italy. Padova 

Eledra 3S S.p.A., TEL: 049-655488/655749 

Italy. Padova 

Kontron, S.p.A., TEL: 049-754717/850377 

Italy. Bonn 

Eledra 3S S.p.A., TEL: 06-812-7324/7290 
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)8tJ Itily. flmt 

Kontron, S.p.A., TEL: 06-423250/425327 

till Italy. Ram 

Lasi Elettronica S.p.A., TEL: 06-5405301 
litl Italy. Sagrata 

AMD, S.r.L, TEL: (02) 215 4913-4-5 

tail Italy. Tariaa 

Eledra 3S S.p.A., TEL: 011-309-9111/2/3 

litl Italy. Tarlae 

Kontron. S.p.A., TEL: 011-746191/7495253 

latl Italy. Tariaa 

Lasi Elettronica S.p.A., TEL: 011-359277 

latl Japaa. Kaiagawa 

Tokyo Electron Ltd., TEL: 045-471-8811 

latl Japaa. Nagaya-shl AcM 

Tokyo Electron Ltd., TEL: 052-561-0361 

latl Japaa. Naraalii 

Danichi Contronics 

latl Japaa. Osaka 

Tokyo Electron Ltd., TEL: 06-305-2870 
latl Japaa. Saltam 

Tokyo Electron Ltd., TEL: 0485-25-1421 
latl Japaa. Takya 

AMD, K.K., TEL: (03) 329-2751 
latl Japaa. Takya 

Asahi Glass Company, Ltd., TEL: 03-218- 
5690 

latl Japaa. Trtryo 

Danichi Contronics, TEL: (03) 811-9205 

latl Japaa. Takya 

Hamilton/Avnet Electronic Japan Ltd., TEL: 
03-662-9911 
iaU Japaa. Takya 

ISI Ltd., TEL: (03) 264-3301 
latl Japaa. Takya 

Kantmatsu Denshi K.K. 
latl Ja^. Takya 

Microtek, Inc., TEL: (03) 363-2317 
latl Japaa. Takya 

Tokyo Electron Ltd., TEL: 03-343-4411 
latl Japaa. Takya 

Tokyo Electron Ltd., TEL: 03-251-0048 
Ml JapM. Takya 

Tokyo Electron Ltd., TEL: 0425-84-3711 
IaU Karaa. Saaal 

Dunksung Trading Co., TEL: {02)-856-9764 

laU Naw Zaalaai. AaeklaaJ 

G.T.S. Engrg., Ltd., TEL: (AUCK) 546-745 

Ml Narway, Straaamaa 

A/S Kjeli Bakke. TEL: (02) 83-02-20 

laU Slapanra 

Impact Sound (Pte.) Ltd., TEL: 282-4268/9 

IaU SaaUi Afrtes. Pl a aia affl a 

South Continental Devices (Pty.) Ltd., TEL: 
(011)769-2400 
IaU Spala. lartalHa 

Sagitron, S.A.. TEL: 03-212-65-83 
IaU Spala. MaPrM 

Sagitron. SA, TEL: (01) 402-60-85 
laU SawUaa. Saadyfearp 

AMO AS, TEL: (08) 98-12-35 
IaU SataJaa. VaMaiky 

Stiab Marketing, TEL: 08-37-28-80 
IaU SaraUaa. VaHlaiky 

Svensk Trteindustri AB, TEL: (08) 38-03-20 
Ml SwItzarlaaJ. Zaricl 

Amera Electronics AG, TEL: 01-57-11-12 
lall SarilzarlaaJ. Zarlck 

Kontron Electronic, TEL: 01-62-82-82 
IaU Tataraa, Ta^ 

Multitech Intt. Corp., TEL: (2)-769-1225 
iatt UalM Klapiaa. BarksUra 

Kudos Electronics, Ltd., TEL: 0734-794515 
laU UalM Klapiaai. Backlaikaanbira 

Dage Eurosem, Ltd., TEL: 0296-32881 
IaU UalM KlagAsai. Oatky 

Quardon Elctrns., TEL: (0332) 32651 
IaU UalM Klapiaai. Kaat 

Candy Elctrn. Comps., TEL: (0622) 7077415 


latl Ualtai KiagiaB. MiidlasM 

Hawke-Cramer Comps. Ltd., TEL: (01) 979- 
7799 

latl UalM KiagdOB, Oxaa 

Thame Components Ltd., TEL: 084-421-4561 

latl Uaitad KlagdoB, Sarray 

AMD, (U.K.) Ltd., TEL: (04862) 22121 


Distributors 


AL Haatsvilla 

Hall-Mark Elctrns., 205-837-8700 

AL Haatsvilla 

Hamilton/Avnet Elctrns., 205-837-7210 

AZ Pkoaalx 

Kierulff Electronics, 602-243-4101 

AZ Pkaaalx 

Wyle Distribution Grp., 602-249-2232 

AZ TsBpa 

Hamilton/Avnet Elctrns., 602-231-5100 

CA Csaaga Park 

Schweber Electronics, 213-999-4702 
Qk ClBtsarMlb 

Arrow Electronics, 213-701-7500 
CA Casta Mau 

Avnet Elctrns., 714-754-6111 
CA Casta Mna 

Hamilton/Avnet Elctrns., 714-641-4100 

CA Caivar Oily 

Hamilton Electro Sales, 213-558-2121 
CA El Sapaada 

Wyle Distribution Grp., 213-322-8100 

CA Irvlaa 

Schweber Elctrns., 213-537-4320 

CA Irvlaa 

Wyle Distribution Grp., 714-641-1600 

CA Navrpart Baacb 

Arrow Electronics, 714-851-8961 

CA Pale Alta 

Kierulff Electronics, 415-968-6292 

CA Sacrsaiaals 

Hamilton/Avnet Electronics, 916-920-3150 

CA Saa Dlaga 

Arrow Electronics, 714-565-4800 

CA Saa DIsgo 

Hamilton/Avnet Octrns., 714-571-75IX) 

CA Saa Msgs 

'Kierulff Electronics, 714-278-2112 

CA Saa Mage 

Wyle Distribution Grp., 714-565-9171 
CA Snta Clara 

Schweber Elctrns., 408-748-4700 
CA Saata Clara 

Wyle Distribution Grp., 408-727-2500 
CA Saatyvata 

Arrow Elctrns., 408-745-6600 
CA Saasyvals 

Hamilton/Avnet Elctrns., 408-743-3300 

CA Waadlaad HMs 

Avnet Electronics Co. 71. 213-883-0000 

CO Espiswsad 

Hamilton/Avnet Elctrns., 303-740-1000 

CO EapMvaad 

Kierulff Electronics, 303-790-4444 

CO Tbsntaa 

wyle Distribution Grp., 303-457-9953 

CT Oaatary 

Hamilton/Avnet Etotrns., a)3-797-2800 

CT Daabvy 

Schweber Elctrns., 203-792-3500 

CT WaWapfsrd 

Arrow Elctrns., 203-265-7741 
FL Ft. Laodardala 

Arrow Elctrns., 305-776-7790 
FL FL Lasdsrttals 

HaH-Mark Elctrns., 305-971-9280 
FL FL Laadsrdala 

Hamilton/Avnet Elctrns., 305-971-2900 
FL Orlasds 

Hall-Mark Elctrns., 305-855-4020 


FL PalB Bay 

Arrow Elctrns., 305-725-1480 
FL SI. Patarabarg 

Hall-Mark Electronics, 813-576-8691 
FL St. Patarabarg 

Hamilton/Avnet Elctrns., 813-576-3930 
FL St. Patarabarg 

Kierulff Electronics, 813-576-1966 
GA Narcrsu 

Arrow Elctrns., 404-449-8252 
6A Norereaa 

Hall-Mark Electronics, 404-447-8000 

GA Nortraas 

Hamilton/Avnet Elctrns., 404-447-7500 

GA Narcraaa 

Schweber Electronics, 404-449-9170 
IL Baaasavllla 

Hall-Mark Elctrns., 312-860-3800 

IL Baaaaaviiia 

Hamilton/Avnet Elctrns., 312-860-7780 
IL Elk Grave Villaga 

Kierulff Electronics, 312-640-0200 
IL Elk Grave Village 

Schweber Electronics, 312-364-3750 
IL ScbaaBbarg 

Arrow Elctrns., 312-397-3440 
IN Canari 

Hamilton/Avnet Electronics, 317-844-9333 
IN ladMapalla 

Arrow Electronics, 317-243-8353 
KS Ovarlaad Park 

Hamilton/Avnet Elctrns., 913-888-8900 
KS Sbavraea 

Hall-Mark Elctrns., 913-888-4747 
MD Baltlmora 

Arrow Elctrns., 301-247-5200 
MD Baltkaara 

Hall-Mark Elctrns., 301-796-9300 
MD CaMabia 

Hamilton/Avnet Elctrns., 301-995-3500 
MD GalUwrabarp 

Schweber Electronics, 301-840-5900 

MA Dadfard 

Schweber Elctrns., 617-275-5100 

MA Dlllarica 

Kierulff Electronics, 617-667-8331 

MA Webara 

Arrow Elctrns., 617-933-8130 

MA Webara 

Hamilton/Avnet Elctrns., 617-935-9700 

Ml Abb Arber 

Arrow Elctrns., 313-971-8220 
Ml GraBd Rapida 

Arrow Electronics, 616-243-0912 

Ml GraBd Rapida 

Hamilton/Avnet Electronics, 616-243-8805 

Ml LIvaaia 

Hamilton/Avnet Elctrns., 313-522-4700 

MN Blaaalaglsa 

Hall-Mark Elctrns., 612-854-3223 

MH Ediaa 

Arrow Elctrns., 612-830-1800 

MN Ediaa 

Kierulff Electronics, 612-941-7500 

MN Mlaeataaka 

Hamilton Avnet Elctrns., 612-932-0600 

MO Eartb City 

Hamilton/Avnet Elctrns., 314-344-1200 
MO Marylasd Haipbls 

Hall-Mark Elctrns., 314-291-5350 
MO SI. Laaia 

Arrow Electronics, 314-567-6888 
NH Maaebaatar 

Arrow Electronics, 603-668-6968 
NJ Cherry Hill 

Hall-Mark Electronics, 215-355-7300 
NJ Cherry Hill 

Hamilton/Avnet Elctrns., 609-424-0100 
NJ Falrflaid 

Arrow Elctrns., 201-575-5300 
NJ Falrflaid 

Hall-Mark Electronics, 201-575-4415 
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TX Irving 

Hamilton/Avnet Elctrns., 214-659-4111 
UT Salt Likn City 

Hamilton/Avnet Elctrns., 801-972-2800 


NJ Ftirflild 

Hamilton/Avnet Elctrns., 201-575-3390 

HJ FiirtinM 

Schweber Elctrns., 201-227-7880 

NJ Moomstown 

Arrow Elctrns., 609-235-1900 

NM Aliiiii|U(rqM 

Arrow Electronics, 505-243-4566 

NM Albngnarqm 

Electronic Devices Co., Inc., 505-884-2950 

NM AlbaqnarqM 

Hamilton/Avnet Elctrns., 505-765-1500 

NY Eaat Syracnsa 

Hamilton/Avnet Elctrns., 315-437-2642 
NY Farnlngdala 

Arrow Elctrns., 516-694-6800 
NY Hnppaiga 

Arrow Electronics, 516-231-1000 
NY LIvarpoel 

Arrow Elctrns., 315-652-1000 
NY Mtivlllt 

Hamilton/Avnet Elctrns., 516-454-6000 
NY Rocbaatw 

Arrow Elctrns., 716-275-0300 

NY Itociwstar 

Hamilton/Avnet Elctrns., 716-475-9130 

NY Rechaslar 

Schweber Electronics, 716-424-2222 

NY Waatbity 

Schweber Elctrns., 516-334-7474 

NC RaMgb 

Arrow Elctrns., 919-876-3132 

NC RaMgb 

Hall-Mark Elctrns., 919-872-0712 

NC RaMgb 

Hamilton/Avnet Elctrns., 919-876-0819 

NC Wastaa-SaMn ' ’ ' 

Arrow Electronics, 919-725-8711 
OH Caalarvllls 

Arrow Elctrns., 513-435-5563 

OH Claveteai 

Hamilton/Avnet Elctrns., 216-631-3500 

OH Daytaa 

Hamilton/Avnet Elctrns., 513-433-0610 

OH Salaa 

Arrow Elctrns., 216-248-3990 

OK Yalta 

Hall-Mark Elctrns., 918-665-3200 
OR Raavartaa 

Almac Electronics, 503-641-9070 
OR Hlllsbare 

Wyle Labs, 503-640-6000 
OR Lake Otwaga 

Hamilton/Avnet Elctrns., 503-635-8831 
PA Harthaii 

Schweber Elctrns., 215-441-0600 
PA Maaratvlllt 

Arrow Electronics, 412-856-7000 

TX Aastla 

Arrow Electronics, 512-835-4180 

TX Aastla 

Hall-Mark Elctrns., 512-258-8848 

TX Aastla 

Hamilton/Avnet Elctrns., 512-837-8911 

TX Oallat 

Arrow Electronics, 214-386-7500 

TX Oallas 

Hall-Mark Elctrns., 214-343-5000 

TX Oallat 

Schweber Elctrns., 214-661-5010 

TX Heastsa 

Arrow Electronics. 713-530-4700 

TX Haastaa 

Hall-Mark Elctrns., 713-781-6100 

TX Haastaa 

Hamilton/Avnet Elctrns,, 713-780-1771 

TX Hoaston 

Schweber Elctrns,, 713-784-3600 


UT Salt Lake City 

Kierulff Electronics, 801-973-6913 
UT Salt Lake City 

Wyle Labs, 801-974-9953 

WA Ballsvaa 

Almac Electronics, 206-643-9992 

WA Rallavaa 

Hamilton/Avnet Elctrns., 206-453-5844 

WA Ballsvaa 

Wyle Distribution Grp., 206-453-8300 

Wl Now Barlla 

Hamilton/Avnet Elctrns., 414-784-4510 
Wl Oak Craak 

Arrow Elctrns., 414-764-6600 
Wl Oak Craak 

Hall-Mark Elctrns., 414-761-3000 
Can Baraaby, British ColaaAla 

RAE Industrial Electronics, Ltd., 604-291- 
8866 

Caa Calgary. Alberta 

Hamilton/Avnet Electronics, 403-230-3586 
Caa Dawasvisw. Oatarle 

Future Electronics, 416-663-5563 
Caa EBnoatoa. Alberta 

RAE Industrial Electronics, Ltd., 403-451- 
4001 

Caa MIssIssaaga, Oatarle 

Hamilton/Avnet Electronics, 416-677-7432 
Caa Naataa, Ontario 

Hamilton/Avnet Electronics, 613-226-1700 
Caa Ottawa. Oatarle 

Future Electronics, 613-820-8313 
Gas Palate CMra, Qaabac 

Future Electronics, 514-694-7710 
Caa St. LaoTHt. Qaabac 

Hamilton/Avnet Electronics, 514-331-6443 
Caa Tereata. Oatarle 

Canadian General Electric, 416-537-4481 
Caa Vaocoavar, Britisb Colaaibla 

Future Electronics, 604-438-5545 


Advent Products 


Advent Products, Inc. 
965 North Main Street 
Orange, California 92667 
714-997-0800 


American Automation 


Aaiarleas Astsaiallaa 
14731 FraskHa AvMaa 
Tastla. Calllarala 92680 
714-731-1661 
TWX; 910-595-2670 


SalBs OffiCB & RBprBSBHtatiVBs 

CA Ssa Olago 

Applied Micro Technology, 714-223-2632 

CA Saratoga 

Applied Micro Technology, 4C8-37C-3922 

CA Tastla 

American Automation, 714-731-1661 
CA Woorilaad Hills 

Applied Micro Technology, 213-888-2027 
IflII England. East Sassax 

CREALEC Labs., TEL: (08926) 63739 


American Microsystems 


Amarlcaa Microsystaais. lac. 

3800 Homastaad Road 
Saata Clara, Callfarala 95051 
408-246-0330 

TELEX: 910-338-0018 or 910-338-0024 
Specific prodaci laferoiatlon: 

Consumer 

Custom 

Customer Tooling 
Memory 

Microcomputers/Microprocessors 

Telecommunication 

Appllcatloa anginaariag: 

Consumer 

Memory 

Microcomputers/Microprocessors 

Telecommunication 

Literature: 

Literature Department 

Price and dallvary: 

Contact AMI Sales Office, Representatives or Distributors 

Follew-ap an order: 

Customer Service 
All other Intonaatloa; 

Corporate Communications 


Salas OffICB & RflprBSBfltaHves 

AL HaatsvIHe 

AMI Sales Office. 205-830-1435 
CA Newport Beach 

Sales Office, 714-851-5931 
CA Saata Clara 

Sales Office. 408-738-4151 
CO Eagleweod 

Sales Office, 3(0-694-0629 
FL Altanioats Springs 

Sales Office, 305-830-8889 
IL Elk Srovs nHaga 

Sales Office, 312-437-6496 
IN NablesvIila 

Sales Office, 317-773-6330 ' 

lA Cedar Rapids 

Comstrand, Inc., 319-377-1575 
KS Overiaad Park 

Kebco, Inc., 913-541-8431 
KS WIcbIta 

Kebco, Inc., 316-733-1301 
MB Rockville 

Mechtronics Sales, 301-340-2130 
MA Barllagloa 

Electronic Tech. Sales, Inc., 617-272-5610 

MA Lexiagtea 

Sales Office, 617-861-6530 

MA Tyagsboro 

Comptech, 617-649-3030 
Ml LIvanIa 

Sales Office, 313-478-4220 
MN Minneapolis 

Comstrand, Inc., 612-788-9234 
MO Maryland Heights 

Kebco, Inc., 314-576-4111 
NY Champlain 

Vitel Electronics, 518 
NY Cllaloa 

Advanced Comps., 315-853-6438 

NY Eadicott 

Advanced Comps., 607-785-3191 
NY Moasey 

Sales Office, 914-352-5333 
NY Nsrth Syracase 

Advanced Comps.. 315-699-2671 
NY Rochester 

Advanced Comps., 716-554-7017 
NY Scottsvllle 

Advanced Comps., 716-889-1429 
NC Raleigh 

Sales Office, 919-847-9468 
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American Microsystems (Cont) 


OH WwlkliftM 

Sales Office, 614-436-0330 

OR Pwllfii 

SDR2 Products & Sales, 503-297-8677 
PA Aaktor 

Sales Office, 215-643-0217 

TX Aulli 

AMI Sales Office, 512-327-5286 

TX BlektrAsM 

Sales Office, 214-231-5721, 214-231-5285 

VA CkarlittMvIlIt 

AMI Sales Office, 804 

WA Battle OrauA 

Sales Office, 206-687-3101 

WA BallevH 

SOR2 Prods. & Sales, 206-747-9424, 206-624- 
2621 

WA RadHsai 

AMI Sales Office, 206-883-6156 

Cai Bwaaky. 8.C. 

Woodbery Electronics Sales Ltd., 504-430- 
3302 

Caa IMulaaaaia. Oatarte 

Vitel Elctrns., 416-676-9720 
Caa QaakK. QaakM 

Vitel Elctrns., 514-331-7393 
Caa StiUaiiia. Sataria 

Vitel Electronics, 613-836-1776 
Ml AroasUsa. Bsaaea Aim 

YEL S.R.L., TEL: 46 2211 
Ml AsstraHa. Haw Saatk Wales 

Crosshouse 

laH AastraHa, Pmtaa. Victoria 

RIfa Pty. Ltd., TEL: 61 (3) 480 1211 

lalt Aaatrla, ftaa 

Austria Microsystems Inc. GmbH, TEL: (43) 
3136/3666 

tail Brazil, Saa Paalo 

Datatronix Elctrna. Ltda., TEL: 11-826-0111 

latl CAM 

Victronics Ltda., TEL: 36440-30237 


SEMICAP A/S, TEL: (01)-22150 


Quarndon Elctrns. Ltd., TEL: (0332) 32651 

Ml EafkMI. Hartaw, Easax 

VSI Elctrns. (UK) Ltd., TEL: (0279) 2935477 

latl EailaaA. Swlaiaa 

AMI Microsystems, Ltd., TEL: (0793) 37852 

hM Halaad, Es|ms 

OY Atomica AB, TEL: (80) 423533 

latl Fmea, Maatrasia 

Produits Electronique, TEL: (01) 7353320 
laH Fraaca, Baarn 

Tekelec Airtronic, TEL: (01) 534-75-35 
Ml Fraaca, Vtacaaaaa 

AMI Microsystems, S.A.R.L., TEL: (01) 374 00 
90 

latl Haai Kaa|, Kaarlaao 

Electrocon Products Ltd., TEL: 3-687214-6 

IbU Mia, Near Dam 

Semiconductor Complex Ltd., TEL: 654-776 
latl laraal, Talaal* 

Ekiis Electronics, Ltd., TEL: 410656 
latl Italy. Wlaaa 

AMI Microsystems GmbH, TEL: (02) 293745 

hrtl Japaa. Takya 

AMI Japan Ltd., TEL: (3) 586-8131 

Ml ■at k a ri aad i . Haadaa 

Techmation Elec. NV, TEL: (04189) 2222 

M W a tkarla aA a. RattarBaa 

DMA Nederland, BV, TEL: 010-361288 
Ml Near ZtaM. Aaddaad 

DavW P. Reid (NZ) Ltd., TEL: 492-189 
latl Narany. (Ma 

Rifa-Hoyem A/S, TEL: 47-413755 
latl Paa|rt. Mia 

Semiconductor Complex Ltd., TEL: 87495 


Siagapara. Siaiapari 

Dynamar Inti., Ltd., TEL: 746-6188 

Saatk Africa. Tnasvaal 

Radiokom Pty., Ltd., TEL: (Oil) 485712 

Saatk Kam. Saaal 

Kortronics Enterprise, TEL: Seoul2-634-5497 

SwaBaa, Spaaga 

A.B. Rifa, TEL; (08) 7522500 

Saritzartaai. Zarick 

W. Moor AG, TEL; (01) 8406644 

Talwaa. Talpai 

Promotor Co., Ltd., TEL: (02) 767-0101 

Waal Ganaaay, Barlia 

Aktiv Elektronik GmbH. TEL: (030) 6845088 

West Baranay. Maaiek 

AMI Microsystems GmbH, TEL; (089) 483081 

West Garaiaay. Stattgart 

Ditronic GmbH, TEL: (0711) 724844 

West Gcrauay. Vlarsaa 

Mostron Halbleitervertriebs. TEL: (0216) 

17024 

Yagaslarla. Llakllaea 

ISKRA/Standard/lskra lEZE, TEL: (051) 551- 
353 

Saa Jaaa 

Electronic Tech. Sales, Inc., 809-780-8259 


DistrikHtors 


Pkaealx 

Kierulff Elctrns., 602-243-4101 

ScattsBala 

Western Microtechnology, 602-948-4240 

Taaqw 

Anthem Elctrns., 602-244-0900 

Tacaaa 

Kierulff Elctrns., 602-624-9986 

Caaaga Park 

Schweber Elctrns., 213-999-4702 

CIntswertb 

Anthem Elctrns., 213-700-1000 

Gapartiae 

Western Microtechnology, 408-725-1660 
Inrtaa 

Schweber Elctrns., 714-556-3880 

Las Aagalas 

Kierulff Elctrns., 213-725-0325 

Pala AHa 

Kierulff Elctrns., 415-968-6292 

Saa Maga 

Anthem Elctrns., 619-453-4871 

Saa Uaga 

Kierulff Elctrns., 714-278-2112 

Saa Jaaa 

Anthem Elctrns., 408-748-4700 

Saata Clara 

Schweber Elctrns., 408-496-0200 

Taalla 

Anthem Elctrns., 714-730-8000 

Taatla 

Kierulff Elctrns., 714-731-5711 

E a g l a w aaB 

Kierulff Elctrns.. 303-371-6500 

Oaakary 

Schweber Elctrns., 203-792-3742 

WaHiagfarB 

Kierulff Elctrns., 203-265-1115 


Schweber Elctrns., 305-927-0511 

SI. Patarskarg 

Kierulff Elctrns., 813-576-1966 

Narcrati 

Schweber Elctrns., 404-449-9170 

Elk Gran VHIaga 

Kierulff Elctrns.. 312-640-0220 

Elk Grave VIRaga 

Schweber Elctrns., 312-364-3750 

Baltlanra 

Kierulff Elctrns., 301-247-5020 

GaitkarakHi 

Schweber Elctrns., 301-840-5900 


MA BaBfarB 

Schweber Elctrns., 617-275-5100 
MA Billariaa 

Kierulff Elctrns., 617-335-5134 

Ml Llvaala 

Schweber Elctrns., 313-525-8100 

MR EBaa Prairla 

Schweber Elctrns., 612-941-5280 

MR EBIaa 

Kierulff Elctrns., 612-941-7500 
MO Eartk Clly 

Schweber Elctrns., 314-739-0526 
MO MarylaaB Halgkta 

Kierulff Elctrns., 314-739-0855 
RJ FalrflalB 

Kierulff Elctrns., 201-575-6750 
RJ FalrflalB 

Schweber Elctrns., 201-227-7880 
RY Raakastar 

Schweber Elctrns., 716-424-2222 
RY Wastbary 

Schweber Elctrns., 516-334-7474 
RC Graanbara 

Kierulff Elctrns., 919-852-9440 
OH BaacbwaeB 

Schweber Elctrns., 216-464-2970 
OH CleyetaaB 

Kierulff Elctrns., 216-587-6558 
OK Talaa 

Kierulff Elctrns., 916-252-7537 

OR PmIMB 

Kierulff Elctrns., 503-641-9150 

PA HarakaiB 

Schweber Elctrns., 215-441-0600 

TX Aaalla 

Kierulff Elctrns., 512-835-2090 

TX Oalias 

Kierulff Elctrns., 214-343-2400 

TX Dallas 

Schweber Elctrns., 214-661-5010 

TX Hmlaa 

Kierulff Elctrns., 713-530-7030 

TX Hsaslaa 

Schweber Elctrns., 713-784-3600 

UT SaR Lake City 

Kierulff Elctrns., 801-973-6913 
WA TakwHa 

Kierulff Elctrns., 206-575-4420 
Wl Wsrinaba 

Kierulff Elctrns., 414-784-8160 
Caa Dawaavlaw. Oatarla 

Cesco Elctrns., Ltd., 416-661-0220 
Caa D a waav l a w, Oatarla 

Future Elctrns., Inc., 416-663-5563 
Caa MMtml. Qaabac 

Cesco Elctrns., Ltd., 514-735-5511 
Caa Ottawa. Oatarte 

Future Elctrns. Inc., 613-820-8313 
Caa Palala CIsIra. Qaabac 

Future Elctrns., Inc., 514-694-7710 
Caa Qaabac 

Cesco Elctrns., Ltd., 418-687-4231 

Caa Vaacaavar, British Cataaibla 

Tuture Elctrns., Inc., 604-438-5545 
latl Argaatiaa, Daaaaa Aim 

YEL S.R.L, TEL: 46 2211 

■gM n Bi ftr S ni SSSw StSiSS iwSvv* 

Crosshouse 

IbU Aastrslla. Prsstaa, VIctaria 

Rifa Pty. Ltd., TEL: (03) 480 1211 

latl Brazil. Sac Pavla 

Datatronix Elecb'onica Ltda., TEL: 11-826- 
0111 
lau am 

Victronics Ltda., TEL: 36440-30237 
latt EagtsaB, Darby 

Quarndon Elctrns. Ltd., TEL: (0332) 32651 
IbU EagtaB, Harlow. Easax 

VSI Elctrns. (UK) Ltd., TEL; (0279) 2935477 
latt EagiaaB. maBlag 

Regisbrook, Ltd., TEL; 665955 
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American Microsystems (Cont) 


Inti FlRlmd. Espet 

OY Atomica AB, TEL: (80) 423533 
Inti Frittct. Sivrn 

Tekelec Airtronic, TEL: (01) 534-75-35 
Inti Hm| Km|. KswIbm 

Electrocon Prods. Ltd., TEL: 3-687214-6 
Inti India 

Semiconductor Complex Ltd., TEL: 87495 

Inti Japan. Tokyo 

Internix, Inc. 

loti Notkorlanda. Badkoovodoro 

Techmation Elec. NV, TEL: 04189-2222 

Inti Nalkarlaoda. Rottardani 

DMA Nederland, BV, TEL: 010-361288 

Inti Now Zoalaod. Aoekland 

David P. Reid (NZ) Ltd., TEL: 492-189 

Inti Slniapwo, Sinfapora 

Dynamar Inti. Ltd., TEL: 747-6188 

Ion Sontk Africa. Tnoavaal 

Radiokom Pty., Ltd., TEL: (Oil) 485712 

Inti Sontk Karoo. Saool 

Kortronics Enterprise. TEL: Seoul2-634-5497 
Intt Swadm. Spaopa 

A.B. Rita, TEL: (08) 7522500 
Ian Swltzarlmd. Znrlrt 

W. Moor AG, TEL: (01) 8406644 
Inti Waal Samnay. Bartin 

Aktiv Elektronik GmbH. TEL: (030)68^^088 
Inti Waat Sarmny. Blaniek 

Dema Electronic GmbH, TEL: (89) 28 80 18 
Inti West Saraany. Poatfack 

Gleichmann 

tall Waat Ganaaay. ScMaawii 

Ing. Bruo Dreyer, TEL: (04621) 24055 
tall Waal Saralaay. Slattiart 

Ditronic GmbH, TEL: (0711) 724844 
tail Waat fiaranay. Viama 

Mostron GmbH, TEL: (0216) 17024 
latl Yafoalavla. L|akliaaa 

ISKRA/Standard/lskra lEZE, TEL: (051) 551- 
353 


Amperex 


Amperex Electronic Corporation 
Providence Pike 

Slatersville, Rhode Island 02876 

401-762-3800 

TWX: 710-382-6332 


Analog Devices 


Follow-ap an ordar: 

Vin Ciccolo, Manager of Customer Service, 617-329- 

4700 ext. 1311 

All atkar iaforaiatlao: 

Eric Janson, Technical Publicity Manager ext. 1263 


Salts Office & Rtpreseniafives 


AL Hantavlila 

Currie, Peak & Frazier, 205-536-1506 

AZ Taaipa 

Piper Sales Co., 602-949-0048 

GA Haatiaitan Baack 

Analog Devices. 714-842-1717 

CA San Olago 

Analog Devices, 619-268-4621 
CA Saa Joaa 

Analog Devices. 408-947-0633 
CO loaginant 

Piper Sales Co., 303-443-5337 
FL Orlando 

Currie, Peak & Fraaer, 305-855-0843 

BA Dninik 

Currie, Peak & Frazier, 404-476-3107 

IL OlORdalo Hoiikli 

Analog Devices. 312-653-5000 

IL NartMiald 

Torkelson Assocs., 312-^6-9085 
IN Indlaaapallt 

Torkelson Assocs., 317-244-7867 

KS Skawaaa 

Technical Sales Assocs., 913-886-3330 

MO eattiniaro 

Rep-Tron, Inc., 301-799-7490 
Ml BirBiaBkam 

Analog Devices, Inc., 313-644-1866 
Ml Dotralt 

Rathsburg Assocs., Inc., 313-882-1717 


Analog Daviess 

PO Bex 280 Rants 1 1sdnstrtal Park 
Norwssd. MasttchnssHs 02062 
617-329-4700 

TELEX: 924-401 

TWX: 710-394-6577 

SpMiflc prsdnet InfsraiatloR: 
Regional Offices: 

Massachusetts, Mac Wylie, 

617-329-4700 ext. 1310 

Illinois, Ed Kruft 

312-894-3300 

California. Walter Borlase 

714-842-1717 

Texas, Jack Coe 

214-231-5094 

Lltsratnrs: 

Steve Martin, Director Mail Supervision 617-329-4700 

ext. 1391 


Prips and dslivsry: 

See Product Information 

Plaes an ordar: 

Regional Offices: 

Massachusetts, Mac Wylie. 

617-329-4700 ext. 1310 

Illinois, Ed Kruft 

312-894-3300 

California, Walter Borlase 

213-595-1783 

Texas, Jack Coe 

214-231-5094 


Torkelson Assocs., 612-835-2414 
MO St. Lanla 

Technical Sales, 3 14-725-536 T 

llJ Maplawood 

Harwood-Sandier Assocs,. 516-673-1S0C 

NM AMapaarpaa 

Grady Moore Assocs., 505-262-1416 

NV Haariiari 

Labtronics, 716-648-0107 

NY Haallsitaa 

Harwood-Sandler Assocs., 516-673-1900 

NY Klrkwaad 

Labtronics, Inc., 607-775-3739 

NY N. Taaaaranda 

Labtronics. 716-693-2257 

NY Syracaaa 

Labtronics, 315-454-9314 

NY Ullea 

Labtronics, Inc., 315-735-2153 

NC Orsanakara 

Currie. Peak & Frazier. 919-273-3040 

OH Clavsiasd 

Electro Sales Assocs., 216-261-5440 

OH Daytaa 

Electro Sales Assocs., 513-426-5551 

OH Daklla 

Analog Devices, Inc., 614-764-8795 

PA Alliaaa Park 

Electro Sales Assocs., 412-487-3801 

PA Ft. Waaklngtan 

Analog Devices, 215-643-7790 

SC Celamkla 

Currie, Peak & Frazier. 803-254-1971 
TX Hasalaa 

Analog Devices. 713-664-6704 
TX Rlckardaon 

Analog Devices, 214-231-5094 
WA RHtan 

Analog Devices, Inc., 206-251-9550 
Wl Braakflald 

Torkelson Assocs., 414-784-7736 


Mlasissanga. Ontario 

Tracan Elctrns. Corp., 416-625-7752 

North Vancouvar. British Colambla 

Tracan Elctrns. Western Ltd., 604-984-4141 

Ottawa. Ontario 

Tracan Elctrns. Corp., 613-722-7667 

Points Ctaira. Onakac 

Tracan Elctrns. Corp., 514-694-5343 

Argantlna. Baaaos Atrss ' 

Rayo Elctrna. s.r.L, TEL: 37-9890 
Anstralla, Artarnen 

Parameters Pty., Ltd., TEL: 02 439 3288 

Anstralla, Mordiatloc 

Parameters, Pty., Ltd., TEL: 03 90 74 44 

Anstria, Vlanna 

Inti. Elctrns, Co., TEL: 0222/85 93 04 

Aasirla. Winn 

Walter Rekirsch Elektronische Gerate Ges. 
m.b.H. & Co., TEL: 23-55-55-0 

Bsigloai. Antwarpan 

Analog Devices Benelux, TEL: 031/37 48 03 

Brazil. Saa Panlo 

Artimar Ltd,, TEL: 230-0277 

Dannnrk. Hsrisv 

Analog Devices APS, TEL: (02) 845 800 

Finland, Helsinki 

SW Instrs., TEL; 90 73 82 65 

Francs. Alsneon 

Analog Devices. S.A., TEL: 33 26 07 61 

Franca. Orsnokte 

Analog Devices, S.A., TEL: (1676) 22 21 90 

Franca, Rangis 

Analog Devices. S.A., TEL; 687 34 11 

Francs. Taaloass 

Analog Devices, S.A., TEL: 61 41 11 81 

Holland, Ooslsrhoat 

Analog Devices Benelux, TEL: 0162051080 

Hong Kong. Kowlson 

General Enaineers. TEL; (852) 3-662-241-4 

India. Bangalars 

C.H. Krishnan & Assoc., TEL: 560-038 

India, Madras 

C.H. Krishnan & Assoc., TEL; 600-020 

India, Now Dsibl 

CH Krishnan & Assoc., TEL: 110-029 

Irsland, Lhnsrick 

Analog Devices BV, TEL: 061 29011 

Israel, Kfar Saba 

Analog Devices (Israel) Ltd , TEL: 052-21023 

Raly. Bologna 

Dott. Ing. Giuseppe de Mice, TEL: (051) 55 56 
14 

Italy. Firsnza 

Dott. Ing. Giuseppe de Mico, TEL; (55) 894115 

Italy. Milano 

Analog Devices, SRL, TEL; 68 98 045 

Italy. Milano 

Dott. Ing. Giuseppe de Mico, TEL: 9520551 

Italy. Padova 

Dott. Ing. Giuseppe de Mico, TEL; 049 65 29 
09 

Italy. Roma 

Dott. Ing. Giuseppe de Mico, TEL: 06/31 62 
04 

Italy. Tortna 

Dott. Ing. Giuseppe de Mico. TEL: 011 65 03 
271 

Japan, Osaka 

Analog Devices of Japan, Inc., TEL: 06/372 
1814 

Japan. Tskyn 

Analog Devices of Japan, Inc., TEL: 03/26 36 
82 6 

Malaysia. Koala Lsnpnr 

General Engrs. (Electr.) Corp. 

Nsw Zealand. Aackinnd 

W. Arthur Fisher Ltd., TEL: 59 55 25 
Haw Zsaland. Cbristcburch 
W. Arthur Fisher Ltd., TEL; 67-692 
Nsw Zealand. Lower Halt 

W. Arthur Fisher Ltd., TEL: 850 243 
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Analog Devices (Cont) 


liH Nmny, ttwittai 

Estronic, TEL: (2) 78 60 10 
litl PikUtii, Karachi 

Superior Elctrn. Assoc.. TEL: 61 36 55 
lall PhHNfrtMS. Matra Maalla 

Analog Devices, TEL: (632) 828-9871 
latl Slafapara. Ada 

General Engrs. (Electr.) Corp., TEL: 2714081 
toll Saath Africa. Darbla 

L’Electron (Pty.) Ltd., TEL: 37-9224/5 
iatl Saith Africa. Jahaaaathari 

L’Electron (Pty) Ltd., TEL: 786-5150 
latl Spall. Barcafaaa 

Interface, S.A., TEL: 933017851 
tali Spata. BHbM 

Interface. S.A.. TEL: 944150893 
tan Spata. MaArM 

Interface, S.A., TEL: 914563151 
tail S«a*M. SrcMM 

Analog Devices AB, TEL: 08-282740 
tall SwttzariiaA. Swan 

Analog Devices, S.A., TEL: 022 3157 60 
litl Tatana. Taipei 

Taiwan Automation Co., TEL: 02 771 0940 
tail TIaliaai. Baakak 

Dynamic Supp. Engrg., TEL: 82455 
latl Tnlny. Aakari 

Simge Ltd., TEL: 29 77 44 
latl Tartay. ItMhil 

Simge Ltd, TEL: 669184 
fall Ualtai Ktapiaa. EigabaalN 

Analog Devices, Ltd. 
taU UaltaA KtafAaai. Sarray 

Analog Devices, Ltd., TEL: 01/94 10 46 6 
tan Wait Saranay. larlta 

Herrn Horst Walkusat, TEL: 030/31 64 41 
tatt Wad Baraawy. lad H ia h i 

Analog Devices GmbH, TEL: 04187/381 
laU WPd Barinay. KKfaraha 

Analog Devices GmbH, TEL: 0721/61 60 75 
laH Wad fisnany, Kaata 

Analog Devices GmbH, TEL: 0221/68 60 06 
Ian ypad taranay. Iknehsa 

Analog Devices GmbH, TEL: 089/53 03 19 


Analogic 


Analogic Corporation 
Audubon Road 

Wakefield, Massachusetts 01880 

617-246-0300 

TWX: 710-348-0425 


Analog Systems 


Anatog Systems Division 
P.O. Box 35879 
Tucson, Arizona 85740 
602-293-1923 


Apex MHcrotechnology 


Apex Mlcrotectinofogy Corporation 
1130 East Pennsylvania Street 
Tucson, Arizona 85714 
602-746-0849 


Salts OtflCT a BiprwwitetiHS 

Ian FhriiaA. HsMMi 

Turion Oy. TEL: 90-372144 
latt FraNa. Las Mia Cadaa 

MIcroel S.A., TEL: 907.08.24 


latl Garaaay. Naihelai 

Emtron Vertriebs GmbH, TEL: (06152) 6003 

latl Israel. Giydaylai 

E.I.M. International Ltd., TEL: (03) 77 40 41 

tatt Italy. Mitau 

Disprel, TEL: (02) 28.40.539 

tail Japaa, Tdrye 

Kyokuto Boekikaisha, Ltd., TEL: Tokyo 244- 
3511 

latt Ndhartaais, Oadarheat 

Klaasing Electronics b.v., TEL: 01620-51400 
latt Narway. Osla 

Eltron A/S, TEL: 02-46 2870 
laH SarsAaa. Braiaaa 

Scancopter AB. T£L: 46-82-894 25 
tall SarltzartoaA. Zh 

Anatech Ag, TEL: (042) 315477 
tan Talama. Ta^ 

Hitek Co. Ltd., TEL: 536 1157 
tall UaliaA KligAan. MIMIassx 

Pascal! Electronics Ltd., TEL: (09327) 87418 


Applied Micro Circuits 


Applied Micro Circuits Corporation 
8808 Balboa Avenue 
San Diego, Caiifornia 32123 
714-268-0097 


Applied Microsystems 


Applied Microsystems Corporation 
P.O. Box C-1002 
Redmond, Washington 98052 
206-882-3)00 


Applied Micro Technology 


Applied Micro Technology Inc. 
P.O. Box 3042 
Tucson, Arizona 85702 
602-622-8605 


Applied Systems 


Applied Systems Cmporation 

26M1 Harper Avenue 

St. Clair Shores, Michigan 48081 

313-779-8700 


Aptek Microsystems 


Aptek Microsystems, Inc. 

Hillsboro Plaza, 700 N.W. 12th Avenue 
Deerfield Beach, Florida 33441 
305-421-8450 
TELEX: 441020 


SbIbs OfficB & HBprBSBntatIVBs 

tail Weal GanBuy, Bachaastraass 

Consar GmbH. TEL: 011 49 9355/2655 


Array Technology 


Array Technology 

922 South Saratoga/Sunnyvale Road 
San Jose, California 95129 
408-252-9900 


AWI 


AWi 

3212 Scott Boulevard 
Santa Clara, California 95050 
408-727-9912 


Barvon Research, Inc. 


Banraa Baaaarcb. lac. 

2680 Nartb First Straat.. Salta 210 
Saa Jasa. Callfarala 95134 
408-262-8368 


Bedford Computer Systems 


Bedford Computer Systems 
4 Lyberty Way 

Westford, Massachusetts 01886 
617-275-0870 


Burr-Brown 


Barr-Grawi Carpsiaiiai 

tataraatlaaal Alrpart laiastrial Park 

Tacaaa, Arizoaa 85734 

602-746-1111 

TELEX: 66-6491 

TWX: 910-952-1111 

SjMGifle praiacl iaferniatfoe: 

Sales Department (602) 746-7220 


SbIbs Offico & BoiirBCTnlatlyfls 

AL Haatsvlllc 

Conley & Assocs., 205-882-0316 

CA Loa Aagalaa 

Burr-Brown, 213-991-8544, 805-496-7581 

CA Saa Jaaa 

Burr-Brown, 408-559-8600 
CA SaataAaa 

Burr-Brown, 714-835-0712 
CO Oaavar 

Burr-Brown. 303-663-4440 
FL Baca Rataa 

Conley & Assocs., Inc., 305-395-6108 

FL OvMa 

Conley & Assocs., Inc., 305-365-3283 

FL Taapa 

Conley & Assocs., Inc., 813-885-7658 

GA Atlaata 

Conley & Assocs., 404-447-6992 

IL Mdlaaa 

Burr-Brown, 312-832-6520 

MO RackaUia 

Marktron, Inc., 301-251-8990 

MA Naadbaa 

Burr-Brown, 617-444-9020 

RH Oairait 

Burr-Brown, 313-474-6533 
MN Blaaattagtaa 

Elctrn. Sales. 612-884-8291 

NM Albaqaanias 

Vermillion Sales, 505-883-3668 

NY Cilataa 

Advanced Comps.Corp., 315-853-6438 

NY Eailcatt 

Advanced Comps. Corp., 607-785-3191 

NY ScattavUia 

Advanced Comps. Corp., 716-889-1429 
NY Syracaaa 

Advanced Comps., 315-699-2671 
NY Yoakara 

Burr-Brown, 914-964-5252 
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1C MASTER 


Burr-Brown (Cont) 


WlastM-Salw 

Murcota Corp., 919-722-9445 

ClintMini 

K-T Marketing Inc., 216-729-3588 

OakllR 

Burr-Brown, 614-764-9764 

Htibore 

QED Elctrns., 215-674-9600 

nitibir^ 

K-T Marketing, 412-487-8777 

Oaiiat 

Burr-Brown Corp., 214-681-5781 

HoMtea 

Burr-Brown Corp,, 713-988-6546 

Saaif 

Aspen Sales. 80 V943- 1346 

BaMavaa 

Burr-Brown, 206-455-2611 

Mlsslsssaga. Oatarta 

Allan Crawford Assocs., 416-678-1500 

Aatlnlli. Ciaftaa-Vidarii 
Kenelec, TEL: (03) 560-1011 

.Amtria. Wlaa 

Burr-Brown GmbH, TEL: 0222/62 63 71 

Balglaai. Bnuallas 
BETEA, TEL: (02) 736-8050 

Baaalax. SMpkal 

Burr-Brown Inti. B.V., TEL: 020-470590 

Oaaanit. HtardiM 
Mer-el A/S, TEL: 02-571000 

Eaglui. HarMariiMrs 

Burr-Brown Int'l Overseas Mkt, TEL: (0923) 
46759 

Eagtoal HartfarisMra 

Burr-Brown Inti., Ltd., TEL: (0923) 33837 

FtaM. Vlfflll . : 

Findip-HavuHnna Instr OY, TEL: 358-0-5281 

Fraaca, La Cbasaai 

Burr-Brown Inti. S.A., TEL: (01) 3-954-3558 

Sanaaay, Braana 

Burr-Brown Inti. GmbH, TEL: 0421/25 39 31 

Gsraaty. Daaaariierf 

Burr-Brown Inti. GmbH, TEL: 02154/8445 

Ganaaay. Flldaratait 

Burr-Brown Inti. GmbH. TEL: (0711) 70 10 25 

GaraNny. Maatbaa 

Burr-Brown Inti. GmbH,, TEL: 089/61 7737 

Ganaaay. ZIraiort 

Siex Elektronikelemente GmbH, TEL: 60 71 78 

Haag Koag 

Schmidt & Co. (H.K. Ltd.), TEL: (780) 5- 
455644 

laila. BaaAay 

Oriole Services & Constts. Pty., Ltd., TEL: 
672973 

iaraal. Tal-Aviv 

Racom Elctrns. Co.. Ltd., TEL: 03-491922 

Jagaa. Oaaha 

Burr-Brown Japan Ltd., TEL: 06/305-3287 

Jagaa. Takya 

Burr-Brown Japan, Ltd., TEL: (03) 586-8141 

Blilaaa 

Burr-Brown Int'l S.r.l., TEL: 506-5228 

Haw Zaalaad. Aablaai 

McLean Information Technology Ltd., TEL: 
501-801 

Nerway, Gala 

H.C.A. Melbye, TEL: (02) 106050 

Partagal. Llaboa 

Telectra, TEL: 686072 

Sgala. MadrM 

Unitronics SA. TEL: 242 5204 

Swadaa. Valllagby 

Svenski Teleindustri, TEL: 380320 

Switzarlaad. Raacbllbaa 

Burr-Brown Inti., AG, TEL; 01/724 09 28 

Tahna, Talgal 

Alpha Precision Instrmn., TEL; (02) 752-7111 


Yvgoalavla. Ljabllaaa 

Elektrotehna N. Sol 0. Ljubljana, TEL: 061/ 
329745 


California Devices 


California Devices inc. 

282 Kinney Drive 
San Jose, California 95112 
408-295-3700 
TELEX: 352120 


SalBS OffICB & RBprBsenlativBs 


Eaglaal Sallsbary, Wlltabira 

Corintech, TEL: (0722) 337582 

Fraaea. Palssy 

California Devices, Inc., TEL; (3) 979,25.87 

Harzlla B. Israel 

Vectronics Ltd., TEL: 052-56070 

Italy. Mnaaa 

CEFRA s.r.l., TEL; 02-23-52-64 

West GaraMay. Offaabacb 

Neutron GmbH. TEL; (6 11) 81 39 30 


Cermetek Microelectronics 


Cermetek Microelectronics, Inc 
1308 Borregas Avenue 
Sunnyvale, California 94086 
408-734-8150 
TWX; 910-379-6931 


Salas OfficB & RBprBSBGtalivas 


InU Cygnu. Nleesla 

Eltrom Elctrns. Ltd., TEL: 21-61088 

lall Eaglaad. Baaraa Eai. Backs 

Micro-Marketing (Elctrns.) Ltd., TEL: 06285- 
29222 

latl Eaglaad. Caaibnlay Sarray 

Dialogue Distribution Ltd., TEL; 0276-682001 
latl Eaglaad. MaMaabaad. Barktbira 

Micromark Elctrns., TEL: (0628) 72631 
laU Fraaea. Palaiaaaa 

Franelec, TEL: 6-930-2005 
latl HaHaad. Raltariaai 

DMA Holding B. V., TEL; 010-36.12.88 
latl Mia. Baagalar 

Electrolink Systems. TEL: 41894 
latl Israel, Taf-Aviv 

R. N. Electronics, TEL: (03) 707129 
lall Italy. MHaaa 

Cefra S. R. L., TEL: (02) 23.52.64-23.60.154 

latl Swadaa. Valllagby 

Svensk Teleindustri 
latl West Gerauay. Maacbaa 

Scantec GmbH, TEL: (089) 134093 


DisIribBtors 


lall Eaglaad. Caaibarlay Sarray 

Dialogue Distribution Ltd., TEL: 0276-682001 

latl Eaglaad. Maldaabaad. Barksblrs 

Micromark Elctrns., TEL: (0628) 72631 


CGRS Inc. 


CGRS Inc. 

P.O. Box 102 

Langhorne, Pennsylvania 19047 
215-757-0284 


Cherry Semiconductor 


Cherry Semiconductor Corporation 


2000 South County Trail 


East Greenwich, Rhode Island 02818 


401-885-3600 


TELEX: WUI-68 17157 


Sgacifie gradaet laionaallon: 


Marketing & Sales Department 

401 885-3600 


SalBs OffICB & RoprBSBRtatiVBS 


Eaglaad. Hargeadn 

Cherry Electrical Prods. Ltd., TEL: (058) 27- 
63100 

Hoag Koag. Waacbal 

CET, Ltd., TEL: 5-729-376 

Jagaa. Tokyo 

Nippon Imex, TEL: 03-321-4415 

Slagagara. Asia 

Dynamar Inti., Ltd., TEL: 7476188 

Talwaa, Tags! 

Dynamar (Taiwan) Ltd., TEL: 5418251-4 

Wool Gonany. Aaarbaeh/OPF 

Cherry Mikroschalter GMBH, TEL; (09643) 
181 


Circuit Technology Inc. 


Circuit Technology Inc. 

160 Smith Street 
Farmingdale. New York 11735 
516-293-8686 


SalBs dfficB & RBprBSBRtativBs 


Israal. Harzolla 

Electronic Microsystems, Ltd., TEL; 972-3-52- 
55895 

UalM KisgdMR. Sarray 

Circuit Technolooy TEL; 44-0276-23684 


Cltal lac. 

3060 Rayaiaad St. 

Saala Clara, Callforala 9S0S0 
40B-727-6562 


Comark 


Comark Corporation 
93 West St.:P.O. Box 474 
Medfield, MA 02052 
617-359-8161 


Comlinear 


Comlinear Corporation 
2468 East 9th Street 
Loveland, Colorado 80537 
303-669-9433 

Aggllcailoa aaglaHrlag: 

Kurt Rentel 


SalBs OffiGB & Rapresantativos 


England. Chasbira 

DI-AN Data Systems, Ltd., TEL: 061 442 9768 

Fraaea, Sarasnas 

I.S.C. 
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lill SwiUirliii. WII 

Datacare AG. TEL: 073/22 05 92 
latl Tihni, Tsipit 

Far East Elctrns., TEL: 5615444 
■ill Wwl Gtnuif. DHtsMarl 

Geveke Elektronik, TEL: 0211/773082 


Control Logic 


Control Logic, Inc. 

Nine Tech Circle 

Natick, Massachusetts 01760 

617-655-1170 


Creative Micro Systems 

Creative Micro Systems 
3822 Cerritos Avenue 
Los Alamitos, California 90720 
213-493-2484 


Cromemco 


Cramico 

280 Bemrto Awm 

MwnMi ¥lnr. Cattfenrii 94039 

419-904-7400 

TWX: 910-379-6988 


Distributors 


MD 

MA 

MH 

MN 

MO 

MO 

NJ 

NJ 

NY 

NC 

NC 

OH 

OH 


Comlinear (Cont) 


Inti 

israai, Tal-Aviv 


R.N. Electronics 

latl 

Japan, Takya 


Internix, Inc., TEL: 03 369 1101 

inti 

Want Garmany, Maaneban 


Tekelec Airtronic 


CAE Systems 


CAE Systems 
1333 Bordeaux Avenue 
Sunnyvale, California 94066 
406-745-1440 


Computer Automation 


Computer Automation 
NAKED MINI Division 
18651 Von Karman 
Irvine, California 92713 
714-833-8830 
TWX: 910-595-1767 
Specific prcUKt Menntlai; 

Ext. 584 
LItantira: 

Ext. 290 
Ext. 581 
PlMi m triler: 

Sales Office 
FiHew-ip H eriar: 

Ext. 277 

AH aifear lafarmtlM: 


Marketing ext. 381 

Communications ext. 581 


Salos Office & Bopreswitatlvos 

latl EaflaaA. Harttarisblra 

CAI, Ltd., TEL: Rickmansworth (09237) 

latl Sanmy. Fraakfarl 

Computer Automation GmUl 


Distributors 


Ml ArpaatlBa. Uaaaas Alras 

Fate Elctrnca. A.A.I.CJ., TEL: 45-0208 

Ml Aaitralla, Malbaaria 

Consolidated Elctrns. Inds., TEL: 440-791 

laU Bal|iHL Bnusalt 

Geveke Elctrns., TEL: 02-241 45-50 

tall Dannrk. Capaahaiaa 

SC Metric A/S, TEL: (02) 80-4200 

latl FMaai, HaMakl 

Finn Metric OY, TEL: 90-460-844 
Ml Fraaca. lattatpatlala 

Yrel Electronique et Informatique, TEL: 956 
81-42 

laH Mia, UaaMay 

Micronic Devices, TEL: 486170 

latl Italy. MHan 

C.A.I. S.P.A., TEL: 02236 3851 
laU Japaa. Takya 

Showa Info. Sys., TEL: 403-7101 
iaU NattarlaMt. AaMariaai 

Geveke Elektronlca, TEL: 020-802802 
Ml Naw ZaaiaaU. Aacktaai 

David ReW Data Prods.. Ltd., TEL: 499-197 
Ml Narany. Oala 

Metric A.S., TEL: 02-282624 
latt Saalb Africa. MraaaNaaMa 

Tran Sys. Pty Ltd., TEL: 39-6575 
laU Saniaa. Staekbaba 

Scandia Metric AB, TEL: 08-820400 


AL Haattvllla 

Hall-Mark Elctrns., 205-837-8700 

AZ Pbeaalx 

Han-Mark Elctrns.. 602-243-6601 

AZ Pbeaalx 

Kierulff Elctrns., 602-243-4101 
CA Las Aagalas 

Kierulff Elctrns., 213-725-0325 
CA Pale Alto 

Kierulff Elctrrrs., 415-968-6292 
CA PartarvIHa 

Kierulff Electronics, hie., 209-781-4335 

CA Saa DIage 

Hall-Mark Elctrns., 619-268-1201 

CA Saa Otage 

Kierulff Elctrns., 619-278-2112 

CA Saaayvala 

Hall-Mark Elctrns., 408-773-9990 

CA Saaayvala 

Kierulff Electronics, Inc., 408-734-9310 

CA Tastia 

Kierulff Elctrns., 714-731-5711 

CA TasUa 

Kierulff Electronics, 714-731-5711 

CD Daavar 

Kierulff Elctrns., 303-790-4444 
CO EaglaaraaA 

Hall-Mark Elctrns., 303-694-1662 
CT WaMagfard 

Kierulff Elctrns., 203-265-1115 
FL Ft. Laadardala 

Hall-Mark Elctrns., 305-971-9280 
FL FL Laadwiata 

Kierulff Electronics, 305-486-4004 
FL Ortaada 

Hall-Mark Elctrns.. 305-855-4020 
FL SI. Patarabarg 

Hall-Mark Elctrns., 813-576-8691 
FL St. Patarabarg 

Kierulff Elctrns., 813-576-1966 
GA Narcraaa 

Hall-Mark Elctrns., 404-447-8000 
6A Narcreas 

Kierulff Electronics, 404-447-5252 


IL BsbssbvIIIs 

Hall-Mark Elctrns., 312-860-3800 
IL Elk Grove Vlllaga 

Kierulff Elctrns., 312-640-0200 

KS Laaaxa 

Hall-Mark Elctrns., 913-888-4747 
MO Baltimore 

Hall-Mark Elctrns., 301-796-9300 

Balthaara 

Kierulff Electronics, 301-247-5020 

Billarica 

Kierulff Elctrns., 617-667-8331 

Bleamlagtoa 

Hall-Mark Elctrns., 612-854-3223 

Edina 

Kierulff Elctrns., 612-941-7500 

Marylaad HaigbU 

Hall-Mark Elctrns., 314-291-5350 

Maryland Hgts. 

Kierulff Elctrns., 314-739-0855 

Fairfield 

Hall-Mark Elctrns., 201-575-4415 
Fairfield 

Kierulff Elctrns., 201-575-6750 

fiaakenkann 

Hall-Mark Elec., 516-737-0600 

Graaasboro 

!/:»■!'« cintrni. nio Qco gjiA n 

mciuiii i_iuu MO., o lo 

Ralalgk 

Hall-Mark Elctrns., 919-872-0712 

Cleveland 

Kierulff Elctrns., 216-587-6558 

Highland IMghts 

Hall-Mark Elctrns., 216-473-2907 
OH WaatarvHIa 

Hall-Mark Elctrns., 614-891-4555 

OK Talaa 

Hall-Mark Elctrns., 918-665-3200 
OK Tulsa 

Kierulff Elctrns., 918-252-7537 

TX Aaslin 

Hall-Mark Elctrns., 512-258-8848 

TX Aastin 

Kierulff Elctrns., 512-835-2090 

TX Dallas 

Hall-Mark Elctrns., 214-343-5000 

TX DaHas 

Kierulff Elctrns., 214-343-2400 

TX Hoastaa 

Hall-Mark Elctqns., 713-781-6100 

TX Hoastaa 

Kierulff Elctrns., 713-530-7030 

UT Salt Lake City 

Kierulff Elctrns., 801-973-6913 
WA Takwila 

Kierulff Elctrns., 206-575-4420 
Wl Oak Crank 

Hall-Mark Elctrns., 414-761-3000 
Wl Waakasha 

Kierulff Elctrns., 414-784-8160 


Cubit 


Cubit Inc. 

190 So. Whisman Rd. 
Mountain View, CA 94041 
415-962-8237 


Curtis Electro Devices 


Curtis Electro Devices, Inc. 

P.O. Box 4090 

Mountain View, California 94040 
415-964-3846 


^IC MASTER 1984 


4961 


MANUFACTURERS & DIST DIRECTORY 
























MANUFACTURERS & DIST DIRECTORY 


1C MASTER 


Custom Integrated Circuits 


Custom Integrated Circuits 
5353 Wayzata Boulevard, Suite 603 
Minneapolis, Minnesota 55416 
612-542-1115 


Custom MOS Arrays 


Cystom MOS Arrays, lac. 
21 1 Topaz SIrtal 
MllplUt. Callfonli 9503S 
40S-946-9111 


Cybernetic Micro Systems 


Cybernetic Micro Systems 
P.O. Box 3000 

San Gregorio, California 94074 
415-726-3000 

TELEX: 171-135 attention; Cybernetics 


Distributors 


ArgMHia. Baiyn Airas 

YEL S.R.L.. TEL: 46-2211 

UalglsBi, HnMiamsstaoiwag 

Belcomp SPRL, TEL; 091 3152 22 

Ei|la«i.*Glmla«d 

Weyfringe, TEL; 0642-470121 
Fraaca. Paris 

£ts Andre Kowacs, TEL: 250-89-7(L 

ladla. BoaAay 

M.J. Exports Pvt Ltd., TEL; 230644 
israal. Tai-Aviv 

R.N. Elctrns. Agencies Ltd., TEL: (03) 708 
174, (03) 796327 

Italy. MIMaa 

Skylab, S.R.L., TEL: (02) 688 38 06 

Japaa. Takys 

Systems Mktg., Inc., TEL: 03-254-2751 

Latia Aanrica 

Intectra, TEL: (415) 967-8188 

Norway. Oslo 

Hans H. Schive As, TEL; (02) 55 76 92 

Saalk Africa. Capa Tewa 

Eagle Elec. Co. (Pty.) Ltd., TEL; 45-1421 

Swadaa. Slackkolai 

Satt Elctrrrs , TEL: 08/81 01 00 

Switzariaai. Zap 

Anatec Electronische Bauteile, TEL: (042) 31 
5477 

Was! Ganaaay. Maacbaa 

Scantec GmbH, TEL: (089) 13 40 93 


Cybersystems 


Cybersystems, Inc. 

7540-A South Memorial Parkway 
Huntsville, Alabama 35802 
205-883-4410 


Cypress Semiconductor Corp. 


Cypress Semiconductor Corp. 
3920 Freedom Circle, Suite 201 
Santa Clara. California 95050 
408-727-9965 


Data General 


Data General Corporation 
4400 Computer Drive 
Westboro, Massachusetts 01580 
617-366-8911 
TELEX: 94-8460 
TWX: 710-390-1217 


Salas OfficB & RBpresBBtativBS 


Aastralli. Adriaiila 

Data General, TEL: (08) 2237344 

Aastralli. Brlsbaii 

Data General, TEL: (07) 2295744 

Aastrilla, Malbaaraa 

Data General, TEL: (03) 831-3311 

Aastralla. Nawcistls 

Data General, TEL; (049) 262922 

Aastralii. Saalli Partli 

Data General, TEL: (09) 3979122 

Aistnila, Sydney 

Data General. TEL: (02) 9081366 

Aastrla. Vlaau 

Data General, TEL: (43-222) 626146 

Bal|lBw. Brassals 

Data General, TEL: (32-2) 6604944 

Brazil. Sae Paala 

Data General, TEL; 2410425/5430138 & 542- 
8951 

Daaanrk. Capaakagaa 

Data General, TEL; (45-1) 305666 

Eaglaad, BImiaghani 

Data General, TEL; (44-21) 7073433 

Eaglaad. Brtstal 

Data General, TEL: (44-272) 698271 

Eaglaad. Haaaslaw 

Data General. TEL: (44-1) 5727455 

Eaglaad. Laadaa 

Data General, TEL: (44-1) 741-8341/741- 
1011/621-1130 

Eaglaad. Maacbaslar 

Data General, TEL: (44 61) 969-3935 

Eaglaad. Nertlull 

Data General, TEL: (44-1) 8415151 

Eaglaad. Seatb Harraw 

Data General. TEL: (44-1) 8649611 

Eagtaad, Saathall 

Data General, TEL: (44-1) 5742651 
Fraaca. La Plassts Rebtasaa 
Data General. TEL: (33-1) 6302430 
Fnacs. Lilia 

Data General. TEL: (33-20) 913825 

Fraaca. Lyaa 

Data General. TEL: (33-78) 41-02-82 

Fraaca. Naatas 

Data General, TEL: (40) 898154 

Fraaca, Paris 

Data General, TEL: (33-1) 252-5301 (North). 
(33-1) 252-5302 (West) 

Fraaca, Paris EHQ 

Data General, TEL: (33-1) 776-44-15 

Fraaca, Slrasbaarg 

Data General, TEL: (33-88) 833800 

Ganaany, Dassaldari 

Data General. TEL: (49-211) 596031-34 

Ganaaay. Eschbara 

Data General. TEL; (49-6196) 4941 

Ganaaay. Hawbarg 

Data General, TEL; (49-40) 858001 

Ganaaay. Haaaavar 

Data General. TEL: (49-511) 326081 

Garaiiay. Maaicb 

Data General. TEL; (49-89) 3519011-14 

Gsnaaay. Naraaibarg 

Data General, TEL: (49-911) 203443 

Ganaaay. Stattgirt 

Data General, TEL: (49-711) 702061 

Holland. Anstardan 

Data General, TEL: (31-20) 838801 


Holland. Rl|swl|k 

Data General, TEL: (31-70) 907694 

Hoag Kong. Kowloon 

Data General, TEL; 05-240151-5 

Iralaad, Dnblln 

Data General, TEL: (353-1) 60-21-86/60-23- 
86 

Italy. Milano 

Data General. TEL: (39-2) 6121451/6120141 

Italy, Padua 

Data General, TEL; (39-49) 654909/654377 

Italy, Rows 

Data General, TEL: (39-6) 5013651/1611/1825 

Now Zaalind, Auckland 

Data General, TEL: 30294 

Now Zealand. Wsllington 

Data General, TEL: 723095 

Scotland. Glasgow 

Data General, TEL: (44-41) 3323205 

Swadoa. GiUbaabirg 

Data General, TEL; (46-31) 813190 

Swsdoa. Malian 

Data General, TEL: (46-40) 103585 

Swodan. Stockhelai 

Data General, TEL; (46-8) 830520 

Swltzorlaad. Linsanno 

Data General. TEL: (41-21) 277131 

Swilzoriand, Zurich 

Data General, TEL: (41-1) 440355 

Tbailaad. Bangkok 

Data General, TEL: 234-8820/4551/4552 


Distributors 


Anstralia. Moibonrio, Victoria 

AJF Systems. TEL: (03) 679 306 

Aastralli. Mortlaka. NSW 

Elmeasco Pty Ltd , TEL; (02) 736-28M 

Aastralla. Victoria 

Total Elctrns. Corp. 

Italy. Mllaao 

Adelsy S.P.A., TEL: (02) 4985051 

iinilad Kingdoa. Rssding 

CeWis Ltd , TEL: 0734-585171 

UillMl Kiagdoia. Wosl Horndon. Essox 

Comma, TEL: Brentwood (0277) 811131 


Data I/O 


Data I/O Corporation 
10525 Willows Road N.E. C-46 
Redmond, Washington 98052 
206-881-6444 
TELEX: 320290 


SbIbs OffiCB & RuurBSBRtativBS 


Inti Anstralia. Adsialda 

Warburton Franki Pty. Ltd., TEL: 3567333 
lall Australia. Anban 

Warburton Franki, TEL: 648-1711 
Inti Aastralla, Cbatswood 

Warburton O'Donnell Ltd., TEL; 4073261 
111! Australia. Portb 

Warburton Franki, TEL: 65-7000 
lull Aastralla. Qasonslind 

Warburton Franki Pty. Ltd., TEL; 527255 
Inti Aastralla. Victoria 

Warburton Franki, TEL: 699-4999 
Inti Austria 

Ing. Ernst Steiner. TEL: 222-827474 

Inti Bolglain 

Simac Electronics, TEL: 212-192351-3 

Inti Brazil, Sao Paulo 

Cosele, TEL: 255-1733 
lall Burnaby, B.C. 

Allan Crawford Assoc., TEL: 604-294-1326 


®IC MASTER 1984 


4962 

























MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Data I/O (Cont) 


litl Cilfiry. AAtrta 

Allan Crawford Assoc., TEL: 403-230-1431 

lill Danarath 

Allan Crawford Assoc., TEL; 902-463-9360 

liH OMmrk 

ITT Komponent A/A, TEL; 2-451822 

litl Edaaatn 

Allan Crawford Assoc., TEL; 403-451-4893 

lill FIiImA 

Havulinna-lnstrumentarlum Oy, TEL; 0- 
799711 

Ittl Fmea 

M.B. Electronique, TEL: 3-9568131 


Instrumatic Electronics GmbH, TEL; 89- 
852063 

Ian Hm| Koe|, Mnrtmm 

Eurotherm, TEL: 5-546-391 
Ml ImHa. B»|ilen 

Transmarketing Private, Ltd., TEL: 022- 
560046 

Ml lidli. BMbay 

Transmarketing Private, Ltd., TEL: 022- 
391874 
laiL Maei 

R.D.T. Electronics Engineering, Ltd., TEL; 3- 
483211 

tail Italy 

Sistreal SPA, TEL: 6-5915551 
tall Jayai. Takya 

Data I/O Sales Office, TEL; 03-574-0211 
latl Karaa. Saoal 

Elcom Systems, TEL; 555-5222 
tall Malayata. Jahar Babra 

Cadco Technical Ser. 
latl Maxlee, Datafaelaa Caabaiaaiac 

Christensen, S.A., TEL; 546-25-95- 


Allan Crawford Assoc., TEL; 416-678-1500 

tall Nstbarisada 

Simac Electronics, TEL: 40-533725 

tali Ustaartoitat. Aantanlsai 

Data I/O Sales Office, TEL: 020-186855 
tatt,^. 1**^ 7*t‘*fti*. Alflrta^^ 

Warburton Franki, Ltd., TEL: 504-458 
Mt^^ Haw ZaalaaA, Lamr Matt 

Warburton Franki, Ltd., TEL: 693-016 
lall Norway 

Teleinstrument A/S, TEL: 2-789460 

latl Ottawa 

Allan Crawford Assoc., TEL: 613-722-7682 

laH Slaiapars. Stafapora 

6EA Technology Pte., Ltd., TEL: 2729412 
tall Saalb Alrlca, Pratarla 

Electronic Building Elements (PTY), Ltd., TEL: 
46-9221/7 
loll Spala 

Instrumatic, TEL: 52-213199 

tall 81. Laaraat 

Allan Crawford Assoc., TEL; 514-731-8564 

Ml Swadaa 

Macrotek AB, TEL; 8-870190 
Ml Swlbartaad 

Instrumatic SA, TEL; 22-360830 

tall Taiwaa. Ta^ 

COMPAC Microelectronics, Inc., TEL; 7529911 
tail Tasanala, Maatali 

Associated AQenc{es Pty. Ltd., TEL; 23-1841 
tail TbaHaad. Baafkak 

Dyanmic Supply Engineering R.O.P., TEL; 
3914434 
latl Trkay 

Data I/O Europe, TEL: 20-186855 
latl UallMl Ktaidaai 

Microsystem Services, TEL: 494-41661 
tail W. tomay. SaNfsastaA 

Data I/O Sales Office, TEL: 6182-3088/89 


Data Translation 


Data Translation, Inc. 

100 Locke Drive 

Marlboro, Massachusetts 01752 

617-481-3700 

TELEX: 951-646 

SpKifIc predael taforautloa: 

Pries aai Mtvary: 

See Product Information 
Plaea aa ardar: 

See Product Information 


Silts Offlei S RtprasMtativis 


Asatralla. Kllkeaay. S. Asalralla 

Werner Elctrns. Pty. LTD., TEL; 268-2776 
Aastraila, Rezatls. N.S.W. 

AMPEC Elctrns. Pty. LTD., TEL; 02/818-1166 

Baigtaai. Brsssals 

C.N. Rood A.S., TEL: 02735.21.35 

CMIa. Saatiaie 

Interlog, TEL: 225-3689 

Dtaanrk, Kofeaakava Nv 

Imdata APS. TEL: 01 83 3400 

Eaglaad. SIssgk Sarkskira 

Data Translation LTD., TEL; 06286-3412 

Ftalaai, Heltiski 

Turion OY, TEL: 90-377 787 

Frasca. Maadea La Forat 

Sacasa, TEL: 630 68 39 

Brasta, Atbaaa 

Eiecomp LTD., TEL; 951-4944 

tafia. Bawkay 

Sapphire Systems & Services (P) LTD., TEL; 
231M0/231570 

iaraai. llaMl Hasharaa 

Dynamicon LTD., TEL; 03-727010 

Italy. MHaas 

Eledra S.P.A.. TEL: 34-97-51 

Japaa. Takya 

ASR Inti., TEL: (03) 437-5471 

Japaa. Takyo 

Takachiho Koheki Co, TEL; 03-355-1111 

Natkarlasfs. mtswlik 

C.N. Rood B.V., Cort v.d. Lindenstraat, TEL: 
070-996360 

Naw Zaalaaf, WalHailaa 

Anderson Digital Elctrns., TEL; 693-008 

Norway. Tarsfeav Data 

Elektronix A/S, TEL: 02229850 

Partagal. Liaboa 

Ditram Componentes E. Electronica, Lda., 
TEL: 54-5313 

^agapara 

General Engineers Corp. Pte., TEL: 2729412 
Saath Alrlca. Pratarla 

Elctrns. Building Elements Pty. LTD., TEL; 
(27) 11-816-1782 

Spata. Maftlf 

Instrumatic, TEL: 2502577 

Spata. Malaga 

Instrumatic, TEL: 213199 

Swafaa. Valllagby 

Scancopter AB, TEL: (08)380065 

Swltzarlaaf, Gaaava 

Instrumatic SA, TEL; 022/360830 

Swltzarlaaf. Zsrick 

instrumatic AG, TEL: 01/724 1410 

Taiwaa. Taipei 

A-Tek Enterprises Co. 

West Ganaaay. PacbbalBi 

Stemmer Elektronik, TEL: (089) 806061 


Dalai 

11 Cabot Blvf. 

Maasfiaif. Massacbasatts 02048 
617-339-9341 
TELEX; 951340 
TWX: 710-346-1953 
Spacific profaci talorMtiaa: 

Tom Hospod ext. 257 

Bob Leonard ext. 141 

Gino Vieira ext. 221 

Applieatloa aaglaaarlag: 

Tom Hospod ext. 257 

Bob Leonard ext. 14 1 

Gino Vieira ext. 221 

Lltaralara; 

Literature "Hot Line" ext. 100 

Pries aaf daltasry; 

Ellen Dore 
Faltaw-ap aa erfar: 

Bill Hager 


Sales Office & Representatives 


AL Haatavllls 

Inti. Sci. Instr., 205-533-6880 
A2 Pkassis 

Tech. Sales, Inc., 602-246-1614 

CA Mta. View 

Intectra, 415-967-8818 

CA Seats Aaa 

Datel, 714-835-2751 

CA Saaayvals 

Datel, 408-733-2424 

CO Daavar 

Cleveland Entprs. of Co., 303-751-3252 
CT Hamdsn 

J.B.L. Assocs,, 203-281-3161 
FL Coral Springs 

H. A. Inc., 305-752-7520 
FL Largo 

H. A. Inc., 813-595-8170 
HI Hoootata 

Adtech, lnc„ 808-941-0708 
IL Ebabarsi 

Sector Engrg. Sales, Inc., 312-530-7850 

IN ladtoBapolla 

ENSCO-REP, Inc., 317-842-1120 

IN tadiaaapallx 

Sector Engrg. Sales, Inc., 317-842-1120 
KS OvsrtaafPark 

ENSCO-REP, Inc,, 913-381-7557 

KS WIchila 

ENSCO-REP, Inc., 316-683-1070 

MA MaatflaM 

Datel, 617-339-9341 
MN Mtaasapolis 

J.R. Assoc., 612-559-5673 
MO Marylaaf Haigbts 

ENSCO-REP, Inc., 314-423-3935 
NJ Psrtb Aatasy 

ASTROREP, Inc., 201-826-8050 
NM AlbagnsrgH 

Cleveland Entprs., inc„ 505-265-7893 
NY Babyloa 

Astrorep, Inc., 516-422-2500 
NY Livsrpool 

R&D Assocs., Inc., 315-457-0100 
NY Now York 

C.A. Inti. Export & Corporation, 212-431-6870 
NC maatM-Saiaai 

Component Concepts, Inc., 919-765-3484 
OH Ctovalsnf 

Instrmn. Sys., 216-845-8800 
OH Daytaa 

Instrmn. Sys., 513-294-2838 
OR Alaba 

Hood Engrg. Co., 503-642-3591 
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SIX KEY PHASES 
OF NEW SYSTEM 
DEVELOPMENT 


PRODUCTS IN SECTION 


SECTION 


Arithmetic functions, buffers/inverters, counters, decoaers, 
drivers, flip-flops, gates, latches, memories, multiplexers, 
multivibrators, oscillators/dividers, shift registers, transla- 
tors. 


Planning 


Military-commerciaf'commercial-military cross- 
references: QPL-38510/xx list: military ICs. 


Military 


Microprocessor 


Microprocessors, microcomputers, and microprocessor 
system components. 


Microprocessor De- 
velopment 
Systems 


Systems covered range from simple, single-user, text- 
editing stations to multi-user computers, dedicated to 
software development. 


Microcomputer 

Boards 


Microcomputer boards, hardware and software support. 


A good 
desigr 


Microcomputer 
Support Boards 


Boards with functions and peripheral controllers 


Analog switches, analog-to-digital converters, digital-to- 
analog converters, display converters, display drivers, error 
checking circuits, keyboard encoders-decoders, drivers, 
sense amplifiers, and transmitters/ receivers. 


Interface 


Special-purpose amplifiers, arrays, comparators, consumer 
circuits, followers, operational amplifiers, phase locked loop 
circuits, telecommunication circuits, timers, voltage regula- 
tors. and special functions. 


Linear 


Character generators, code converters, FIFOs, LIFOS, 
PROMs, PROMs, RAMs. ROMs, and shift registers. 


Memory 


PROM 

Programmers 


Programmers for system development, production, and 
field service. 


Custom/ 

Semicustom 


Custom/ semicustom gate arrays, standard cells, PLAs 





^ — 

Preliminary 
Selection 
of ICs 


■ Designing 

1 


Prototyping 

;-4. 


Purchasing 

of 

Parts 

f!: 


Production 
of the 
Product 




' f tv - 






■HIHii ‘ ' $1 


IS mdstcrcd 


When is the best time for 
an engineer to pick the inte- 
grated circuits that will go 
V into his next design? 

y|l . . The best time is at an 

ini early stage in the design process 

^ when the engineer’s plans are still flexible 

^ enough to take full advantage of the features 

selected. 

There is a point in the early phases of 
every design when engineers focus on selecting 
integrated circuits. Specifications are examined, relative strengths and weaknesses of 
various devices are weighed, and the field of candidates is chosen. This is the critical 
time in the design cycle when designers want to be sure the right devices are in serious 

contention for their applications. 
It is at this moment that the engineer reaches into his technical reference library. Of 
the material on his shelves, 1C MASTER is the only reference source that has been 

especially prepared for this moment. 
The engineer can look up each precise function that he needs and see all of the 
devices and their manufacturers that might satisfy his requirements. He sees this 
information for all manufacturers, not just for advertisers. But if an 1C maker has chosen 
to include technical data for his products in 1C MASTER, the engineer sees each index 
listing for that manufacturer in bold face type accompanied by the page number on 
which the data appears; the engineer can then turn immediately to the advertiser’s 

technical data and see if the device fits his needs. 


Next time, begin with 
the MASTER. 
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1C MASTER 


Datel (Cont) 


PA GlmsWt 

Wyncote Instrmn. Co., 215-572-6500 

PA PIHtburgk 

Instrmn. Sys., 412-243-1111 

TX Aostli 

Technical Mktg., Inc., 512-835-0064 

TX CtrrolIlM 

Technical Mktg., Inc., 214-387-3601 

TX HmsIm 

Technical Mktg., Inc., 713-777-9228 

UT Sail Lika City 

Cleveland Entprs. of Co., 801-355-8424 

VA Arllaoloi 

H. J. Heffernan Co., 703-522-6666 

WA Ballavaa 

Hood Engrg. Co., 206-453-9375 

Wl MllwiikH 

Sector Engrg. Sales. Inc., 414-352-8280 

Caa Toreata. Oatirla 

M & K Electronics. 416-531-8235 
latl Aaatralla, Brlabsaa 

Elmeasco Instruments Pty. Ltd., TEL: (07) 
229-3161 

latl Aaatralla. CaacarA II.S.W. 

Elmeasco Instrs. Pty. Ltd., TEL; 02-7362888 
latl Aaatralla. Gaaialla 

Elmeasco Instruments Pty. Ltd., TEL; (09) 
398-3362 

latl AaatraHi. Ml. Wivarly 

Elmeasco Instruments Pty. Ltd., TEL: (03) 
233-4044 

tall Aaatrla. Slagaralraaaa 2 

Othmar Lackner, TEL: 222-531185 

latl Baiglao- Brasaals 

Simac Elctrns. S.P.R.L., TEL: 02-219-2451 

latl Cyitraa Lario Alax Caart 

Poly Electronics Ltd., TEL; 21-27982 
latl Oaaaurk. Kakkaial 

C-88 APS. TEL: 2-244888 
latl Eaflaai. Baalaiataka-llaata 

, TEL: 0256-57361 
latl FlalaaA. Expaa 

Kauko Markkinat, TEL; (358-0) 5211 
latl Fraaca, Salal ClaoA 

Datel. TEL: 602-5711 
latl Garauay. Maeacbaa 

. TEL: 089 530741 
latl Graaca. Plraaa 

General Electronics, Ltd., TEL: 491-3595 
latl Haag Kng. Haag Kng 

Schmidt & Co. (H.K.) Ltd., TEL: 5-455644 
latl Haag Kng. Kawlaaa 

Tektron Electronic (HK) Ltd., TEL: 3-856199 
latl Haag Kaag. Taankatsal 

Intersil, Datel, Hong Kong, Ltd. 
latl Haag Kaag. Yaa Kil 

Electronic Components (HK) Ltd., TEL; 3- 
315223 

latl Icalaad, Grattlsgata 

Sameind HF, TEL: 91-21366 

latl ladla. BaaAay 

Kaytronics Electronics Eng., TEL: 36-4450 
latl ladla. Sacaadarabad 

Kaytronics Electronics Eng., TEL: 76025 
latl Israel. Tal Aviv 

STG Inti. Ltd., TEL: 248231 
latl Italy. Mllaaa 

36 Elctrns. S.R.L., TEL: 5455951 
latl lUly. Mllaaa 

Sireces, TEL: 747649 
latl Jspaa, Ouka 

, TEL; 06-354-2025 

latl Japaa. Takya 

, TEL: 793-1031 

latl Keraa, Saeal 

Duck Woo, TEL; 725-1330 
latl Kawalt. Satal 

AlOKhaldiya Trading & Contracting, TEL: 
424910 


latl Natharlaads. Valdhavaa 

Simac Elctrns. b.v., TEL; 040-533725 
latl Haw Zaalaad. Aaklaad 

David Reid Ltd., TEL; 488-049 
latl Harway. Gala 

Morgenstierne & Co. A/S, TEL; 02-3561-10 

latl Pakistaa. Dllasha Gbaaibars 

Sayyadain Limited, TEL: 74764 

latl Rapabllc at Chlaa. Talwaa 

Multitech International, TEL: (02), 7134022 
latl Siagapara. Sbaw Caatra 

Sentry-Tech (PTE) Ltd., TEL: 2924342 
lall Saath Africa. Hazlawaed 

Electronic Building Elements, TEL: 46-9221 
latl Saatb Africa. Pratarla 

Elctrn. Bldg. Elements Pty., TEL: 46-9221 
latl Spaia. Madrid 

EMECO, S. A., TEL: 458.80.11, 458.89.43 
lall Spaia. Madrid 

Vector Espana S.A., TEL: 248-2565 
lall Swadea. Hagerstaa 

Martinsson & Co. AB, TEL: 08-7440300 
lall Switzarlaad. Merastram 

Max Meier Efcctronlk AG. TEL: 01-49-12121 
lall Tballaad, Baagkak 

Measuretronix Ltd .. TEL; 3143369 
latl Uaitad Kiagdaai. Eaglaad 

Datel, TEL: (256) 69085, 6, 7. 8, 9 
latl Wast Ganaaay. Barlla 

Brieger, TEL: (30) 2052526 
latl West Gsranay. Masacbaa 

Datel. TEL; (89) 530841 


Datricort 


Datricon Corporation 

155 B. Avenue, 200 Datricon Plaza, P.O. Box 488 

Lake Oswego, Oregon 97034 

503-636-7671 


Digelec 


Digelec, Inc. 

7335 East Acoma Drive,\Suite 103 
Scottsdale, Arizona 8526b 
602-991-7268 


Digital Equipment 


Digital Equipment Corporation 
77 Reed Road 

Hudson, Massachusetts 01749 
617-568-4000 


Digital Microsystems 


Digital Microsystems Inc.' 
1755 Embarcadero 
Oakland, California 94606 
415-532-3686 


Digitek 


Digitek Inc. 

17505 68th N.E. P.O. Box 468 
Kenmore, Washington 98028 
206-485-6571 


Dionics 


Dionics Inc. 

65 Rushmore Street 
Westbury. New York 11590 
516-997-7474 
TWX; 510-222-0974 


Distributed Computer Systems 


Distributed Computer Systems 
223 Crescent Street 
Waltham, Massachusetts 02154 
617-899-6619 


Diversified Technology 


Diversified Technology Inc. - 

P.O. Box 465, 112 East State Street,, . 
Ridgeland, Mississippi 39157 ' 

601-856-4121 " 5 ;:’ -v: ^ 


Dumont Alphatron 


Dumofrt Alphatron, Inc. 
10^1 Bubb Read 
Ciqim^tino, Caiifotnia ^14 
4(»-446-1494 


E-H Electronics 


E-H Electronics 
7303 Edgewater Drive 
Oakland, California 94621 
416-638-5656 


Elind 


Elind 

Via Torino, 30 

Cernusco, S/N Mdano, Italy 20062 
(02) 9237212 
TELEX: 331113 


EMM-SESCO 


EMM-SESCO 

20630 Plummer Street, P.O. Box 668 
Chatsworth, California 91311 
213-998-9090 
TELEX: 69-1404 


Sales Office & Representatives 

latl 

England. Maldanbaid. Barkihlra 

EM Ltd., TEL: (0628) 72134 

lall 

Friact. Juvisy Sur Orga 

EMM, TEL; 06-921-7231 

fall 

India. Madras 

Southern Elctrns., TEL: 412374/412943 

lall 

liraat. Tal Aviv 

Eastronics, Ltd. (Computer Products), TEL; 
(3) 47 5 i 5 i 

latl 

Israel, Tal Aviv 

STG Inti., Ltd. (Memory Products). TEL: (3) 
248-231 

lall 

West Ganaaay, Obararsal/Taanas 

EMM, TEL; (06171) 2931 
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EMM-SESCO (Cont) 


Distributors 


FlRland. HtItInkI 

OY Fintrofiic AB, TEL; 90 6326922 

Friin. Savru 

Tekelec Airtronic, TEL: (01) 534 75 35 

Hollaad. Rl|swl|k 

Rodelco BV Elctrns., TEL: 070-995750 

Italy. Mllaao 

Adelsy S.P.A., TEL; (02) 4524651/2/3/4/5 

Japaa. Takyo 

Nissho Elctrns. Co., TEL: 03/544-8386 

Norway. Hvalstai 

Nordisk Elektronik MS, TEL: (02) 786210 

Soith Atalralla. Prospact 

A, J. Distributors. TEL: (08) 269 1244 

Swadaa. Stockliolii 

Nordisk Elektronik AB. TEL; (08) 635040 
Swltzarlaad. Ziricli 

Industrade AG, TEL: (01) 363 22 30 

Talwaa. Talpai 

Taiwan Automation Co.. TEL: (02) 7710940 

Waal Barrniy. Qalckbora b. Hanbarg 

Enatechnik GmbH, TEL: 04106/612-1 


Emulogic 


Eaialailc lac. 

TbrM TKbaolagy Way 
Norwood, Masaachasatta 02062 
617-329-1031 
TWX; 710-336-5008 


ETI Corporation 
ETI Micro Division 
6918 Sierra Court 
Dublin, California 94568 
415-829-6600 


Exar latagratad Syataon. lac. 

750 PalORiar AvaBaa. P.O. Box 62220 
Saaayvala. CaHfonria 04086 
408-732-7070 
TWX: 010-330-0233 


Soios Offico & Raprosontatlvos 


AL Haauvilla 

Rep, Inc., 205-881-9270 
AZ Scattadala 

Summit Sales. 602-998-4850 
CA Gloadals 

Orion Sales, 213-240-3151 
CA Msaataia View 

Intectra. 415-967-8818 
CA Mia. View 

Fegu, 415-961-2380 
CA Mta. View 

Intectra. 415-967-8818 
CA Saa Dtaga 

Harvey King, 619-566-5252 
CA Saala Clara 

Criterion, 408-988-6300 
CA TnUa 

Orion Sales, 714-832-9687 
CO Wbaalridp 

Waugaman Assoc., inc., 303-423-1020 


RidgaflaM 

Phoenix Sales, 203-438-9644 
Orlaaia 

Donato & Assoc., Inc., 305-352-0727 

Tackar 

Rep, Inc., 404-938-4358 

Oas Plalaas 

Janus, Inc., 312-298-9330 

Cedar Rapids 

Dytronix, Inc., 319-377-8275 

Baltiaiara 

Comp. Sales. Inc., 301-484-3647 
BarltagieB 

Tech Sales, 617-273-3927 

Graad Rapids 

Sales Office, 616-774-9308 
Saathfiald 

Sales Office. 313-358-2616 

MlaasapaRs 

Dan’l Engrg., 612-854-7550 

Brldgataa 

Dy-Tronix, Inc., 314-731-5799 

ladapaadsaca 

Dy-Tronix, Inc., 816-373-6600 

Paaassakaa 

Vantage Sales, 609-663-6660 

Aibigsargw 

Syntech, 505-266-7951 

Baffalo 

Quality Comps., 716-837-5430 

Great NKk 

Trionic Assocs., 516-466-2300 

Maallas 

Quality Comps., 315-682-8885 

RaMgk 

Zucker Assocs., 919-782-8433 

CataariHtt 

McFadden Sales, 614-4K-1280 

Parttoad 

Components West, 503-643-5588 

Partlaad 

SD-R'/!>32 Prods. & Sales, 503-297-8677 

Bala Cyawyd 

Vantage ^les Co., 215-667-0990 

Jaffarsoa Ctly 

Rep. Inc., 615-475-4105 

Aastia 

Tech. Mktg., 512-835-0064 
Carrolltaa 

Tech. Mktg., 214-387-3601 

Heaslaa 

Tech. Mktg., 713-777-9228 

Salt Lake City 

Waugeman Assoc., Inc., 801-261-0802 

Bailavas 

SD-R1^>32 Prods. & Sales, 206-747-9424 

Radaioad 

Components West, 206-885-5880 

MRwaakaa 

Janus, Inc., 414-476-9104 
Ottawa. Oatarle 

Clark Hurman Assoc., 613-269-3565 

Taraaio. Oatarla 

Clark Hurman Assoc., 416-453-1118 

Argntlaa. Pitas 

flayo Elctrns. SRL, TEL: 37 9890 

Aatiraiia. maitaaras 

Total Elctrns.. TEL: 288-4404 

Brasil. Saa Paaia 

ROHM Do Brasil Industria Elctrna. Ltda., TEL: 
55 11 421-4577 

Daaanrk, HarsbWai 

Mer-el A/S, TEL: 571000 

Fraaca. Savras 

Tekelec/Airtronic, TEL: (1) 534 75 35 

Garanay (West), Ma ab l aa t lrassa 

ROHM Elctrns. GmbH. TEL: (02161) 64 505 

Graaca. Plraaat 

General Elctrns. Ltd., TEL: 49 13 595 

Haag Kaag, Kawlaaa 

ROHM Elctrns. (H.K.) Co., Ltd., TEL: 3-343481 


ladla. Baaibay 

Zenith Elctrns., TEL; 38 42 14 

lUly. miaBB 

Eiedra 3S S.p.A., TEL; 34.93.041 

Japaa, Trtya 

Tokyo Electron Ltd., TEL; 03-343-4411 

Nalbarlaads. Aatslardaia 
Nijerk Elek., TEL: 020-462221 

Naw Zaalaad. Aacklaad 

Professional Elctrns. Ltd., TEL; 493-048, 493- 
029 

Norway. Oslo 

Hefro Teknisk A/S, TEL: 38 02 86 

Slagapora. Slagapora 

ROHM Elctrns. Co. Pte. Ltd., TEL: 7459342 

Saath Africa. Traasnal 

South Continental Devices (Pty.) Ltd., TEL: 48 
05 15 

Spala, Madrid 

Unitronics, S.A., TEL: 242 52-04 
Swadaa. Uppfaads Vasby 

Lagercrantz Electronix AB, TEL: (0760) 86 
120 

SwItzKlaad. Zaricb 

Amera Elctrns. AG, TEL: (01) 57 11 12 
Ualtad Klagdaai, Tbana, Oxaa 

Thame Comps., TEL: (084 421) 3146 


Call Diplomat 
For 

lerEXAR 


■ San Francisco, CA (408) 734-1 9(X) 
Los Angeles. CA (213) 700-8700 
Orange County, CA (714) 549-8401 
San Diego. CA (61 9) 292-5693 

■ Salt Lake City, UT(801 ) 486-41 34 

■ Denver, CO (303) 740-8300 

■ Chicago, IL (31 2) 595-1 000 

■ Boston, MA (61 7) 935-661 1 

■ Danbury, CT (203) 797-9674 

■ Melville. NY (51 6) 454-6400 
Syracuse, NY (31 5) 652-5000 

■ Totowa, NJ (201 ) 785-1 830 

■ Columbia, MD (301) 995-1 226 

■ Atlanta. GA (404) 44941 33 

■ Clearwater, FL (81 3) 4484514 


PistribBlors 

AL Haalsvills 

Pioneer Elctrns., 205-837-9300 
AL Haatsvllla 

R. M. Elctrns., 205-852-1550 
AL Haattvllla 

Resisticap, Inc., 205-881-9270 
AZ Pbaaalx 

Sterling Elctrns., 602-258-4531 


® 1C MASTER 1984 


4965 


MANUFACTURERS & DIST DIRECTORY 











MANUFACTURERS & DiST DIRECTORY 


1C MASTER 


Exar (Cont) 


AZ Tmm 

Bell Inds., 602-966-7800 

AR Lliili Rock 

Carlton-Bates Co.. 501-562-9100 
CA AuMa 

Zeus West, Inc., 714-632-6880 
CA CkaUwortk 

Diplomat Elctrns., 213-700-8700 
CA Chittwertk 

JACO, 213-998-2200 
CA Casio Mau 

Diplomat Elctrns., 714-549-8401 
CA CuRartlaa 

Western Microtechnology, 408-725-1664 

CA Rasavllla 

Bell Inds., 916-969-3100 

CA Saa Olago 

Diplomat Elctrns., 619-292-5693 

CA SaalaAaa 

VSI Elctrns. (USA) Inc., 213-299-7760 

CA Saaayvala 

Bell Inds., 408-734-8570 

CA Saaiyvala 

Diplomat Elctrns., 408-734-1900 

CO EaflawasA 

Dlplonet Elctrns., 303-740-8300 

CO WfeaatrMia 

Bell hids.. 303-424-1985 

CT Oatoy 

Diplomat Elctrns., 203-797-9674 
CT Easi Havaa 

JV Elctrns., Inc., 203-469-2321 
EL.', '^(^amniac.' . 

Diplomat, 813-443-4514 
8A Narerass 

Diplomat Elctrns., 404-449-4133 

11 BaataaviM 

Diplomat Elctrns., 312-595-1000 
IL Elk Orava Vlllafa 

GBL-Sooid, 312-593-3220 
IL Hrthaaa Estslpt 

Intercomp, 312-843-2040 
IL LaaAsrA 

R.M. Elctrns., 312-932-5150 
IN Caraal 

Altex Elctrns., Inc., 317-848-1323 

IN Mlaaapslls 

Graham Elctrns., 317-634-8202 

IN laMasapaHt 

R. M. Elctrns., 317-247-9701 

lA Cadar RapMs 

DEECO. Inc., 319-365-7551 

KS Laaau 

Comp. Specialties, 913-492-3555 

MD CalaiiUa 

Diplomat Elctrns., 301-995-1226 

MD Oaltkartbari 

Pioneer Elctrns., 301-948-0710 

MA Narwaai 

Gerber Elctrns., 617-329-2400 

MA WltaalaglM 

RC Components, 617-657-4310 

MA Wabara 

Diplomat Elctrns., 617-835-6611 

Ml Farariailaa HIUs 

Ambur Elctrns., Inc., 313-477-8670 
Ml &aaA RapUs 

R. M. Elctrns., 616-531-9300 
MO St. Laalt 

Olive Indl. Elect., 314-426-4500 

N3 Talawa 

Diplomat Elctrns., 201-785-1830 

NM AMagaarRaa 

Bell Inds., 505-292-2700 

NY Haappaaga 

JACO, 516-273-5500 
NY Llvarpaal 

Diplomat Elctrns., 315-652-5000 


NY Malvilto 

Diplomat Elctrns., 516-454-6400 
NY Part Chastar 

Zeus Comps., Inc., 914-937-7400 

OH Rruaswick 

Component Elect., Inc., 216-225-3401 
OH ^ Ciiclaaati 

Graham Elctrns., 513-772-1661 

OK Talu 

Quality Comps., 918-664-8812 

OK Talxa 

Radio, Inc., 918-587-9123 

OR Lika Oswego 

Bell Inds., 503-241-4115 

OR Partliai 

Radar Elec. Co., Inc., 503-233-3691 
PA Erie 

Advacom, 814-476-7774 
PA Harshiw 

Pioneer Elctrns., 215-674-4000 
TX AdAlsaa 

Quality Comps., 214-387-4949 
TX Aaslla 

Quality Comps., 512-835-0220 
TX Haastaa 

Quality Comps., 713-772-7100 
UT Salt Lake City 

Bell Inds., 801-972-6969 
UT Sail Lika City 

Diplomat Elctrns., 801-486-4134 
WA Sallavia 

JACO, 206-455-2727 
WA Saaltta 

Radar Elec. Co., Inc., 206-282-2511 

WA Sailtla 

Western Electromotive, 206-575-1910 

Wl Magaaa 

Taylor Elec. Co., 414-241-4321 

Gaa Baraaby, iritisb Ceiawbia 

R-A-E Indl. Elctrns., 604-291-8866 

Caa Calgary. Aibarta 

Cam Gard Supply Ltd., 403-287-0520 
Caa Paiats Clalra. Qaabaa 

Future Elctrns., 514-694-7710 
Caa Saskalaaa, Saskatcbawaa 

Cam Gard Supply Ltd., 306-652-6424 
Caa Taraala, Oataria 

Cam Gard Supply Ltd., 416-252-5031 
Caa Vaacaavar. Rrlllab CalaaAla 

Cam Gard Supply Ltd., 604-291-1441 
Caa Vaacaavar, Rrlllab CMaaibia 

Intek Elctrns. Ltd., 604-324-6831 
Caa Wlaaapag, Maaltaba 

Cam Gard Supply Ltd., 204-786-8401 
iail Halaai. Hatoiakl 

YIeiselektroniikka/oy. TEL; 90-562 1122 


EXEL Microelectronics, Inc. 


EXEL Microelectronics, Inc. 
500 Valley Way 
Milpitas, California 95035 
408-942-0500 


Fairchild 


FairebIM Caawn aaV lastraaMat Carp. 
Saaieaadactar Sraaps 
464 Ellis Straal 

Maaatala Vlaw, Callfaraia 94042 

415-962-5011 

TWX: 910-379-6435 


Spacllle pradaet iafanaatlea: 

Local field sales office or franchised distributor, or 
contact the specific product marketing department at 464 
Ellis Street, Mountain View, CA. Request through main 
switchboard: (415) 962-5011; 

LSI Products 

Microprocessors (MOS, Bipolar, ECL) 

Memories (Bipolar, MOS, CCD) 

LSI Logic (ECL, MOS, CCD) 

Analog (CCD) 

1C Components 

Digital SSI & MSI (HL, CMOS, ECL) 

Linear 

Applicatiaa aagiiaarlag; 

See Product Information 

Lltaratura: 

Local field sales office or franchised distributor. 

Prlea aad dalivary; 

Local field sales office or franchised distributor. 

Place aa ardar; 

Local field sales office or franchised distributor. 

Fallow-ap aa erdar: 

Customer Support, 401 Ellis Street. Mountain View, CA 
94042, (415) 962-3885 & 415-962-2943 

AH atbar lafermliaa: 

Fairchild Information Line, (415) 962-5011 


Salos Otfico & HeprisoBtativBs 


AL Hvaltvllla 

Field Sales Office, 205-837-8960-A&C, 205- 
837-7873-LSI 

AZ Pbaaaix 

Field Sales Office, 602-864-1000 

CA Eaclaa 

Field Sales Office, 213-990-9800 
CA Saa Oiage 

Field Sales Office, 714-560-1332 
CA SaaUAaa 

Field Sales Office, 714-557-7350 
CA Saata Clara 

Field Sales Office, 408-980-9990 
CO Daavar 

Field Sales Office. 303-695-4927-LSI, 303- 
695-4950-Disti 

CT Msridaa 

Field Sales Office, 203-634-8722-LSI, 203- 
634-8720-A&C 
FL Allawaila Sprlaga 

Field Sales Office, 305-834-7000 
FL Fart Laadardala 

Field Sales Office, 305-485-7970-LSI, 305- 
485-5677-A&C, 305-485-771 1-DiSti 
6A Narerass 

Field Sales Office, 404-441-2740-0EM. 404- 
441-2730-Disti 

IL lUsca 

Field Sales Office. 312-773-3300-Disti, 312- 
773-3133-OEM 

IN ladlaaapaiis 

Field Sales Office, 317-849-5412 

lA Cadar Rapids 

Field Sales Office, 319-395-0090 

KS Ovarlaad Park 

Field Sales Office, 913-649-3974 

MO Calawhia 

Field Sales Office, 301-730-1510 

MA Fraatlagbaai 

Field Sales Office, 617-872-4900 

Ml Faralagisa Hills 

Field Sales Office, 313-478-7400 

MN Edlaa 

Field Sales Office, 612-835-3322 

NJ Talawa 

Field Sales Office. 201-256-9006-OEM, 201- 
256-901 1-Disti 

NM Albagnargaa 

Field Sales Office, 505-884-5601 

NY Haappaaga 

Field Sales Office, 516-348-0900-LSI & A&C, 

516-348-7777-Disti 
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Fairchild (Cent) 


Poyghknpsli 

Field Sales Office. 914-473-5730 

Rilalgh 

Field Sales Office, 919-876-9643, 919-876- 
0542-Disti 

Clevetaid 

Field Sales Office, 216-447-9700 

Oiytoo 

Field Sales Office, 513-890-5813-LSI, A&C, 
513-890-5878-Dist 

BMVtrtoa 

Field Sales Office, 503-641-7871 

Willow Grovi 

Field Sales Office, 215-667-2711 

Kioxvilli 

Field Sales Office, 615-691-4011 , 

Avsili 

Field Sales Office, 512-346-3990 

Hoostoi 

Field Sales Office. 713-771-3547 

fUckariMO 

Field Sales Office, 214-234-381 l-LSI, 214- 
234-339 1 -Disti:2 14-234-3963- A&C 

BoUtvoa 

Field Sales Office, 206-455-3 19io 

Dollinl Dai Onaaaax. Qaabac 

Field Sales Office 514-683-0883 

Dowatviaw, Oatarla 

Field Sales Office, 416-665-5903 

Napsaa. Oatarla 

Field Sales Office, 416-665-9503 

Aaitralla. Naiawadlag. Victoria 

Fairchild, Australia Pty Ltd., TEL: 3-877-5444 

Aaatrta, Wlaa 

Fairchild Electronics GmbH, TEL: 43-222- 
858682 

Brazil. Sao Paata 

FairchHd Semiconductors, Ltda, TEL: 66-9092 

Fraaca. Mutroaga 

Fairchild Camera & Instrument S.A., TEL: 1- 
657-1303 

Garauay. Fraaklart Mala 

Fairchild Camera & Instrument GmbH, TEL: 

49-611-6905613 

Hollaai. EindlMvaH 

Fairchild Semiconductor, TEL: 00-31-40- 
446909 

Haag Koag. Kawlooa 

Fairchild Semiconductor (HK) Ltd., TEL: 3- 
440233 

Italy. Mllaao 

Fairchild Semiconduttori, S.P.A., TEL: 
296001-5 

Italy, Rom 

Fairchild Semiconduttori, S.P.A., TEL: 06 327 
4006 

Japaa, Osaka 

Fairchild Japan Corp., TEL: 06-541-6138, 06- 
541-6139 

Japaa. Tokyo 

Fairchild Japan Corp., TEL: 03 400 8351 

Korea. Saoal 

Fairchild Semikor Ltd., TEL: 783-3795 
Maxico, Moxice City 

Fairchild Mexicana S.A., TEL: 905-563-5411 

Slagapore, Kallaag Basla 

Fairchild Semiconductor Pty. Ltd. 

Swaieo. Slockbolw 

Fairchild Semiconductor AB. TEL: 8-449255 
Sarttzartaad. ZaricI 

Fairchild Camera & Instrument GmbH, TEL: 
41-1-3114230 

Taiaraa, Taipal 

Fairchild Semiconductor (Taiwan) Ltd., TEL: 
573205 

UaHad Klagdoai. Hartlardsklra 

Fairchild Camera & Instr. (UK) Ltd., TEL: 

0707 51111 


W. Garmaoy. Maaich 

Fairchild Camera & Instr., TEL: (089) 320031 

Wait Gsrauay, Haaovar 

Fairchild Camera & Instr., TEL: 0511 17844 

Wait Gsrauay. Lssafearg 

Fairchild Camera & Instr., TEL: 07152 41026 


Ferranti 


Ferranti Electric, Inc. 

87 Modular Avenue 
Commack, New York 11725 
516-543-0200 
TWX: 510-226-1490 
Specific prodact Manaatiaa: 

Ken Kushman - 1C Product Manager, Std IC’s 
Anthony V. Walker - VLA Marketing Manager, Semi 
Custom I.C. Gate Arrays 

Joseph M. DeBlasio - VLA Marketing Engineer. Semi 
Custom I.C. Gate Arrays 

Helen A. Nelson - VLA Marketing Assistant, Semi Custom 
I.C. Gate Arrays 

John Day - VLA Systems Engineer, Semi Custom kC. 

Gate Arrays 

Denzil Broadhurst - VLA Systems Engineer, Semi-Custom 
i.C. Gate Arrays 

John Carter - VLA Ststems Engineer, Semi .Custom I.C. 
Gate Arrays 

AppHcatiaa mglmtilBg: 

Ken Kushman 

Lltanlare: 

Jeanine Aiello 
Prlca aid dallvary: 

Dina Gentile 
Follaw-ap » order: 

Vivian Dennis 
AH atiNr lafermtlea: 

Ken Kushman 


Salts Office & Representatives 


Uattid Klagdeai. Cbaddartoa-Oldkiai 

Ferranti, Ltd., TEL: (061) 624-0515 

Wait Girmaay. Maacliaa 

Ferranti GmbH. TEL: (089) 293-871 


Fujitsu America 


Fa|Hii AaMrica 
910 Shirwiad. Salta 23 
Lika Blirff. Itllaeli 60044 
312-295-2610 


Sales Office & Representatives 


AZ Pkoealx 

Sanford Sales Assocs., 602-957-3570 

CA Sia JoM 

Applied Elctrn. Mktg., 408-225-6144 

CA Saaii An 

SC Cubed (SC((c3))), 714-972-4670 

CO Daavar 

Donohue Sales, 303-458-6384 

FL AiliMati Spriagi 

"C” Assocs., 305-831-1717 

FL HaHywead 

"C" Assocs., 305-922-5230 

GA Slaaa MomMa 

Dixie Tech. Mktg., Inc., 404-962-2530 
IL Elk Gran Vlltagi 

John G. Twist Co.. 312-593-0200 
IN NeiaiviHi 

McFadden Sales, Inc., 317-877-5070 
lA Cadir Riplds 

John G. Twist Co., 319-393-8703 
KS Pralrla Viltaga 

John G. Twist Co., 913-236-4646 


KS Wichita 

John G. Twist Co., 316-686-6685 
ME E. Sabago 

Electrical Comps. Inc., 207 

MA Fall River 

Electrical Comps. Inc., 617-674-0064 

MA Loagnaadaw 

Electrical Comps. Inc., 413-567-0153 

MA Natick 

Electrical Comps. Inc., 617-655-2225 

MN Miaoaapolis 

John 6. Twist Co., 612-854-4600 
MO St. Louis 

John G. Twist Co., 314-432-2830 

NE Liacota 

John G. Twist Co., 402-474-5151 

NV Reao 

Applied Elctrn. Mktg., 702-851-1956 

NJ Partin 

JMR Sales Inc., 201-727-5335 

NY East Sataakal 

JMR Sales Inc., 516-689-8871 

NC Cbarlotta 

Robert W. Chapman Co., 704-525-2421 

NC Grmslioro 

Robert W. Chapman Co., 919-282-0740 

NC Haiaigk 

Robert W. Chapman Co., 919-782-2624 

OH ColuinbBS 

McFadden Sales, Inc., 614-459-1280 

TX Dallas 

United Comps. Inc., 214-324-1448 

VA Mldlotbiaa 

Robert W. Chapman Co., 804-794-3748 

Wl Brookflald 

John G. Twist Co., 414-782-2670 


Distributors 


CA Sid bhge 

Earle Associates, 619-278-5441 
MO Bslllniere 

Component Sales, 301-484-3647 
Ml Brighton 

A.P. Associates, 313-229-6650 
NJ BaHnuin' 

TAI, 609-933-2600 
NY Mchaitar 

Lake Bluff Sales Division, 716-385-9303, 04 

PA Graensbarg 

Pro-Mark, 412-832-3088 

WA Bsllsvaa 

Whisler Sales Co., 206-643-1463 


Fujitsu Microelectronics 


FajlUa Mieraalactrenici. Inc. 

2985 Kifar Road 

Saata Clan. California 95051 

408-727-1700 

TWX; 910-338-0190 

SpacHIc prodact Infamatlon: 

Ed Alemany 
Appilealloa aaglttatrlag: 

Bill Johnston 
Lltaratare: 

Tim Henard 
Price aid daUvary: 

Respective sales office 
Fallow-ap an ardor; 

Respective sales office 
All olbar tofermliaa; 

Ed Alemany (LD) 408-727-1700 


Sal8s Offico & Ropresofllalivss 


AZ Scoltidala 

Thom Luke Sales, W)2-94 1-1901 
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Fujitsu Microelectronics (Cont) 


CA Ciffipbtll 

Fujitsu Microelectronics, 408-866-5600 

CA Sn DIege 

Harvey King Inc., 619-566-5252 
CA Siila CItri 

NorCom Inc., 408-727-7707 
CO Westaiiulw 

Straube Assocs., 303-426-0890 
CT Nortk Hivh 

Comp. Rep. Assoc., 203-239-9762 
FL Ctoirwitir 

Dyne-A-Mark Corp., 813-441-4702 
FL Fort LauAordilfl 

Dyne-A-Mark Corp., 305-771-6501 
FL Maltlaii 

Dyne-A-Mark Corp., 305-831-2097 

6A Stoaa Moialaia 

Dixie Tech. Mktg., 404-962-2530 

10 Balsa 

Cascade Components, 208-343-9886 

10 Boise 

Straube Assocs., 208-343-9850 

IL Arllogtofl 

ZMS Electronic Sales, 312-394-4422 
IL Rolliag Moadawt 

Fujitsu Microelectronics, 312-934-6400 
IN lailaupells 

Gaertner Assoc., 317-842-0373 
lA Cedar Rapids 

Electomec Sales, Inc., 319-362-6413 
KS Overlaad Park 

P M R Corp., 913-381-0004 
KS WIeklla 

P M R Corp., 316-684-4141 
HO BaltlHors 

Comp. Sales, Inc., 301-484-3647 
HA Noortoa Cootre 

Fujitsu Microelectronics, 617-964-7080 
HA Westwood 

Comp. Rep. Assocs., 617-329-3454 

HI Brigkteo 

AP Assoc., 313-229-6550 

HN Birasvlllo 

Electromec Sales Inc., 612-894-8200 

HN Eagso 

Fujitsu Microelectronics, 612-454-0323 

MO Marylaid Hoigkts 

P M R Corp., 314-569-1220 

NM Albigaorgus 

Straube Assocs., 505-292-0428 

NY Haoppaigo 

Technical Applications Mktg., 516-348-0800 

NY MaidH 

Tech-Mark/Upstate Assoc., 716-624-3840 
OH Claciiiall 

Makin & Associates, 513-872-2424 

OH Coloakas 

Makin & Associates, 614-459-2433 

OH Kail 

Makin & Associates, 513-872-2424 

OR Hillsboro 

Olson Ferree & Assocs., 503-640-9660 

PA Erdaahola 

Omni Sales, 215-233-4600 

TX Aostla 

Fujitsu Microelectronics, 512-343-0320 

TX Hoostoi 

Fujitsu Microelectronics, 713-784-7111 
UT Salt Lake City 

Straube Assocs., 801-263-2640 

WA Bollaviis 

Olsen, Ferree 8 A.ssocs , 206-883-7792 

Wl Brookflold 

ZMS Electronic Sales, 414-782-2222 

Can Bnmaby, B.C. 

Woodbery Electronics Sales Ltd,, 604-430- 
3302 

Can Isllagloa, Ontario 

Pipe-Thompson Ltd., 416-236-2355 


PR Mayagoaz. Piarta Rico 

Comp Rep Assoc., 809-832-9529 


Distributors 


AZ Pkeaoix 

Cetec Elctrns., 602-272-7951 

AZ Taaipa 

Marshall Inds., 602-968-6181 

AZ Tacaoo 

Marshall Industries, 602-790-5687 

CA Caaoga Park 

Marshall Inds., 213-999-5001 

CA Cnpartlao 

Western Microtechnology, 408-725-1660 
CA El Moata 

Marshall Inds., 213-442-7204 

CA Irviao 

Marshall Inds., 714-556-6400 

CA Saa Diago 

Cetec Elctrns., 619-278-5020 

CA San DIaga 

Marshall Inds., 619-578-9600 

CA Saa Jaso 

Cetec Elctrns., 408-263-7373 

CA Saata Aaa 

Fujitsu Microelectronics, 714-547-9525 

CA Saata Ana 

Pacesetter Elctrns., 714-557-7131 
CA Soathgata 

Cetec Elctrns., 213-773-6521 
CA Sanayvalo 

Marshall Inds,, 408-732-1100 
CA Saaayvalo 

Time Elctrns. West, 408-734-9888 
CA Tastla 

Image Electronics, 714-730-0303 

CO Oaavor 

Integrated tiectronics Corp., 363-292-6121 
CO Oanvar 

Marshall Inds., 303-427-1818 
CT Oraago 

Milgray Connecticut, 203-795-0711 
CT WaHlagfard 

Marshall Inds., 203-265-3822 
FL Fort Laadardala 

Time Elctrns.-FI., 305-974-4800 
FL Ortaada 

Marshall Inds., 305-841-1878 
FL Wiator Park 

Milgray Florida, 305-647-5747 
BA Attaata 

Milgray Atlanta, 404-393-9666 
BA Narcroaa 

Marshall Inds., 404-923-5750 
IL Baaaaavlllo 

Marshall Inds., 312-595-6622 
IL Cbieago 

NEP Electronics, 312-625-8400 
IL HoffnHa Eatalat 

Intercomp Inc., 312-843-2040 
IL Nortkkrook 

Classic Comp. Supply, 312-272-9650 
lA Cadar Rapids 

DEECO, 319-365-7551 
KS Ovarlaad Park 

Milgray Kansas, 913-236-8800 
HD Baltborsbarg 

Marshall Inds., 301-840-9450 
HD Rockvlllo 

Milgray Washington, 301-468-6400 

HA Barllngtoa 

Marshall Inds., 617-272-8200 

HA Barllagtoa 

Milgray Elctrns.-New England. 617-272-6800 

HA Wostboro 

Future Elctrns. Corp., 617-366-2400 

HA Wabnra 

Time Elctrns.-New England, 617-935-8080 

HI Bread Rapids 

Caulder Assoc., 616-949-2900 


Llvoala 

Marshall Industries. 313-525-5850 

LIvoflia 

Reptron Electronics, 313-525-2700 

Plywooth 

Marshall Inds., 612-559-2211 

St. Loals 

Time Elctrns., 314-391-6444 

Hodsaa 

C & H Electronics, 603-882-1133 
Fairflold 

Marshall Inds., 201-882-0320 

Harltoa 

Milgray DelValley, 609-983-5010 

Ht. Lairel 

Marshall Inds., 609-234-9100 

Eadwall 

Marshall Inds., 607-754-1570 

Fraapwl 

Milgray Elctrns., 516-546-5600 

Haippavga 

Current Comps., 516-273-2600 

Hauppaaga 

Fujitsu Microelectronics, 516-273-6660 

Hauppaaga 

Marshall Inds., 516-273-2424 

Haappaaga 

Mast Distrs., 516-273-4422 

Racbastar 

Marshall Inds., 716-235-7620 

Roaia 

Rome Electronics, 315-337-5400 

Calaabaa 

Reptron Electronics, 614 

Daytoa 

Marshall Inds., 513-2^-8088 
Talsa 

Radio, Inc., 918-587-9123 

Lake Osatajp 

Moore Electronics, 503-684-3100 

BraaaMH 

Time Elctrns. Mid-Atlantic, 215-359-1200 

Additaa 

Active Comp. Tech., 214-980-1888 

Aastia 

Active Component Technology, 512-452-5254 

Dallas 

Marshall Inds., 214-233-5200 

Haaataa 

Marshall Inds., 713-789-6600 

RIcInrdsos 

Fujitsu Microelectronics, 214-669-1616 

BellsvBi 

Integrated Electronic Corp., 206-455-2121 

Takwila 

Marshall Inds., 206-575-3120 

Hllwaaksa 

Marsh Elctrns., 414-475-6000 

Naw Barila 

Classic Comps., 414-786-5300 

Palata Claire, Qaabac 

Future Elctrns. Corp., 514-694-7710 

Surberaagk. Oatarta 

Carsten Electronics Ltd., 416-751-2371 


General instrument 


General Instrument Corporation 
Microelectronics Division 
600 W. John Street 
Hicksville, New York 11802 
516-733-3107 
TWX: 510-221-1866 


Sates OfflcB & RBprBSBfltativBs 


latl Eaglaad, Laadaa 

General Instrument Microelectronics Ltd., 
TEL; 01-439-1895 
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General Instrument (Cont) 

toll 

Eaglaad. Leadoa 

General Instrument Microelectronics Ltd., 

TEL; 01-439-1891 

toll 

Fraaei. Paris 

Southern European Sales Off., TEL: 365 72 50 


Garauay. Maachaa 

General Instrument Deutschland GmbH, TEL: 
(089) 27 24 049 . 

toll 

Hoag KHg 

General Instrument Hong Kong Ltd., TEL; (5) 
434360 


Japaa, Tokyo 

General Instrument Inti. Corp., TEL: (03) 437- 
0281 

toll 

Talwas, Tiipal 

General Instrument Microelectronics Taiwan, 


TEL; 886-2-914-6234 

^5 



Call Diplomat 
For 

GENERAL 

INSTRUMENT 


■ San Francisco, CA (408) 734-1 900 
Los Angeles, CA (21 3) 700-8700 
Orange County. CA (714) 549-8401 
San Diego, CA (61 9) 292-5693 

■ Salt Lake City. UT (801 ) 48641 34 

■ Denver, CO (303) 740-8300 

■ Chicago, IL (31 2) 595-1 000 

■ Boston, MA (61 7) 935-661 1 

■ Danbury, CT (203) 797-9674 

■ Melville, NY (51 6) 454-6400 
Syracuse. NY (31 5) 652-5000 

■ Totowa, N J (201 ) 785-1 830 

■ Columbia, MD (301 ) 995-1 226 

■ Atlanta, GA (404)44641 33 

■ Clearwater. FL (81 3) 443451 4 

□IPLOMlITg^ES^Si. 


Distiibitors 


ton Amtnlti. VMtrlt. SuirtofkM 

Daneva Control Pty. Ltd., TEL: (03) 598-5622 

toll Awirto. WIM 

Elbatex GmbH, TEL: 0222/88 56 11 
toll I to il w , Imiltos 

Vekano, TEL: 7620505 
ton Dtnark. Htrto* 

A/S Nordisk-Elektronik. TEL: 84.20.00 
ton Eifliwl. LMiM 

Bee Arosales (Exporters), TEL; 01-636-6614/ 
01-636 8211 
toU Ftoliai. Espee 

Jorma Sarkkinen Ky., TEL: 046.10.88 
toll Fmct. l enl epee 

Gedis, TEL: 604.81.70 



toll Fraici, Mefllreefli 

P.E.P., TEL: 735.33.20 

lilt Gtmiy. Berlli 

Roederstein-Baulemente Vertriebs GmbH, TEL: 
0 30/7 91 40 29 

toll Ginniny. Htllbrsae 

Elbatex GmbH. TEL; 0 71 31/8 90 01 

toll Geruay. Maachaa 

Electronic 2000 Vertriebs-GmbH, TEL: 0 89/ 
43 40 61 

latt Garauay. WlasbiiH 

Elcowa, TEL: 06121 65005 

toll Hollaai. GeiiiraMtssa 

Curijn Hasselaar, TEL; 03455-3150 

toll IsraN. Tal-Aviv 

Alexander Schneider Ltd., TEL; 3 320.89-3 
346.07 

toll Half. Mllaa 

Adrep Sri, TEL: (02) 408.41.01 

toll Half. Mllaa 

Claitron, TEL: 3088506 C 3088083 

ton Half. Mllaa 

Intesi, TEL: 51741 

toll llaly. Mllaa 

Inti. Commerce Co.. TEL: 4045747 c 405197 

iaii iiaiy. B ai aw 

Hellis Di B. Prati, TEL: 059-804104 e 802562 

Ian Italy. Goats 

3 C.E., TEL: 5420625 

toll Italy, Tiiasta 

Rapido SARL 

toll Kona. SksI 

Dae Ho Corp., TEL: 777-3848. 2487 

latt Nsw Zsatoai, Aaeklaad 

David Reid Professional Prods. Ltd., TEL: 
499-197 

ton Narway. Otto 

J.M. Feiring A/S, TEL: (02) 19.62.00 

toll Partagal. Lisboa 

Decada, TEL: 574984 

toll Saath Africa. Traasvaal 

Pace Elctrn. Comps. (Pty.) Ltd., TEL; 616- 
361211 

toll Spala. MairM 

Sagitron S.A., TEL: 4-02.60.85 

latt Swadaa. Taby 

Bexab Elektronic AB, TEL; 468 768 0560 

toll Switzarlaad. lifaniaita 

Elbatex AG. TEL: 056/26 56 41 

ton Switzarlaai. Zaricb 

Ellyptic AG, TEL: 01 493 10 00 

toll Itaitad KtogtaL Kaigbtoy 

Semicomps Ltd., TEL: 0535 65191 

ton OBItad Ktogdata. ONbaai 

Vako Elctrns. Ltd., TEL: 061-652 6316 

toll Uailsd KtogdsB. Stonb 

Crellon Elctrns. Ltd., TEL: 06286 4434 

ton Uattsd Ktogdsai. Slaveaags 

Campbell Collins Ltd., TEL: 0438 69466 

latt Uallad Rtogdaai. Waal Draytsa 

Semiconductor Specialists Ltd., TEL: West 
Drayton 45522 


General Micro Systems 

General Micro Systems Inc. 

1320 Chatfey Court 
Ontario, California 91762 
714-621-7532 


GTE Microcircuits 


GTE Microcircuits Division 

GTE Communications Products Corporation 

2000 W. 14th St. 

Tempe, Arizona 85281 
602-968-4431 
TWX: 910-951-1383 


Sales Office & Representatives 

latt Watt Garmaay. Maaich 

GTE Microcircuits Div., GTE Sylvania Licht 
GmbH, TEL: 089/1 78 20 31 



For 


OB 


Microcircuits 


San Francisco, CA (408) 734-1 900 
Los Angeles, CA (21 3) 700-8700 
Orange County, CA (714) 549-8401 
San Diego, CA(&1 9) 292-5693 
Salt Lake City, UT (801 ) 486-41 34 
Denver, CO (303) 74D-8300 
Chicago, IL (31 2) 595-1000. 
Boston, MA (61 7) 935-661 1 
Danbury, CT (203) 79T-9674 
Melville, NY (51 6) 454-6400 
Syracuse, NY (31 5) 652-5000 
Totowa, NJ (201 ) 785-1 830 
Columbia, MD (301) 995-1 226 
Atlanta, GA (404) 449-41 33^ 
Clearwater, FL (81 3) 443-451 4 


□iPLDMfIT 


CORPORfmON 


Harris Semiconductor 

Harrit Saslcaadactar 

Aailag i Digital Blpetor/Dfgltol CMOS Pradaets Dlvlsleas/ 
DaparlMat ICM 

P. 0. Bax BBS 
Mattaarea. FtorWa 32901 
305-724-7000 
TWX; 510-959-6259 
SpKlttc pradaci lalaranllM: 

Field Sales Office 
Appllcalloa taglseerlag: 

Field Sales Office 
Lltantwa: 

Field Sales Office 
Price aad daiivary: 

Field Sales Office 
Place aa ordar: 

Field Sales Office 
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1C MASTER 


Harris Semiconductor (Cont) 


Follow-up aa order; 

Customer Service 

(305) 724-7410 

All olbar iaiariaation; 

Marketing Communications 

(305) 724-7407 

Sales Office & Representatives 


AL HiiiUvillt 

Elctrn. Mktg, Assocs., 205-837-7363 

A2 PhOMlx 

Compass Mktg. & Sales, Inc., 602-266-5400 

A2 ScotUilli 

Harris Semiconductor, 602-870-0080 

CA CuU Mwa 

Harris Semiconductor, 714-540-2176 
CA'i MaiHtaia Viwt 

Brooks Tech. Grp., 415-960-3880 
CA Meuiala Vlaar 

Harris Semiconductor, 415-964-6443 
CA Saa Dlaga 

Hadden Assocs., 619-565-9444 
CA WaadlM HIHs 

Harris Semiconductor, 213-992-0686 
CO Daavsr 

Comp. Sales, Inc., 303-759-1666 
CT liliBaflald 

Phoenix Sales Co., 203-438-9644 
FL Claarwaiar 

Delmac Sales, 813-447-5192 
FL Ft. Laadariato 

Harris Semiconductor, 305-739-0016 
FL Ortaada 

Delmac Sales, 305-898-4688 
FL Taanurac 

Delmac Sales, 305-726-1330 
6A Atlaatt 

Harris Semiconductor, 404-256-4000 
IL Elk Graaa VIHaga 

Oasis Sales, Inc., 312-640-1850 

IL Rosaiioat 

Harris Semiconductor, 312-692-4960 

IN Canaal 

Harris Semiconductor, 317-844-8011 

IN Carmi 

Shamrock Electronic Sales, 317-848-5265 
lA Cadar Rapida 

Cahill Assocs., Inc., 319-377-8219 
KS Ovarlaad Park 

Advanced Technical Sales, 913-642-6675 
MA BarHaglas 

Harris Semiconductor, 617-273-5942 

MA Barliaglaa 

Milt Bern Assocs., Inc., 617-273-1313 

Ml Navi 

Action Comp. Sales, 313-349-3940 

MN Miaaaapalla 

Harris Semiconductor, 612-854-3558 

MN St. Pial 

Cahill, Schmitz & Cahill, Inc., 612-646-7217 

MO St. Laals 

Advanced Technical Sales, 314-227-4448 

NM Albagaargaa 

Compass Mktg. & Sales Inc., 505-292-7377 
NY BlaikaartH 

Precision Sales, 607-646-8833 
NY Graal Nack 

Trionic Assoc. Inc., 516-466-2300 
NY Livarpaal 

Precision Sales, 315-451-3480 
NY Malvllla 

Harris Semiconductor, 516-249-4500 
NY PItItford 

Precision Sales, 716-381-2820 
NY Phnaaal Vallay 

Precision Sales, 914-635-3233 
NC RalalBk 

Elctrn. Mktg. Assocs., 919-847-8800 


Chigria Falls 

Midwest Mktg. Assocs., 216-247-6655 

Daytea 

Midwest Mktg. Assocs., 513-433-2511 

Braoaiall 

L. D. Lowery, Inc., 215-356-5300 

Wayaa 

Harris Semiconductor, 215-687-6680 

Dallas 

Harris Semiconductor, 214-248-3237 

Dallas 

Nova Mktg., 214-750-6082 

Haastoa 

Nova Mktg,, 713-988-6082 

Salt Laka Clly 

Comp. Sales, Inc., 801-466-8623 

Cbarlettasvltla 

L. D. Lowery, Inc., 804-973-6672 

Fadaral Way 

Harris Semiconductor, 206-838-4878 

Vaacouvar 

Harris Semiconductor, 206-696-0043 

Braokflald 

Oasis Sales, Inc., 414-782-6660 

EtaUcoka. Datarla 

RFQ Ltd., 416-626-1445 

Ottawa. Datarla 

RFQ Ltd., 613-820-8445 

Was! Vaaeaavar. Brltlsk Calaaibia 

Blakewood Elect. Systems, Inc., 604-926-8000 

Paarta Rtca. 8 h Jaaa 

Mill-Bern Assoc. Inc., 809-792-1541 


Distributors 


Haatsvllla 

Hall-Mark/Huntsville, 205-827-8700 

Haatsvllla 

HamHton/Avnet, 205-837-7240- 

Haatsvilla 

Schweber Elctrns., 205-882-2200 
Pbaaalx 

Hall-Mark Elctrns., 602-243-6601 

Scaltsdala 

Western Microtechnology Sales, 602-948- 
4240 

Taaigs 

Anthem Electronics, 602-244-0900 

Tawpa 

Hamilton/Avnet, 602-231-5100 

Cbatswartb 

Anthem Electronics, 213-700-1000 

Cbatswartb 

Avnet Electronics, 213-716-4853 

Casta Mass 

Avnet Elctrns., 714-754-6088 

Casta Mau 

Hamilton Electro, 714-641-4107 

Calvar City 

Hamilton/Avnet, 213-558-2193 

Cspartlaa 

Western Microtechnology Sales, 408-725- 
1660 

Irvlaa 

Schweber Elctrns., 714-863-0200 

Las Aagalss 

Enterprex International Corp., 213-267-1145 

Mta. Viaw 

Fegu Incorporated, 415-961-2380 

Sseraaisato 

Hamilton/Avnet, 916-925-2216 

Saa Diaga 

Anthem Electronics, 619-279-5200 

Sab Diaga 

Hall-Mark Elctrns., 619-268-1201 

Saa Diaga 

Hamilton/Avnet, 619-571-7523 

Saa Jasa 

Anthem Electronics, 408-946-8000 

Saata Clara 

Schweber Elctrns., 408-748-4700 


Saaayvala 

Anthem Electronics, 408-773-9990 

SoBayvala 

Hall-Mark Electronics, 408-773-9990 

Suaayvala 

Hamilton/Avnet, 408-743-3355 

Tastia 

Anthem Electronics, 714-730-8000 

Eaglawead 

Anthem Electronics, 303-790-4500 

Eaglawaad 

Hall-Mark/Denver, 303-694-1662 

Eaglawaad 

. Hamilton/Avnet, 303-779-9998 

Daabary 

Hamilton/Avnet, 203-740-1017 

Daabary 

Schweber Elctrns., 203-792-1100 

Millard 

Falcon Electronics, 203-878-5272 

Narwalk 

Pioneer-Harvey Elctrns., 203-853-1515 

AHaaiaata Spriags 

Schweber Elctrns., 305-331-7555 

R. Laadardala 

Hall-Mark, 305-971-9280 

FI. Laadardala > 

Hamilton/Avnet, 30^-971-2900 

UaUyMitt^ 

IIVIIjwMV 

Schweber Elctrns., 305-921-0301 

Drlaada 

Hall-Mark, 305-855-4020 

St. Ntarsbarg 

Hall-Mark, 813-576-8691 

St. Patarsbarg 

Hamilton/Avnet, 813-576-3930 

Narcrass 

Hall-Mark, 404-447-8000 

Narcrau 

Hamilton/Avnet, 404-447-7503 

Narcrau 

Schweber Elctrns.^ 404-449-9170 
BaasaavHls 

Hall-Mark, 312-860-3800 

Baasaavllla 

Hamilton/Avnet, 312-860-7780 

Elk Grave Village 

Schweber Elctrns., 312-364-3750 

Carwel 

Hamilton/Avnet, 317-844-9333 

Laaaxa 

Hall-Mark, 913-888-4747 

Ovarlaad Park 

Hamilton/Avnet, 913-541-7921 

Baltiaiera 

Hall-Mark, 301-796-9300 

Calaabla 

Hamilton/Avnet, 301-995-3500 

Galtbarsbarg 

Schweber Elctrns., 301-840-5900 

Tlwaaiaw 

Zebra Electronics, 301-252-6576 

Badfard 

Schweber Elctrns., 617-275-5100 

Laxlagtaa 

Pioneer-Harvey Elctrns., 617-863-1200 

Wlbalaglaa 

R C Components, 617-273-1860 

Wabara 

Hamilton/Avnet, 617-935-9700 

Grand Bapida 

Hamilton/Avnet, 616-243-8805 

Livaala 

Hamilton/Avnet, 313-522-4700 

Livaala 

Schweber Elctrns., 313-525-8100 

Btoealaglaa 

Hall-Mark, 612-854-3223 
Edaa Priirla 

Schweber Elctrns., 612-941-5280 

Mlaaslaaka 

Hamilton/Avnet, 612-932-0600 
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TX 

Hoaslea 

latl 

Saatb Africa. Daaswart 


Hall-Mark, 713-781-6100 


Allied Elctrn. Comps., TEL: 27-11-8921001 

TX 

Hoaslea 

loll 

Spaia. MairiJ 


Hamilton/Avnet. 713-780-1771 


Unitronics SA, TEL: 34-242-5204 

TX 

Hoasloa 

latl 

Swadaa. Salaa 


Schweber Elctrns., 713-784-3600 


A B Betoma, TEL: 46-8-820280 

n 

Irvlag 

latl 

SwIlzarhiBi, Babaa-Dasttwil 


Hamilton/Avnet, 214-659-4100 


W, Stolz A.G.. TEL: 41-56-840151 

UT 

Salt Lake City 

lall 

Ualtai Klagiaai. Askfard. MIMhuax 


Hamilton/Avnet, 801-972-4300 


Hy-Comp Ltd. (Chips Only), TEL: 44-7-842- 

WA 

Boilavae 


46273 


Hamilton/Avnet, 206-453-5844 

Tail 

Ualtad Kiagdaai, Badfard 

WA 

RaJaHMi 


Radio Resistor Co.. Ltd., TEL; 0234-47211 


Anthem Electronics, 206-881-0850 

latl 

Hailed Ktagdaai. Canty Maath 

Wl 

BrookliaM 


Trim Electronics Ltd,, TEL: 353-46-36263 


Schweber Elctrns., 414-784-9020 

latl 

Ualtad Ktagdau. Oanoeatk 

Wl 

Neai BarUa 


Eltek/Elmo Semi. Ltd., TEL: 4-804304455 


Hamilton/Avnet, 414-784-4510 

latl 

Ualtad Klagdan. Hartlapaal 

Wl 

Oak Craak 


SDP (Chips Only), TEL: 44 429 33721 


Hall-Mark/Mitwaukee, 414-761-3000 

lall 

UaHad Kiagdau, KirkauIrblH. Lsaksb. 

Caa 

Calgary. Albnla 


Phoenix Elctrns. Ltd. (Rep. Only), TEL; 44- 


Hamilton/Avnet, 403-230-3586 


55589-2393 

Caa 

EiaiMtaa, AAarla 

latl 

Ualtad Kiagdau. Sleagb. Barks 


Intek-Alberta Ltd., 403-437-2755 


Harris Semiconductor, TEL; 44-753-34666 

Caa 

Miasisuaga. Oatarla 

laH 

UaHad Kiagdau. SIngb. Barks 


Hamilton/Avnet. 416-677-7432 


Macro Mktg. Ltd., TEL: 44-6286-4422 

Caa 

Naataa. Oalaria 

Hamilton/Avnet, 613-226-1700 

IbH 

Ualtad Kiagdau, Tbaua. Oxaa , 

Thames Comps., TEL: 44-84421-3146 

Caa 

St. Laaraat, Qaabw 

Hamilton/Avnet, 514-331-6443 


■■ 

lall 

Argoatlaa. Baaaas Airas 

Elko S.R.L., TEL: 9-011-54-1-40-8971 

Harris Semiconductor 

laU 

Aaatralia. Crows Nasi 




VSI Elctrns., TEL; 61-439-4655 

Harris SauicaaiBctar 

laU 

Aastrla. WMa 

Castoai latagrataJ CIrcaits Dlvtslao/Oapartanat tCM 


Transistor, TEL: 0222/829401 

P. 0. 

Box 883 

iaU 

Balgisai. Brasaais 

MalboarH, FlorMa 32901 


Betea, S.A., TEL; 32-2-7368050 

30S-7Z4-7000 

laU 

Daaamk. Blasirag 

TWX: S10-9S9-62S9 


Ditz Schweitzer A.S., TEL; 45-2-453044 

SpacIHc praJaet ialwautioa; 

tall 

Flalaai, Halslakl 

Field Sales Office— Custom Integrated Circuits 


YIeiseiektroniikka oy, TEL: 9-011-358-0-90- 

AppllctiiM 


562-1122 

Kenneth V. Worland 305-724-7481 

latl 

Fraan. La Chasasy 

Lltaralara: . 


Matra-Harris Semiconductor, TEL: 33-3- 

Field ^les Office— Custom Integrated Circuits 


9548000 

Prlaa aaJ AaUvary: 

laH 

Fraaea. Naalas 

Field Sales Office— Custom Integrated Circuits 


Matra-Harris Semiconductor, TEL: 33-40- 

Placs sa arJar: 


490820 

Field Sales Office— Custom integrated Circuits 

latl 

Garauay, Caaibarg Wargas 

FaUaw-ap sa arJar: 


Jermyn GmbH, TEL: 9-011-49-06434-231 

Custom Integrated Circuits Division 305-729-5055 

latl 

Garauay. Echiag Bal Maacbaa 

All alhar lafarauHoa: 


Kontron Elektronik GmbH. TEL: 49-89-319011 

Marketing Communications 305-729-5585 

latl 

Garauay. Fraakfart 

Spoerie Elctrn. KG, TEL: 06103/3040 






latt 

Garauay, Laagaakagaa 

Harris-MHS GmbH, TEL: 49-511-737037 


Sales OfficB & RepreseHtativas 




latl 

Garauay. Maaicb 

CA 

Casta Mesa 


Harris Semiconductor, TEL: 49-89-319-1035 


Harris Semiconductor Custom Integrated 

laU 

Gwuuy. Palzbraaa 


Circuits, 714-957-6557 


Sasco GmbH, TEL: 49-89-46-111 

DC 

WaaMagln 

laU 

Garauay. Qalckbara 


Harris Semiconductor Cusbim Integrated 


Allred Neye-Enatechnik GmbH, TEL: 49-4106- 


Circuits, 202-342-3931 


6121 

DC 

WasMagtn D.C. 

latl 

laila. Baiabay 


Harris CICD, 202-342-3900 


Zenith Electronics, TEL: 244364/224887 

FI 

Orlaada 

latl 

Israai. Rauat-fiaa 


Karris CICD, 3C5-851-943C 


MRBO Inds. Ltd., TEL: 3-721-918 

KS 

Ovsrissd Park 

iaU 

Italy. CtoisaHo Balsaau 


AME Sales. 913-262-3971 


Lasi Elettronica, TEL; 39-2-9273578 

MA 

BarNagtn 

latl 

Italy, Cialaalla Baluau (Mllsaa) 


Harris CiCD, 617-273-1020 


Harris Semiconductor. TEL: 39-2-6187249 

MA 

Barllagin 

latl 

Italy, MHms 


Harris Semiconductor Custom Integrated 


Emesa SpA, TEL: 02-8690616 


Circuits, 617-273-1020 

laH 

Japaa. Takiu 

MN 

Bleaariagtn 


Harris Semiconductor Inc., TEL: 81-3-485- 


Harris Semiconductor Custom Integrated 


1031 


Circuits, 612-854-3224 

IbH 

Nalharlaais. BaMaavaJarp 

MN 

WliiTiptHT 


Techmation Elctrns. B.V., TEL: 31-04189-222 


Harris CICD. 612-854-3224 

laH 

Norway, Oslo 

NY 

Gardn City 


National Elektro, TEL: 472-64-49-70 


Harris CICD. 516-747-6776 


Harris Semiconductor (Cont) 


MO 

MO 

NJ 

NJ 

NJ 

NJ 

NJ 

NJ 

NJ 

NJ 

NM 

NY 

NY 

ItW 

•Ml 

NY 

NY 

NY 

NY 

NY 

NY 

NY 

NC 

NC 

NC 

OH 

OH 

OH 

OH 

OH 

OK 

OR 

PA 

PA 

TX 

TX 

TX 

TX 

TX 

TX 


Eirtk City 

Hamilton/ Avnet, 314-344-1200 

Marylaal Hatobta 

Hall-Mark. 314-291-5350 

Cbarry Hill 

Hall-Mark, 609-424-7300 

Cbarry Hill 

Hamilton/ Avnet, 609-424-0110 

FalrfiaM 

Hall-Mark, 201-575-4414 
FalriiaM 

Hamilton/Avnet, 201-575-3390 
FairflaM 

Sctiweber Elctrns., 201-227-7880 

Mapla Sbala 

Zebra Electronics, 800-222-0349 

Pliebrosb 

Pioneer-Harvey Elctrns., 201-575-3510 

Peaytai Ptalas 

Zebra Electronics, 201-839-9040 

Albai|8an|as 

Hamilton/Avnet, 505-765-1500 


Zebra Electronics. 516-563-2160 

East Syraeaaa 

Hamilton/Avnet, 315-437-2641 
FairfSrt 

Pioneer-Harvey Elctrns., 716-381-7070 

Hsayyaais 

Pioneer-Harvey Military Sales, 516-231-9200 

Maivilla 

HamlRon/Avnet, 516-454-6000 


Hamifton/Avnet, 716-475-9130 

Raebaatr 

Schweber Elctrns., 716-424-2222 

Vntal 

Pioneer-Harvey Elctrns., 607-748-8211 

Wnlbary 

Schweber Elctrns., 516-334-6834 

Waalkary 

Pioneer-Harvey Elctrns., 516-921-8700 

RaMgb 

Hall-Mark, 919-832-4465 

Ralaiib 

Hamilton/Avnet, 919-878-0819 

RaMfb 

Schweber Electronics, 919-876-0000 

BaaelmaaA 

Schweber Elctrns., 216-464-2970 

' ObYilaBj 

Hamilton/Avnet, 216-831-3500 

Oaytaa 

Hamilton/Avnet, 513-433-0610 

HIghlaai Hai|hla 

Hall-Mark, 216-473-2907 

Wnlaryllla 

Hall-Mark. 614-891-4555 

Talaa 

Hall-Mark. 918-665-3200 

Lake Oaweia 

Hamilton/Avnet. 503-634-8831 

Hertbaa 

Schweber Elctrns., 215-441-0600 

Plltabirik 

Schweber Elctrns., 412-782-1600 

Aaatla 

Hall-Mark. 512-258-8848 

Aaatla 

Hamiltmi/Avnet, 512-837-8911 

Aaatla 

Schweber Elctrns., 512-458-8253 

DaHsa 

Hall-Mark, 214-343-5000 

Daflaa 

Hall-Mark/Corporate, 214-341-1147 

DaHaa 

Schweber Elctrns., 214-661-5010 
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1C MASTER 


Harris Semiconductor (Cont) 


NY CirdM Cllf 

Harris Semiconductor Custom Integrated 
Circuits, 516-747-6776 

OK Tilu 

Bonser Philhower Sales, 918-496-3236 

TX Aulii 

Bonser Philhower Sales, 512-458-3569 

TX HnsiM 

Bonser Philhower Sales, 713-495-3115 

TX RIetarKua 

Bonser Philhower Sales, 214-23^4-8438 
Ch MUtisuagi, Oitario 

Langman Sales Inc., 416-677-8100 
lill Uaitai Klaidaa Slaagk 

Harris Semiconductor, TEL; 011-447-5334666 
iatl Uaitad Klagdaai. Slamk 

Harris Systems Ltd., Semiconductor Custom 
Integrated Circuits, TEL: 34666 


Heurikon 


Heurikon Corporation 
3001 Latham Drive 
Madison, Wisconsin 53713 
608-271-8700 


Hewlett-Packard 


Hewlett-Packard 
Data Systems Division 
11000 Wolfe Road 
Cupertino, California 95014 
408-257-7000 
TWX: 910-338-0221 


Hilevel Technology 


Hilevel Technology, Inc, 
18902 Bardeen Way 
Irvine, California 92715 
619-752-5215 


Hitachi 


Hltiakl Rmriea. Lli. 

1800 Barlai Oriva 
Saa Jata. Callfarali 9 S 131 
408 - 292-6404 
TELEX: 17-1581 
TWX: 910 - 338-2103 


Saks Office & RsorosMtafiyis 


RL HiaUvINa 

Technology Mktg. Assocs., Inc., 205-883- 
7893 

hi Taai|M 

System Sales of Arizona Inc., 602-829-9338 

CA Irvlaa 

Hitachi District Office, 714-261-9034 

CA Sib Olage 

Bestronics, 619-452-5500 

GA Saa Jaia 

Quadrep, Inc.. 408-946-4000 

CA Saa Jaia 

Western Regional Office, 408-277-0712 

CA Waodlaad Hills 

Hitachi Southwest Regional Sales Office, 213- 
704-6500 

CO Daavar 

Parker-Webster Co., 303-841-4888 


Yilasvilla 

Technology Sales, Inc., 203-269-8853 

FI. Liadardila 

Hitachi District Office, 305-491-6154 

Malkainia 

Technology Marketing Assoc., Inc,, 305-676- 
3776 

Orlaada 

Technology Mktg. Assocs., Inc., 305-857- 
3760 

Poapiia Baick 

Technology Mktg. Assocs., Inc., 305-942- 
0774 

Alliati 

Hitachi District Office, 404 

Atlaata 

Technology Mktg. Assocs., Inc., 404-257- 
0374 

Itasca 

Hitachi North Central Regional Sales Office, 
312-773-4864 . 

Ralllai Maadaws 

Sumer Inc., 312-991-8500 . 

iadiiaapalls 

Elctrn. Sales & Engrg., Inc., 317-849-4260 

Kakaaa 

M. Gottlieb Assoc., Inc., 317-455-0444 

Cadar Rapids 

R.F. Welch Co., 319-377-1575 

Celaabls 

Robert Elctrn, Sales, 301-995-1900 

Barliaitsa 

Eastern Regional Office, 617-229-2150 

WaHkaai 

Technology Sales, Inc., 617-647-5700 

Oaarbara 

Hitachi District Office, 313-271-4410 

Plyawalk 

Jay Marketing, 313-459-1200 

Blesaiaitoa 

Hitachi District Office, 612-831-0408 
HiiBitpullit 

Comsirand, inc., 612-7B8-9234 

Craaferd 

Hitachi District Office 201-272-1100 

Fayattavllla 

Foster & Wagner Inc., 315-637-5427 

Hieksvilla 

Lorac Sales, Inc., 516-681-8746 

Paagkkaapsla 

Hitachi District Office, 914-485-3400 

Wakstar 

Foster & Wagner Inc., 716-265-2072 

Ckarlatla 

Robert Electronic Sales, 704-563-1223 

Akraa 

B.J. Davis Sales Corp., 216-645-0517 

Daytaa 

B.J. Davis Sales Corp., 513-433-7516 

Tain 

West & Assocs., 918-492-0390 

Partlaad 

Crown Elctrns., 503-620 8320 

Oralaad 

CMS Mktg., Inc., 215-885-5106 

Aastli 

West & Assocs., 512-454-3681 

Dallaa 

Hitachi Southern Region Sales Office, 214- 
991-4510 

Dallas 

West & Assocs., 214-248-7060 

Hoastoa 

Hitachi District Office, 713-974-0534 

Haaalaa 

South Central Regional Office, 713-974-0534 

Haastaa 

West & Assocs . 713-777-4108 

Sail Lake City 

Parker-Webster Co., 801-266-9939 

Rlcknaid 

Robert Electronic Sales, 804-276-3979 


Ballavaa 

Crown Electronics, 206-643-8100 

Braakflald 

Sumer Inc., 414-784-6641 

Klrklaad, Quabac 

Longman Sales Inc., 514-694-3911 

Mississauga. Oiiarlo 

Longman Sales Inc., 416-677-8100 

Oltawa, Oalarla 

Longman Sales Inc., 613-593-8805 
Saa Girua. Paarts Rico 

Technology Sales Inc., 809-892-4745 


: 
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Call Diplomat 
For 

0 HITACHI 


San Francisco, CA (408) 734-1 900 
Los Angeles, CA (21 3) 7008700 
Orange County, CA (7 1 4) 5498401 
San Diego. CA (619) 292-5693 
Salt Lake City, UT (801 ) 486-41 34 
Denver, CO (303) 7408300 
Chicago, IL (31 2) 595-1 000 
Boston. MA (61 7) 9358611 
Danbury. CT (203) 797-9674 
Melville, NY (516) 4548400 
Syracuse, NY (31 5) 652-5000 
Totowa, NJ (201)785-1830 
Columbia, MD (301 ) 995-1 226 
Atlanta, GA (404) 449-4133 
Clearwater, FL (81 3) 443451 4 


Distfihutofs 

Haalsvllla 

RM Elctrns., 205-852-1550 

Pkaaalx 

Sterling Electronics, 602-258-4531 

Scaitsdala 

Western Micro Technology, 602-9484240 

Tampa 

Marshall Inds., 602-968-6181 

Aaabaiai 

Time Electronics, 714-937-0911 

Caaaga Park 

Marshall Inds., 213-999-5001 

Ckalswarth 

Diplomat Elctrns, 213-700-8700 

Ckatswartk 

Diplomat-Westates Electronics, 213-341-4411 

Ckatswartk 

lEC/Jaco, 213-998-2200 

Casta Mass 

Diplomat Elctrns, 714-549-8401 

Capartiao 

Western Micro Technology. 408-725-1660 
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Hybrid Systems (Cent) 


SpKlflc proiact laforiutloa: 

Henry Diamond. National Sales Manager ext. 60 

Art ^rg, East Coast Regional Sales Manager ext. 13 


Jack Worthen, Northeast Regional Sales Manager .... ext. 
17 

Charles J. Bevivino, West Coast Regional Sales Manager 


ext. 18 

Lltaratira; 

Cheryl Kane ext. 11 

Price Mi dtllvary: 

Patricia G. Bradley ext. 12 

All athar lifenMtlaa; 

Janet J. Ray ext 14 

Product Marketing; 

Director of Marketing, Barry Friedman ext. 54 


SalM OfftCT & Hepriswitottves 

AL Haitsvllle 

Electronic Sales, Inc., 205-533-1735 

AZ ' PhaMlx 

Relcom, 602-893-1209 
CA Las Allas 

Cain White & Co., 415-948-6533 
CA Saa Msreas 

Relcom, 714-741-9600 
CA Tksurni Oaks 

Relcom. 805-529-4363 
CA Walaat 

Relcom, 714-598-9077 
CA WMilMi Hills 

Relcom, 213-340-9143 
CO BmMst 

Star Sales. 303-440-4193 
CT EsHali 

MECO. Inc., 1-800-225-3409 
FL Orlsais 

Delmac Sales, Inc , 305-898-4688 

FL Sastk Claaraiatar 

Delmac Sales, Inc., 813-447-5192 

FL TsMfsc 

Delmac Sales, Inc., 305-726-1330 

6A Narerass 

Electronic Sales, Inc., 404-448-6554 
IL ArHigtM Halglits 

MJ Petersen & Assoc., Ltd., 312-577-8200 

KS Olstha 

Rush & West Assoc., 913-764-2700 

MD Battlaiers 

Burgin Kreh Assocs., Inc., 301-265-8500 

MA Raailaf 

MECO. Inc., 617-944-6660 

Ml Wyaalag 

Berberich Assoc., Inc., 616-538-8879 

MN Mliasspalls 

Northstar Comps., Inc., 612-553-1888 

MO Ballwla 

Rush & West Assoc., 314-394-7271 

NY Caannek 

ERA, Inc., 516-543-0510 

NY Syransa 

T-Squared Elctrns., 315-463-8592 

NY VIetar 

T-Squared Elctrns., 716-924-9101 

NC Nalalgb 

Burgin Kreh Assoc., Inc., 919-781-1100 

OH OaytM 

Berberich Assocs., Inc., 513-433-0342 
PA Plttsbargh 

Ron Mosef Assoc . 412-931-0266 

TX Aastla 

DM Sales Co., Inc., 512-452-1838 

TX Dallas 

DM Sales Co.. Inc., 214-241-3876 

TX Haastea 

DM Sales Co., Inc., 713-789-4426 

VA Lyackkarg 

Burgin Kreh Assoc., Inc., 804-239-2626 


Wl Waawalasa 

Larson Assocs., Inc., 414-258-0529 
Caa Caacari, Oatarla 

Kaytronics, 416-669-2262 
Caa Kaaala, Oalarla 

Kaytronics, 613-592-6606 
Caa Sarray. Brillsk Calaaikla 

Kaytronics, 604-581-7611 
Caa Villa SI. Plarra, Oaakae 

Kaytronics, 514-367-0101 
latl Aastralla. Razalla NSW 

AMPEC Engrg. Co., TEL: 6128181166 
latl Austria. WIm 

Transistor Vetriebsgeseleschaft mbH, TEL; 
829451 

latl ONaiark. CapaakigH 

Scansupply, TEL: 835090 
latl Eaglaai. Caaikarlay. Sarray 

Hybrid Co. Comp. U.K. Ltd. Camberley, TEL; 
0276/28128 

latl Flalaai. Halaiakl 

Carlo Casagrande Oy. TEL; 640711 
tail Fraaca. flaagis 

Hybrid Sys. S.A.R.L, TEL: 33-1687-8336 
latl Ganaaay. DanMtait 

Hybrid Sys. GmbH, TEL: 06151-291595 
latl Israal. Tat-Aviv 

Vectronics Ltd., TEL; 23 44 24/ 22 84 72 
latl Italy, Mllaas 

Tekelec/Airtronic, TEL: 73 80 641 
latl Japaa. Takya 

Tokyo Elec. Ltd. Panetron Oiv. 
latl Natkarlaaia, Maalfsart 

Koning en Hartman, TEL: 210101 
latl Norway. Oala 

Elektronix A/S 
latl SwaiM. Braanaa 

Ferner Elctrns. AB 
latl SwItzarlMi. Zurich 

Industrade AG, TEL: 4131 363 2230 


Hy Comp 

Hy Comp Inc. 

75 Union Avenue, Box 377 
Sudbury, Massachusetts 01776 
617-443-4631 

Applieatloa Mglaaarlag: 

John J. Madden 

Fallow-ap aa eriar; 

Customer Services; 

Nancy Oelschlegel 

All athar lafanaatlaa; 

James Chacharone, V.P./Marketing Manager 


ILC Data Device 

ILC Data Device Corp. 

105 Wilbur Place 
Bohemia, New York 11716 
516-567-5600 
TWX; 510-228-7324 


Salas Oftica & HaprassataUvre 

latl Australia. Broakvala 

Allied Capacitors Pty. Ltd., TEL; 77-9-011-61- 
2-938-2135 

latl Eaglaai. BarkaMra 

DDC United Kingdom, Ltd., TEL: 44-488- 
82141 

lull Eaglaai. LNioa 

ILC Data Device Corp., TEL: 44-1-3874689 
lull Flalaai. Halaiakl 

OY Suomen Bofors AB, TEL: 358-0-553-166 
latl Fraaca, Coarbavola 

DDC Electronique. TEL: 33-1-333-5888 


latl Hollaai. HasftM 

Techmation Electronics B.V., TEL: 31-4189- 
2222 

tail tails, Laihlaaa 

Inde Assoc., TEL: 37031 
latl Israal. Raaial HasharM 

R D T Elctrns., TEL; 972-3-48.32.11 
latl Italy. Mllaa 

Microelit Italia s.r.l., TEL: 39-2-469 0444 

latl Italy. Ram 

Microelit Italia, s.r.l., TEL; 77-9-011-39-6- 
890892 

latl Japaa. Tokyo 

Minebea Co., Ltd., TEL; 77-9-011-81-3-763- 
6241 

latl Norway, Oslo 

Henaco A/S, TEL: 77-9-011-47-2-162110 

latl Spala. Mairii 

Anatronic, S.A., TEL: 34-1-2424455 

latl SwaiM. TyroM 

Hybridteknik A/B, TEL: 46-8-7126720 

Tall Swllzartsai. BaiM-DaattwII 

W. Stolz AG, TEL; 41-56-840151 
latl TalwM. Talpal 

Tai I Trading Co., Ltd., TEL: 886-2-713-2342 

latl Waat CaiwHy. MHcbM 

Fey Elektronik Bauelemente GmbH. TEL: 49- 
89-184041 

latl Yagaalavla, Titova 

Elektrotehna, TEL: 61-329745 


Industrial Micro-Systems 

Industrial Micro-Systems Inc. 

189 Hitchcock Road 
Southington, Connecticut 06489 
203-628-4844 


Infosphere, Inc. 

Infosphere, Inc. 

4730 SW Macadam Ave. 
Portland, Oregon 97201 
503-226-3515 


DistrlhHtors 

latl Japaa 

ASR-International, TEL: 602-949-8293 

latl Now ZaalMi. DHaila 

K. J. Kirby & Assoc., TEL: (24) 34-580 


Inmos 

laam 

P.O. Box 16000 

Calaraia Sprtaga, Colaraia 80935 
303-630-4000 
TWX; 910-920-4904 
Spacifle proiact laiarantlM: 

Field Sales Offices 
AppIlNtlN Mglaaarlag: 

Applications 303-630-4493 

Lltaratara: 

Field Sales Offices 

Ptaca aa oriw: 

Field Sales Offices/Distributors 

AH athar lafarantlH: 

Marketing 303-630-4361 

Sales Office & Hepresaatativas 

AL Huatavllla 

Macro-Marketing Assoc., 205-883-9630 
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Inmos (Cont) 

Wl 

Can 

Wankasha 

Micro-Tex, 414-542-5352 

Dowesviaw. Ontario 

AZ 

PbMOlX 

Har-Tech Electronics, 416-542-5352 


Compass Mktg. & Sales, 602-266-5400 

Cai 

Pointa Claira. Qnabac 

CA 

Los Angolos 


Har-Tech Electronics, 514-697-6731 


Ed Landa Co., 213-879-0770 

Inti 

Italy. Hiiaa 

CA 

San Diago 


Cefra SRL, TEL: 392-235264 

CA 

Hadden Assoc., 619-565-9444 

latl 

Japan, Takya 

Saa Josa 


Matsushita Electric, TEL; 03-435-4501 


Inmos Sales, 408-298-1786 

Inti 

Unitad Kingdam. Bristol 

CA 

Santa Clara 


Inmos Sales, TEL; 44-272-290-861 


Criterion Sales, 408-988-6300 

Inti 

Wut Garaany 

CA 

Torrance 

Inmos Sales, 213-530-7764 


Inmos Sales, TEL; 49-089-319-1028 

CO 

Denver 

Component Sales, 303-759-1666 


Distributors 

CT 

Yalasvilla 




Kanan Assoc., 203-265-2404 

AZ 

Taaipe 

FL 

Fam Park 


Anthem Elctrns., 602-244-0900 


E.I.R., Inc., 305-830-9600 

CA 

Chatswerth 

6A 

Waodstack 


Anthem Elctrns.. 213-700-1000 


Macro-Marketing Assoc., 205-883-9630 

CA 

Cbatswartb 

IL 

Scbaambarg 


Arrow Elctrns., 213-701-7500 


Micro-Tex, 312-885-1131 

CA 

Newport BoKb 

IN 

ladlanapolls 


Arrow Elctrns., 714-851-8961 


Eiectro Reps, inc., 317-842-7202 

CA 

Saa Dlage 

KS 

Kanus City 


Anthem Elctrns.. 619-453-4871 


R.G. Ftectronic Sales, 913-342-1211 

CA 

Sas Diago 

KS 

WIcbIta 


Arrow Elctrns., 619-565-4800 


B.C. Electronic Sales, 316-942-9840 

CA 

San Jasa 

MO 

Savama Park 


Anthem Elctrns., 408-946-8000 


New Era Sales, 301-544-4100 

CA 

Sanayvale 

MA 

Bnrltagtss 


Arrow Elctrns., 408-745-6600 


Inmos Sales, 617-273-5150 

CA 

TnsUa 

MA 

Reading 


Anthem Elctrns., 714-730-8000 


Kanan Assoc., 617-944-8484 

CO 

Daavar 

Ml 

Grand Rapids 

CO 

Arrow Elctrns., 303-696-1111 


J. L. Montgomery Assoc., Inc., 616-774-9308 

Englswaad 

Mi 

SmMM 


Anthem Electrns., 303-790-4500 


J. L. Montgomery Assoc. Inc., 313-385-2616 

CT 

Walllnglerd 

MN 

Edina 


Arrow Elctrns., 203-265-7741 

Mel Foster Tech Sales, 612-941-9790 

FL 

Ft. Laadardaia 

MN 

MlBBsapells 

FL 

Arrow Elctrns., 305-776-7790 


Inmos Sales, 612-831-5626 

Palai Bay 

MO 

SI. Lanta . • 


Arrow Elctrns., 305;725-1480 


B.C. Electronic Sales, 314-291-1101 

6A 

Noreress 

NJ 

Tiutck 


Arrow Elctrns., 404-449-8252 

R.T. ReW VVssoc., 201-^-0200 

IL 

Scbaaataarg 

NM 

Albagaarqna 

Compass Mktg. & Sales, 505-292-7377 

IN 

Arrow Elctrns., 312-397-3440 

Indlaupails 

Arrow Elctrns., 317-243-9353 

NY 

NY 

E. Syracaaa 

L-Mar Assoc., 315-437-7779 

Ithaca 

MO 

Baltiaera , 

Arrow Elctrns., 301-247-5200 

L-Mar Assoc., 607-257-5712 

MA 

Barliagtea 

Lionex Corp., 617-272-9400 

NY 

Reckastar 

L-Mar Assoc., 716-323-1000 

MA 

Wabam 

Arrow Elctrns., 617-933-8130 

NY 

W. SaMca 

L-Mar Assoc., 716-675-1277 

Ml 

Abb Arbar 

Arrow Elctrns., 313-971-8220 

NC 

Ralalgh 

Zucker Assoc., 919-782-8433 

MN 

EdiM 

Arrow Elctrns., 612-830-1800 

OH 

Baacbwaad 

Thompson & Assoc., 216-831-6277 

MO 

St. Leals 

Arrow Elctrns., 314-567-6888 

OH 

Cntaaikas 

Thompson & Assoc., 614-272-2086 

NH 

Mancbastar 

Arrow Elctrns., 603-668-6968 

nu 


Ni 

FairRsM 

Arrow Electrns., 201-575-5300 

Inmos Sales, 513-439-0988 

OH 

Daytai 

Thompson & Assoc., 513-435-7733 

NJ 

Fablisld 

Lionex Corp., 201-227-7960 

OR 

Boring 

Westerberg & Assoc., 503-297-1719 

NJ 

Maarastawa 

Arrow Elctrns., 609-235-1900 

PA 

Hantlngdan Vaiiay 

Knowles Assoc., 215-947-5641 

NM 

AtbagBargHa 

Arrow Elctrns., 505-243-4566 

TX 

OaHss 

Nova Mktg., 214-750-6082 

NY 

Ha^nga 

Arrow Elctrns., 516-231-1000 

TX 

NMStaa 

Nova Mktg., 713-988-6082 

NY 

Haappaaga 

Lionex Corp., 516-273-1660 

UT 

Salt Lake City 

Component Sates, 801-466-8623 

NY 

Llvarpa^ 

Arrow Elctrns., 315-652-1000 

WA 

BailsvM 

Westerberg & Assoc., 206-453-8881 

NY 

MWvllta 

Arrow Elctrns., 516-694-6800 


NY Rochuttr 

Arrow Elctrns., 716-275-0300 

NC WinstoD-Salim 

Arrow Elctrns., 919-725-8711 

OH CsRtarvilla 

Arrow Elctrns., 513-435-5563 

OH Solon 

Arrow Elctrns., 216-248-3990 

OK Tilso 

Arrow Elctrns., 918-665-7700 
PA Horsksn 

Lionex Corp., 215-443-5150 
PA Monrooville 

Arrow Elctrns., 412-856-7000 
TX Addixon 

Quality Comps., 214-387-4949 
TX AhsUo 

Arrow Elctrns., 512-835-4180 

TX AvstlB 

Quality Comps., 512-835-0220 

TX Dallas 

Arrow Elctrns., 214-386-7500 
TX Staftord 

Arrow Elctrns., 713-53O-47O0 
UT Sail Lsfca City 

Arrow Elctrns., 801-539-1135 
WA BaHavaa 

Arrow Elctrns., 206-643-4800 
WA Radnand 

Anthem Elctrns., 206-881-0850 
Wl Oak Craak 

Arrow Elctrns., 414-764-6600 
Can Raxtar Ctr.. Ontario 

Future Elctrns., 613-820-8313 
Can Bumaliir. B.C. 

R-A-E, 604-291-8866 
Can Calnary. Attarta 

Future Elctrns^ 403-259-6437 
Can Oownfraan. Ontario 

Future Elctrns., 416-663-5563 
Can Edamtoa, Albarta 

R-A-E, 403-451-4001 
Can Pointa Claira, Qnabac 

Future Elctrns., 514-694-7710 
Can Vancaiaar, British Coinnibia 

Future Elctrns., 604-438-5545 
Inti BalBliHBi, Brassais 

Diode, TEL; 322-4285105 
inti Danaiark. Copanhagan 

Advanced Elctrn., TEL: 451-1-94433 
Inti Finland. Helsinki 

Field Oy, TEL:,358-0 6922577 
Inti Franca, Serves ' 

Tekelec Airtronic, TEL; 331-534-7535 
inti Israel 

R.D.T. Elctrns. Ltd., TEL; 972-3483211 

Inti Italy. Mllaa 

Cefra SRL, TEL: 392-235264 
iatt Natharlands, Badkoavadorp 

Techmation Elctrns., TEL: 31-4189-2222 
Inti Norway, Oslo 

Ola Tandberg Elektro, TEL; 472-197030 
Inti Spain. Madrid 

Amitron, TEL: 341-24856863 
Inti Swadan. Stackbolm 

Gosta Backstrom, TEL; 468-541080 
iiH Sw l tzartand, Zirfch 

Omni Ray. TEL; 411-2520766 
Inti Unitad Klagdam. High Wycomba. Backs 

Rapid Recali, TEL: 44-494-26271 
tail Unitad Kingdani. Snnbnry on ThanMs. MiMlasax 

Hawke Elctrns., TEL: 44-9327-85577 
Inti West Gsmiaay, Manicb 

EZOOO A.G., TEL; 49-89-434061 
inti Was! Gmuay, Qaickbom 

Astek Elctrns., TEL: 49-4106-71084 
Inti West Oarmany. Stnttgart 

Ditronic, TEL: 49-711-722079 
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Intech Inc. 


Intech Inc. 

2270 Martin Avenue 
Santa Clara. California 95050 
408-988-4390 
TWX: 910-338-2213 


Integrated Circuit Engineering 


Integrated Circuit Engineering Corporation 
15022 North 75th Street 
Scottsdale. Arizona 85260 
602-998-9780 


Sails Office & Represeatatives 


litl Hu| Km|. KowIom 

Tektron Elctrns. Ltd.. TEL: (Oil) (852) (3) 
856199 

■ill Japia. Tskyt 

Nihon Teksel Co., Ltd., TEL: (Oil) (81) (3) 
461-5121 

litl Switzerlaii. WilchwII 

Nicotec SA, TEL: (Oil) (41) (42) 316637 


Integrated Circuit Systems 


Integrated Circuit Systems, Inc. 

1012 West Ninth Avenue 

King of Prussia, Pennsylvania 19406 

215-265-8690 


Integrated Device Technology 


littgriM Device Teckielegy. lee. 
3236 Seen Beatevara 
Saeta Clara. Calllarala 95051 
408-727-6116 
TWX; 910-338-2070 


Saies Offici & Rapreseatalivts 


AL Haatsvllla 

Montgomery Marketing, 205-830-0498 

AZ Taape 

Argus Sales Inc., 602-968-7791 
CA Celver l^ty 

Bestronics Inc., 213-870-9191 

CA Caperilie 

Thresum Assocs., Inc,, 408-996-9889 
CA Inrlia 

Bestronics Inc., 714-979-9910 

CA Sac Diego 

Adem Assocs., 619-695-2050 

CA Saeta Clara 

IDT Sales Office- Bay Area. 408-727-6116 

CA Weslaleater 

IDT Sales Office— Western Area, 213-598- 
3076, 213-598-3076 
CA Weeitaad Hills 

Bestronics Inc., 213-704-5616 
CO Deever 

Elcom, 303-337-2300 
FL Beca Raise 

Lawrence Assocs., Inc., 305-368-7373 

FL Clearwater 

Lawrence Assocs., Inc., 813-584-8110 
FL Weal Msllioarse 

Lawrence Assocs., Inc., 305-724-8294 

6A Noreress 

Montgomery Marketing, 404-447-6124 
IL Dowaart Oreve 

Circuit Sales, Inc., 312-964-9090 


Ft. Wayaa 

Arete Sales, 219-485-2375 

Baltlaiers 

Microcomp, 301-247-0400 

Lsxisgtea 

Nova Sales. 617-861-1820 

Nertk Aedever 

lOT Sales Office— Eastern Area, 617-689- 
9299 

Mlaaeapelis 

Comprehensive Tech. Sales, 612-888-7011 
Ml. LaarsI 

Comtek Inc., 609-235-8505 

Baffals 

Quality Components, 716-837-5430 

Jaauilca 

SJ Associates, 212-291-3232 

Maallaa 

Quality Components, 315-682-8885 

Cary 

Montgomery Marketing. 919-467-6319 

Clevelaad 

Norm Case Assocs., 216-333-0400 

Aaslla 

IDT Sales Office— Central Area, 512-327-8441 

Aaslla 

OM Sales, 512-452-1838 

Dallas 

OM Sales, 214-241-3876 

Heasloa 

OM Sales, 713-789-4426 

Salt Lake City 
Elcom. 801-532-7940 

KIrklaad 

Electronic Marketing Assoc.. 206-827-9350 

BroakfIsM 

Circuit Sales, Inc., 414-784-3004 

Maalraal. Qwbac 

Bytewide Marketing Inc., 514-481-1167 

Oaaanrk. Kakkadal 

C-88. TEL: 02-24-48-88 

Eagiaad. Tkaan Oxaa 

Micro Call, Ltd., TEL: 084-421 
FialaBd. Halsisk! 

Turion OY, TEL: 90-372-144 

Fraaea. LavaHals Parra! 

REA. TEL: 75-81-111 

Banuay. Maackaa 

Scantec GmbH, TEL: 089-13-40-93 

Israal. Harzila 

Vectronics, Ltd., TEL: 052-556070 

lUty. Hllaaa 

Cefra s.r.i.', TEL: 02-23-52-64 

Natkariaads. Eladkavaa 

Auriema, TEL: 040-816565 

Narway. Oala 

Eltron A/S. TEL: 02-46-28-70 

Swadaa. VaOlagby 

Svensk Teleindustri, TEL: 08-38-03-20 

Switzartaad, Zag 

Anatec, TEL: 042-31-54-77 


Distribotors 


Taaips 

Anthem. 602-244-0900 

Ckatswartk 

Anthem, 213-700-1000 

Saa Dlaga 

Anthem. 714-279-5200 

Saa Jasa 

Anthem, 408-946-8000 

Taslla 

Anthem, 714-730-8000 

Daavar 

ACT, 303-422-9229 

Ckicagt 

Bell Industries, 312-982-9210 

Albaguarqaa 

Alliance Electronics, Inc., 505-292-3360, 800- 
545-6288 


OK Talsa 

Quality Components, 918-664-8812 

TX Addlsaa 

Quality Components, 214-387-4949 

TX Aaslla 

- ACT, 512-452-5254 

TX Aaslla 

Quality Components, 512-835-0220 
TX Dallas 

ACT. 214-980-1888 
TX Haastos 

ACT, 713-496-4000 
TX Sagarlaad 

Quality Components, 713-491-2255 
UT Salt Lake City 

ACT, 801-487-8131 
Wl Waakeska 

Bell Industries, 414-784-0235 


Integrated Technology 


Integrated Technology Corporation 
1233 N. Stadem Dr. 

Tempe,, Arizona 85281 
602-968-3459 


latal Carparallaa 

3065 Sowars Avaaas 

Saats Clara. Calllarala 95051 

408-987-8080 

TELEX: 34-6372 

TWX; 910-338-0026 


Salas OfficB & RoprasentaHvos 


AL Haatsvllla 

Intel Corp., 205-533-9353 
AZ Pkoaaix 

Intel Corp., 602-869-4980 
CA Masatala Vlaw 

Intel. 415-968-8086 
CA SacraoMata 

Intel Corp., 916-929-4078 
CA Saa Diags 

Intel Corp., 619-268-3563 
CA Saata Aaa 

Intel Corp.i 714-835-9642 
CA Tarzaaa 

Intel Corp., 213-708-0333 
CO Catarada Spriags 

Intel Corp., 303-594-6622 
CO Daavar 

Intel Corp., 303-321-8086 
CT Daakary 

Intel Corp., 203-792-8366 
FL Ft. Laadardala 

Intel Corp., 305-771-0600 
FL MalUaad 

Intel Corp., 305-628-2393 
6A Narcrass 

Intel Corp., 404-449-0541 
IL RaUlag Maadaws 

Intel Corp., 312-981-7200 
IH ladlaaapalls 

Intel Corp., 317-875-0623 
lA Cadar Rapids 

Intel Corp., 319-393-5510 
KS Ovarlaad Park 

Intel Corp., 913-642-8080 
MO Haaavar 

Intel Corp., 301-796-7500 
MA Ckalaisford 

Intel Corp., 617-256-1800 
Ml Sautkllald 

Intel Corp., 313-353-0920 
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Intel (Cont) 


MH BiooHiigtoi 

Intel Corp., 612-835-6722 

MO Eirtk Cll| 

Intel Corp.. 314-291-1990 

NJ EMsm 

Intel Corp., 201-225-3000 

NM AHntgaergiM 

BFA Corp., 505-292-8086 

NY Hnppaige 

Intel Corp., 516-231-3300 

NY PMflhkMpaie 

Intel Corp., 914-473-2303 
NY itacfeuter 

Intel Corp., 716-424-1050 
NC Chirtatte 

Intel, 704-568-8966 
NC OrMMfcara 

Intel Corp., 919-294-1541 
OH CiavalaaO 

Intel Corp.. 216-464-2736 
OH Daytaa 

Intel Corp., 513-890-5350 
OK Talu 

Intel Corp., 918-749-8688 
OR Baavartaa 

Intel Corp., 503-641-8086 
n Fari WasMBfiaa 

Intel Corp., 215-641-1000 
PA Plltsbarik 

Intel Corp., 412-823-4970 
TX taaUa 

Intel Corp., 512-454-3628 
TX Dallai 

Intel Corp., 214-241-8087 
TX HnaMa 

Indl. Dioltal Sys. Corp., 713-988-9421 

TX Haaslaa 

Intel Corp., 713-9m-«^ 

UT SaH Lake City 

Intel Corp., 801-533-8086 
VA Falls Ckarcb 

Intel, 703-790-1191 
¥A RlekBMsi 

Intel Corp.; 804-282-5668 
WA OsHaaaa 

Intel Corp., 206-453-8086 
Ml BrsakflsM 

Intel Corp., 414-784-9060 
Caa Ottaaia. Oatarla 

Intel Corp., 613-829-9714 
Caa ^ RaxAala. Oatarla 

Intel Corp., 416-675-2105 
latl AaatraHa. Craws Natl «8W 

Intel Semiconcluctor Pty. Ltd., TEL: 011-61-2- 
4^-2-2744 

lall OalglaaL Braaaala 

Inelco Belgium S.A., TEL: (02) 216 01 60 

laU Batglaai. Braasals 

Intel Corp. S.A., TEL: (02) 661 07 11 
lall Brazil. Plrttafea Baa Paala 

Icotron S.A.. TEL: 261-0211 

laH Cilia. Saattofo 

DIN, TEL: 227 564 
laU CUaa. Haag Kaag 

Schmidt & Co. Ltd., TEL: 5-8521-222 


Inti. Computer Machines, TEL: 057-211-7282 

Ml B aaa w k. C apaal a gaa Eaat 

Intel Denmark A/S, TEL: (01) 18 20 00 
Ml Daaanrk. Olaskrag 

MuWKomponent A/S, TEL: 011-65-271-3163 
M FMaai. HalalakI 

Intel Finland OY. TEL: 0/716 955 
Ml Flalaad. Halaiakl 

Oy Fintronic AB, TEL: 90 692 60 22 
isH Fraaea. AularM 

Metrologie, TEL: (1) 791 44 44 
laO Fraaea. BagaaM 

Jermyn S.A., TEL: (1) 859 04 04 


lall 

Fraaea. Raagia Cadax 

latt 

Swaiaa. Stockbalia 


Intel Corp., S.A.R.L., TEL: (01) 687 22 21 


AB Gosta Backstrom, TEL: (8) 541 080 

lall 

Fraaea. Same 

tall 

Swaiaa. Steekbolai 


Tekelec Airtonic, TEL: (01) 534 75 35 


Nordisk Electronik AB, TEL; (8) 635 040 

lall 

Garwaay. Cawbarg 

tail 

Swltzartaai. Zurich 


Jermyn GmbH, TEL: (06434) 231 


Industrade AG, TEL; (1) 363 22 20 

lall 

Garauay. FaHlach 

tail 

Swltzarlaai. Zarich 


Intel Semiconductor GmbH, TEL: (711) 58 00 


Intel Semiconductor A.G., TEL: (01) 55 45 02 


82 

latl 

Talwaa, Talpal 

lall 

Garaaiy, Haaaovar 


Taiwan Automation Co., TEL: 771-0940, 771- 


Intel Semiconductor GmbH, TEL: (511) 34-40- 


0941 


81 

tall 

Ualtai Klagjaai, Bartabba 

laU 

Garaiaay. MaMckaa 


Bytech Ltd., TEL; (OT^IfB 1031 


Intel Semiconductor GmbH, TEL: (89) 53891 

loll 

Ualtai Klagiaai. Barksblra 

lall 

Garaiaay, MmIcI 


Comway Microsystems Ltd., TEL: 44 (344) 


Electronic 2000 Vertriebs GmbH, TEL: (89) 43 


55333 


40 61 

tail 

Ualtai Klagiaai. Backs 

lall 

Garauay. Wlasbadaa 


Rapid Recall. Ltd., TEL; (0494)26 271 


Intel Semiconductor GmbH, TEL: (6121) 70 08 

tall 

Ualtai KiRgdan. Cbasblra * 


74 


Intel Corp. (U.K.) Ltd., TEL: (0270) 626 560 ’ 

laU 

Haag Kaag 

tall 

Ualtai Klagiaai. Kaat 


Schmidt & Co. Ltd., TEL; 5-8521-222 


Jermyn Inds. (Mogul). TEL: (0732) 450144 

lall 

Hoag Kaag. Haag Kaag 

tall 

Ualtai Klagiaai. Mlidlasax 


Intel Semiconductor Corp., TEL; 011-852-5- 


M.E.D.L., TEL: (01) 9049307 


450-855 

tall 

Ualtai Klagiaai. Wiltshira 

laU 

tails. Baaibay 

Micronic Devices, TEL: 486-170 


Intel Corp. (U.K.) Ltd., TEL: (0793)488.388 

hrti 

IumI, Hilfi 

Intel Semiconductor Ltd., TEL: 4/524 261 

Distributors 

IbH 

Itrsai, TM Avhr 

Eastronics Ltd., TEL; (3) 47 51 51 

AL 

HntavIHa 

Ian 

Raly. Aaaaga (MHaaa) 


Arrow Elctrns., 205-882-2730 


Intel Corp. Italia Spa, TEL: (02) 824 00 06 

AL 

Haalsvllle 

laU 

Italy. Mllsas 


Hamilton/ Avnet Elctrns., 205-837-7210 


Eledra 3S S.P.A., TEL: (2) 34 97 51 

AL 

Haatsvilla 

lall 

Japaa. Ibarakl-Kaa 


Ploneer/Huntsville, 205-837-9300 


Intel Japan K.K.. TEL; 029747-8511 

CA 

Qutswarth 

hiH 

Japan. KKakyasha CHy 


Arrow Elctrns., Inc., 213-70i:75(K) 


Asahi Elctrns. Co. Ltd.. TEL: (093) 511-6471 

CA 

Casta Mau 

lall 

JapM. Takya 


Avnet Elctrns., 714-754-6051 


Hamilton- Avnet Elctrns. Japan Ltd., TEL: (03) 

CA 

Casts Mau 


662-9911 


Hamilton Electro Sales, 714-641-4109 

laU 

Japaa. Takya 

CA 

Cataar City 


Ryoyo Elec. Corp., TEL: (03) 543-7711/541- 


Hamilton Electro Sales, 213-558-2458 


7311 

CA 

El Sagaaia . 

latl 

Japaa. Takya 


Wyle Distribution Grp., 213-322-8100 


Tokyo Electron Ltd., TEL! (03) 343-4411 

CA 

Irviaa 

latl 

Karaa. Saaal 


Wyle Distributiorr Grp., 714-641-1600 


Koram Digital. TEL: 782-8039/782-8049 

« 

Sacraanata 

laU 

Lyaa, Fruea 


Hamilton/Avnet Elctrns., 916-920-3150 


Intel Corp., TEL; (7) 842-40-89 

CA 

Saa Otago. 

lall 

Mairli, Spata 


Hamilton/Avnet Efctrns., 714-641-1850 


Intel Iberia, TEL: (01) 410-40-04 

CA 

SaaDlsga 

laU 

aiMiefc Garauay 


. Wyle Distributiw Grp, 714-565-9171 


Metrologie, TEL; (89) 57 30 84 

CA 

Saata Clara 

Ml 

NalbarlSBit. Gravaahaga 


Wyle Distribution Grp., 408-727-2500 


Koning & Hartman, TEL; 31 (70) 210.101 , 

CA 

SaaBynla 

latt 

Nattwrlsada. Rattariui 


Arrow Elctrns., Inc., 408-745-6600 


Intel Semiconductor Nederland B.V..'TEL: (10) 

CA 

Saasyuala 


2123 77 


Hamilton/Avnet Elctrns., 408-743-3300 

latl 

Haw Zniui. Aackbai 

CO 

Tkarataa 


McLean Information Technig. Ltd., TEL: 501- 


Wyle Distribution Grp., 303-457-9953 


801, 501-219, 587-037, 587-037 

CT 

Daabary 

lall 

Narway. Hvalstai 


Hamilton/Avnet Elctrns., 203-797-2800 


Nordisk Elektronic (Norge) A/S, TEL: (2) 786 

CT 

Norwalk 


210 


Harvey Elctrns., 203-853-1515 

lit! 

lUlUMM gjrtoH— 

GJ 

; 


Intel Norway A/S, TEL: (2) 742 420 


Arrow Elctrns., 203-265-7741 

laH 

Partagal, Lltbu 

FL 

AltaaiHts Sprlags 


Ditram, TEL; (19) 545 313 


Pioneer/Orlando, 305-859-3600 

Ian 

Stagapafa, Stagspara 

FL 

Ft. Liaiarislo 


General Engrs. Corp. Pty. Ltd., TEL; 011-65- 


Arrow Elctrns., 305-776-7790 


271-3163 

FI 

Ft. Laaiariala 

tail 

Saatb iUrtaa. Pratarla 


Hamilton/Avnet Elctrns., 305-971-29(X) 


Elctrn. Bldg. Elements, Pty. Ltd., TEL: Oil- 

H. 

Ft. Lsaiarials 


27-12-46-9221, 011-27-12-46-9227 


Pioneer/Ft. Lauderdale. 305-771-7520 

laH 

Spata. Bsrtstaaa 

FL 

Palw Bay 


Interface S.A.. TEL: (3) 301 78 51 


Arrow Elctrns., 305-725-1480 

latt 

Spata. Mairii 

! fl 

St. Patarsbarg 


ITT SESA, TEL; (1) 419 54 00 


Hamilton/Avnet Elctrns., 813-576-3930 

latt 

Saraiaa, Brauan 

GA 

Norcrou 


Intel Sweden A.B., TEL; (08) 98 53 85 


Arrow Elctrns., 404-449-8252 
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Integrated Circuits Magazine is the 
only publication written for senior 
design engineers and engineering 
managers who specialize in the 
specifying and use of ICs and related 
components in the design of instru- 
ments, equipment and systems. 

It is unique in that it concen- 
trates on reporting /row the view- 
point of the user. 

Each issue of Integrated Cir- 
cuits Magazine includes staff-writ- 
ten interviews with leading 
designers at major IC customers, as 
well as articles written by IC users 
themselves. 

Regular features include: IC 
User Feedback Reports, Semicustom 
Desi^ Techniques, IC Design Prob- 
lems and Solutions. What’s New in 
ICs, and much more. 

To receive Integrated Circuits 
Magazine absolutely FREEt simply 
give us your authorization right 
now! Just fill out, sign, date and 
return the subscription card located 
inside the back cover of Volume I. 

Card missing? Additional sub- 
scription cards available from pub- 
lisher upon request. 

Integrated Circuits Magazine is 
designed for YOU. 

^Designers who must keep pace 
with contemporary engineering 
design techniques, practices and 
trends, and how they affect the 
selection and application of inte- 
grated circuits, microcomputers, 
boards^ and systems. 

f Integrated Circuits Magazine is made 
available on a complimentary basis to 
those qualified recipients within the 
United States only. 

Canadian and Foreign Subscriptions 
are available, prepaid by check or 
money order payable in United States 
currency, at the following rates: 

$ 35.00 per year Canadian/ Foreign; 
$ 55.00 per year Foreign via Air Mail; 
$ 18.00 per year non-qualified Domestic 
United States. 


Integrated Circuits Magazine 
Circulation Department 
645 Stewart Ave. 

Garden City, NY 11530 
(516) 222-2500 
TWX: 510-222-1673 


Integrated Circuits Magazine 

The magazine for me 
engineering design strategist 


Don't miss 
the Sections on 
Semicustom ICs 

Digitai Gate Arrxfs, 
Standard Ceiis, and 
Linear Arrays Are 
Ali Covered 

Voi. II, page 4425 
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GA Nwxrm 

V Hamilton/Avnet Elctrns., 404-447-7500 

6A Ntrerm 

Pioneer /Georgia, 404-448-1711 

IL BeuMvIll* 

Hamilton/Avnet Elctrns.. 312-860-7780 

IL Elk 6ron VIHigi 

Pioneer/Chicago, 312-437-9680 
IL SchiMilirg 

Arrow Elctrns., 312-397-3440 

IN Cirmel 

Hamilton/Avnet Elctrns., 317-844-9333 

IN liiliupallt 

Arrow Elctrns., 317-243-9353 
IN lidlmpolls 

Pioneer/Indiana, 317-849-7300 
K8 OvirInHl Park 

Hamilton/Avnet Elctrns., 913-888-8900 
MD Calmhla 

Hamilton/Avnet Elctrns., 301-995-3500 

MD GilllMnbari 

Mesa, 301-948-4350 
MD Giltktrtfewi 

Pioneer, 301-948-0710 
MA Laxlaitaa 

Harvey/Boston, 617-863-1200 
MA Wakin 

Arrow Elctrns., 617-933-8130 
MA Waban 

Hamilton/Avnet Elctrns., 617-935-9700 

Ml Aaa Arbar 

Arrow Elctrns., 313-971-8220 

Ml Gnai lapMi 

Hamilton/Avnet Elctrns., 616-243-8805 

Ml LIvaala 

Hamilton/Avnet Elctrns., 313-522-4700 

Ml LIvaala 

Pioneer/Michigan, 313-525-1800 

MN EMaa 

Arrow Elctrns., 612-830-1800 

MN MiMaiaaka 

Hamilton/Avnet Elctrns., 612-932-0686 

MN MlaaMaaka 

Pioneer /Twin Cities. 612-9^-5444 

MO Earth City 

Hamilton/Avnet Elctrns., 314-344-1200 
MO SI. Laala 

Arrow Elctrns., 314-567-6888 
NH Maackaatar 

Arrow Elctrns., 603-668-6968 
NJ Cbarry HID 

Hamilton/Avnet Elctrns., 609-424-0110 
NJ Fairflali 

Arrow, 201-575-5300 
NJ FaliflaM 

Hamilton, 201-573-3390 
NJ FaIrflaM 

Hamitton/Avnet Elctrns., 201-575-3390 
NJ FaIrflaM 

MTl, 201-227-5552 

NJ FaIrflaM 

Meas. Technig. Sales Corp., 201-227-5552 

NJ Maaraatawa 

Arrow Elctrns., 215-928-1800 

NJ Plaabraak 

Harvey Elctrns., 201-575-3510 

NM Attagaargaa 

Alliance Elctrns. Inc., 505-292-3360 

NM Albagaargaa 

Hamilton/Avnet Elctrns., 505-765- 1500 

NY Dlashaaitsa 

Harvey Elctrns., 607-748-8211 

NY E. Syracaas 

Hamilton/Avnet Elctrns., 315-437-2641 

NY Fairpart 

Harvey/Rochester, 716-381-7070 

NY Farailaplala 

Arrow Elctrns., 516-694-6800 


NY Haappaaga 

Arrow Elctrns., 516-231-1000 

NY Llvarpaal 

Arrow Elctrns., 315-652-1000 

NY MaivIHa 

Hamilton/Avnet Elctrns., 516-454-6000 

NY Part Waahiagtaa 

MTl, 516-621-6200 

NY Part Maahiagtaa 

Meas. Technig. Sales Corp., 516-621-6200 

NY Rockaatar 

Arrow Elctrns., 716-275-0300 

NY Rachaatar 

Hamilton/Avnet Elctrns., 716-475-9130 

NY WaaJbary 

Hamilton, 516-921-8700 

NY WsoJbary 

Harvey Elctrns., 516-921-87(K) 

NC Charfatls 

Pioneer, 704-527-8188 
NC Ralalgk 

Arrow Elctrns., 919-876-3132 

NC V FUMigb 

Hamilton/Avnet Efctfns., 919-878-0819 
OH ' " Caalarvllls 

Arrow Elctrns., 513-435-5563 

OH Clavslaag 

, Pioneer/Clevetand, 216-587-3600 

ON >. Daytoa 

Hamilton/Avnet Elctrns., 513-433-0610 

OH Daytaa 

Pioneer/Dayton, 513-236-9900 

OH SaMa 

Arrow Elctrns., 216-248-3990 
OH WarrMSvIlla Halghls 

Hamilton/Avnet Elctrns., 216-831-3500 

OR Raavsrfoa 

Almac/Stroum Elctrns.. 503-641-9070 

Lrti lajnaa 

^ Hamilton/Avnet Efctrns., 503-635-7848 

PA Harahaai 

Pioneer/Delaware Valley, 215-674-4000 

PA MaaraavINa 

Arrow Elctrns., 412-856-7000 
PA PitUbargk 

Pioneer/Pittsburgh, 412-782-2300 

TX Aaatla 

Hamilton/Avnet Elctrns., 512-837-8911 

TX Antla 

Pioneer/ Austin, 512-835-4000 

TX Oallaa 

Arrow Elctrns., 214-386-7500 

TX DaHaa 

Pioneer/Oallas, 214-386-7300 

TX Haaataa 

Hamilton/Avnet Elctrns., 713-780-1771 
TX Haaatsa 

Pioneer/Houston, 713-988-5555 

TX Irvtag 

Hamilton/Avnet Elctrns., 214-659-4100 
UT Sail Lake City 

Hamilton/Avnet Elctrns., 801-972-2800 

WA RsHavaa 

Almac/Stroum Elctrns., 206-643-9992 

WA OaHavaa 

Hamilton/Avnet Elctrns., 206-453-5874 

Wl Naw Rarfla 

Hamilton/Avnet Elctrns., 414-784-4510 
Wl Oak Craak 

Arrow Elctrns., 414-764-6600 
Caa Oraaptaa. Oatarla 

Zentronics, 416-451-9600 
Caa Rnaiptaa. Oataria 

Zentronics, 416-451-9600 
Caa Calgary. Albarta 

Hamilton/Avnet, 403-230-3586 
Caa Calgaqf. Albarta 

L.A. Varah, 403-230-1235 
Ch Calgary. Albarta 

L.A. Varah, 403-230-1235 
Caa Calgary. Albarta 

Zentronics, 403-272-1021 


Caa Eataaa. Oatarla 

Hamilton/Avnet, 613-226-1700 
Caa Haaiiilaa, Oatarla 

L.A. Varah, 416-561-9311 
Caa Haalltaa, Oatarla 

L.A. Varah, 416-561-9311 
Caa MIssiasaaga. Oatarla 

Hamilton, 416-677-0484 
Caa Miuiasaaga. Oatarla 

Hamilton/Avnet, 416-677-7432 
Caa Napaaa. Oatvla 

Zentronics, 613-226-8840 
Caa Ottawa, Oatarla 

Zentronics, 613-238-6411 
Can St. LasTHt. Qaabac 

Hamilton/Avnet, 514-331-6443 
Can St. Laaraat. Qaalnc 

Zentronics, 514-735-5361 
Caa VaacHvar. Rrltisb Cahnabla 

L.A. Varah, 604-873-3211 
Can Vaacaavar, Rrltiah CataaMia 

Zentronics, 604-688-2533 
Can Watariaa, Ontario 

Zentronics, 519-884-5700 
Can Wlaalpsg. Maaltsba 

L.A. Varah, 204-633-6190 
Can WMaipag, Maaitaba 

Zentronics, 204-775-8661 
latl Argaatlaa. Onaass Aires 

VLC S.R.L., TEL: 35-1201/9242 
hill Aastrla. Viaua 

Bacher Elektronische Geraete GmbH, TEL: 
(222) 83 63 96 
latl Oaigiin. Ornaaals 

Inelco Belgium S.A., TEL: (02) 216 01 60 
laU 1 ^rfl. PirlMba Sm Paste 

Icotron S.A., TEL: 261-0211 
laH Rraana. Swadaa 

TeikO AB, TEL: (8) M 08 20 
latl CUM. Sai^e 

Din. Ta: 227 564 
Ml Chiu. Haag Kaag 

Schmidt & Co. Ltd., TEL: 75-8521-222 i 
latl CaMMIa. Osgeta 

Inti. Computer Machines, TEL: 057-211-7282 
lali OssMik. Capa a b agaa 

Scandinavian Semiconductor Supply A/S, 
TEL: (01) 83 50 90 
latl Danaark, Glaskrap 

MultiKomponent A/S, TEL: (02) 45 66 45 
laH Dablla. Irslani 

Micro Marketing, TEL: (1) 85 62 88 
latl FMaaJ. HaMMU 

Oy Fintronic AB, TEL: 90 692 60 22 
Inti Franca, Asalarss 

Metrologie, TEL: (1) 791 44 44 
latl Franca. Ragaalal 

Jermyn S.A., TEL: (1) 859 04 04 
latl Fmcs, Ssvrst 

Tekelec Airtronic, TEL: (01) 534 75 35 
IbH Fraakfwt. Gsnuay 

Proelectron Vertriebs GmbH, TEL: (6103) 
33564 

latl Gammy, Caariwrg 

Jermyn GmbH, TEL: (06434) 231 

latl Garanay. Maaick 

Electronic 2000 Vertriebs GmbH, TEL: (89) 43 
40 61 

latl Haastadl-IUzbarg. W. Gamuay 

Celdis Enatechnik Systems GmbH, TEL: 
(04193) 4026 

latl Haag Kaag 

Schmidt & Co. Ltd., TEL: 5-8521-222 
latl laiia. Oaabay 

Micronic Devices, TEL: 48-61-70 
latl Israal, Tal Aviv 

Eastronics Ltd., TEL: (3) 47 51 51 
Inti Italy, Mllaaa 

Eledra 3S S.P.A., TEL: (2) 34 97 51 

Inti Japan. Kltakynshn City 

Asahi Elctrns. Co. Ltd, TEL: (093) 511-6471 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Intel (Cent) 

latl 

JapM. Tokyo 

Hamilton-Avnet Elctrns. Japan Ltd., TEL: (03) 
662-9911 

latl 

JapH, Tokyo 

Ryoyo Elec. Corp., TEL: (03) 543-7711 

latl 

Japia, Tokyo 

Tokyo Electron Ltd., TEL: (03) 343-4411 

laU 

ICarachl46, Paklataa 

Computer Applications LTD., TEL: 021-530- 
306/7 

latt 

Kem. Cbaag-Ka Stool 

Koram Digital, TEL: 782-8039 

latl 

Laao Cove, Aastralla 

Total Electronics, TEL: TELEX: 26297 

bitl 

Lea Ullt. Fraoct 

Generim, TEL: (6) 907 78 79 

latl 

Mllaaa. Italy 

Intesi, TEL: (02) 82470 

latl 

Mulch. W. GoTMiy 

Metrologie Gmbh, TEL: (89) 57 30 84 

iitl 

NMharliadi. Srasoahigs 

Koning & Hartman, TEL: 31 (70) 210.101 

latl 

Now Zulaad. Aacklaad 

McLean Information Technig. Ltd., TEL: 501- 
801, 501-219, 587-037 

latl 

Narariy, Hnlalad 

Nordisk Elektronic (Norge) A/S, TEL: (2) 786 
210 

latt 

Partagai, Liihn 

Ditram, TEL: (19) 545 313 

latl 

Su Jau. CA 

H.R. Microelectronics Enterprises, TEL: 408- 
978-8000 

latt 

Slagapsrt. Slagapara 

General Engrs. Corp. Pty. Ltd., TEL: 011-65- 
271-3163 

latt 

Saatti Atrtea. Prtlaria 

Elctrn. BMg. Elements, Pty. Ltd., TEL: 011- 
27-12-46-9221 

latt 

Spahi. Barcalau 

Interface S.A.. TEL: (3) 301 78 51 

latt 

Spala. Madrid 

ITT SESA, TEL: (1) 419 54 00 

Ml 

AB Gosta Backstrom, TEL: (8) 541 080 

Ml 

Saradu, Stockboba 

Nordisk Electronik AB, TEL: (8) 635 040 

Ml 

SarltzartMM. Zaricb 

Indi/strade AG, TEL: (1) 363 22 30 

tall 

Ttbaaa. Taipei 

Taiwan Automation Co., TEL: 771-0940 

latl 

Ualted Kiagdtai, Berkt 

Rapid Recall. Ltd., TEL: (0494) 26 271 

latt 

Uallad Klagdaai. lorkthiro 

Bytech Ltd., TEL: (0734) 61031 

latt 

Uallod KMgdoa. Borkabirt 

Comway Microsystems Ltd., TEL: 44 (344) 
55333 

Ml 

IMtad Klagdaa. Mat 

Jermyn Inds. (Mogul), TEL: (0732) 450144 

M 

UaMtd KlagdOB. WIddItttw 

M.E.Dl’., TEL: (01) 904-93-07 

hitt 

Victoria, AatlroNs 

Totel Electronics, TEL: 011-61 3 288-4044 


interdesign 


litwdulgi 

FtrraiU Elutrsilcs. Ltd. Stkildlary 
1500 firiH Hlils Retd 
Scetts Villey. Ctliforiii 95066 
408-438-2900 
TWX; 910-598-4513 


SalBS Office & Representatives 

lull 

Fraact, Soares 

ATAC Diffusion, TEL: 507-11-11 

latt 

Israti. Raant Gu 

Etectis Engrg. Co. Ltd., TEL: 011-972-3- 
724014 

latl 

Japaa, Sblajuka-ka-Tekyo 

Microtek, Inc., TEL: 03-363-2317 

latl 

Swedu. Selaa 

Sattco AB, TEL; 8/734 00 40 

latl 

UalMd Kiagdoai, Oldhaai 

Ferranti Elctrns. Ltd., TEL: 061-624-0515 

latl 

West Gonauy. Mulch 

Ferranti GmbH, TEL: (089) 293871 


International Cybernetics 


International Cybernetics Corporation 
2270 Westbury Ave. 

Clearwater, Florida 33516 
813-535-6946 


International Microcircuits 


litemUMil Mieroclrralts. lie. 
3350 Seett Btiicnnl Bldg. 37 
SMta Ciin, CaJifenti 95051 
408-727-2280 
TWX: 010-338-2032 



Sales Office & Representatives 

AL 

Hutsatlia 

3R Company, 205-881-2207 

AZ 

Tu^m 

Cantec Sales Inc., 602-829-1021 

CA 

Cartesbad 

Landa/Minyard Inc., 619-942-1086 

CA 

Lm A898i8t 

Landa/Minyard Inc., 213-879-0770 

Cfi 

Aartra 

High Tech Associates, 303-695-1990 

FL 

Piaatatlu 

EMS, 305-587-7146 

m 

Fori Wiyu 

Arete Sales, 219-483-2375 

MA 

Wistftftf 

Boucher Associates, 617-692-7503 

MN 

Mlueleaks 

Beta Engineering, 612-544-1800 

NJ 

HubroKk HMghU 

Comp-Tech Sales, 201-288-7400 

NY 

fliclMitir 

D.L. Eiss Associates, 716-328-3000 

NC 

Greeaabare 

United Sales. 919-674-9849 

Caa 

Pltrrtfaada, Qaebu 

Les Distributions Jac-Arsan Inc., 331-2491 


International Microelectronic 
Products 


lataraatioul MlGroeltctroeie Products 

2830 North First Stmt 

Sao Jeso. Callfonla 95134 

408-262-9100 

TWX: 010-338-2274 

SiMclllc grodoet lafoTMtioo: 

Bob Gardner 
Applicatioi oogiatoriag: 

Bob Gardner 
Literatm: 

Robert Grossman 
Priea aod dtlivory: 

Adina Nance 
Placa ao ordtr: 

Adina Nance 
Follow-ip 10 order: 

Karen Hubbell. 

All elbw loferMtioo: 

Robert Grossman 


Sal8s OffiCB & Represenlatives 

AL HaatsuHle 

20th Century Marketing, Inc., 205-533-9281 

AZ Scottsdalt 

Summit Sales, 602-998-4350 
AZ Scottsdalt 

Summit Sales, 602-998-4850 

CA Las AlaiWlos 

Santana Sales, Inc., 213-431-3533, 714-827- 
9100 

CA Los Alaaltos 

Santana Sates, Inc., 213-431-3533 

CA Sao Diego 

Littlefield & Smith Assoc., 714-455-0055 

CA Sai Jtst 

Quadrep, Inc., 408-946-4000 

CO Aaron 

^ Electrodyne, 303-695-8903 

FL Fort Loadardalo 

Donato & Assoc., Inc., 305-522-2200 
FL RLOiMnMd 

Donato & Assoc., Inc., 305-352-0727 
FL Patai Harter 

Donato & Assoc., Inc., 813-785-3327 
GA Stoat MeaBtaifl 

20th Century Marketing, Inc., 404-292-7988 
IL Schaaabiirg 

Gassner & Clark, 312-882-8608 
III Warm 

DEM Electronic Sales, 313-575-9444 

Mtt Plymath 

S & R Component Sales, 612-559-3090 

NH Naahaa 

Access Systems, 603-888-8160 

NC Cary 

Montgomery Marketing, Inc., 919-467-6319 

OH Daytoe 

The Lyons Corp., 513-278-0714 
OH Rickfiold 

The Lyons Corp., 216-659-9224 

T{l jruvwllU 

20th Century Marketing, Inc., 615-691-1918 

TX Aatllt 

Sundance Sales, Inc., 512-250-0284 

TX Noastea 

Sundance Sales, Inc., 713-772-4988 
TX RIchardsaa 

Sundance Sales, Inc., 214-699-0451 
UT Salt Lakt City > 

Electrodyne, 801-486-3801 
UT Salt Ukt City 

Electrodyne, Inc., 801-486-3801 
WA Rafaaad 

Quadra Sales Corp., 206-883-3550 

WA Maead 

Quadra Sales Corp., 206-883-3550 
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International Microelectronic Products (Cdn<)l •■lorMtiM: 

^ Marketing Services Department 408-996-5403 


lill Bel|lim. Onitm 

MCA-Tronix, TEL: (41) 36 27 80 
■ill CtpnkHn. Deaiurk 

Advanced Electronic, TEL; 01-194433 
lill Fnece. Bbc 

ERN, TEL: 956.00.11 
litl Helslakl. Hilaid 

Turion Oy, TEL: 90-372-144 
litl IvHl. Tel-Aviv 

STG International Ltd., TEL: 248231 
lali Ibly. Mllai 

Cefra S.R.L,, TEL: 23 60 154 
litl Japao- Nagaia-kai 

Internix, Inc., TEL: (0268) 25-1616 
lill Japaa. Ouka 

Internix, Inc., TEL: (06) 364-5971 
till Japai. Takya 

Internix, Inc., TEL: 03-369-1101 
litl Kirai. SmiI 

Duksung Trading Co., TEL: 854-5047, 854- 
5831 

litl Nnfen. Nirwiy 

Hans H. Schive A/S, TEL; 02 78 51 60 
litl Natkirlaida. ZMlirmir 

Tekelec Airtronic B.V., TEL: 079-310100 
litl Spall. Barealiii 

Interface, TEL: (3) 301 78 51 
litl Spall, BllfeH 

Interface S.A., TEL: (4) 415 08 93 
liH Spall. MairM 

Interface S.A., TEL: (1) 456 31 51 
litl SwadM. Vallligky 

Svensk Teleindustri AB, TEL: 8-380320 
litl Switzarlaid. ZwIek-SehNam 

Datacomp A6. TEL: 1-730 21 65 
litl Uiltad Kligduk Btrataghaa 

Steatite Microelectronics, TEL: 021 454 6961 
litl Wait BsrMwy, MMMfeaa 

Scantec GmbH. TEL: 89 134093 


International Microsystems 


International Microsystems, Inc. 
11554 C Avenue 
AutHirn, California 95603 
916-885-7262 


Intersil 


litartll. lie. 

10710 N. Tiitai Avmw 
C upartlaa. Calllinia 95014 
408-996-5000 
TWX: 910-338-0533 
SpicMe pndicl liliiaatlii: 


Memory 408-996-5679 

Analog 

Analog Switches/Multiplexers 408-996-5264 

Linear 408-9%-5513 

Timers, Counters 408-996-5152 

Watch, Clock 408-996-5484 

Data Acquisition Products 408-996-5152 

Discretes: 

FETs Bipolar 408-996-5136 

FETs, Power 408-996-5066 

Appllcallii ugliNrlig; 

408-996-5615 

Lltaratiri: 

Marketing Service Department 408-996-5403 

Priea aid dalivary: 

Customer Service Department 408-996-5343 

Plaea aa irdir-. 

Customer Service Department 408-996-5343 

Filliw-ip ai erdar; 

Customer Service Department 408-996-5343 


Sates OfficB & BaprBSBPtatiwBs 

AL Haatsvllla 

K & E Assocs. Inc., 205-883-9720 

A2 PkoMlx 

Shefler-Khan, 602-257-9015 

CA Las Alias 

Elrepco, 415-962-0660 
CA Sai Magi 

AODEM S.D., 619-695-2050 
CA Siiiyvala 

Intersil, Inc., 408-744-0618 
CA Waadlaad Hills 

Intersil, Inc., 213-887-7363 
CA Waadlaid Hills 

Interstate Mktg. Assoc., 213-883-7606 
CO Eiglswaad 

Thorson Rocky Mountain, 303-779-0666 
CT Wallligfard 

COM-SALE, 203-269-7964 
FL Fan Park 

EIR, Inc., 305-830-9600 
BA Daravilla 

K & E Assocs,, 404-448-7025 
BA Narerass 

Intersil, Inc., 404-441:0940 
IL Artligtai IWglib 

Intersil, Inc., 312-3^-6670 
IL Chicaga 

E. Dolin Sales, Co., 312-286-6200 

IR FI. Wayia 

Giesting & Assoc., 219-486-1912 
IH lidiaiapalis 

Giesting & Assoc., 317-263-0005 
lA Cadar Rapids 

Qy-Tronlx, Inc , 319-377-8275 
MO Savaraa Park 

New Era Sales; Inc., 301-544-4 KX) 

MA Lsxligiai 

Intersil, Inc., 617-861-6220 
MA Wattkan 

COM-SALE, 617-890-0011 
Ml CaloM 

Giesting & Assocs., 616-468-4200 

Ml Nartkvilla 

Giesting & Assocs,, 313-348-3811 
MR MIim^hiHs 

Intersil, Inc., 612-925-1844 
MR Mtaiisapalls 

PSI, 612-944-8545 
MO Bridgatai 

Dy-Tronix, Inc., 314-731-5799 
MO lidapaidsiea 

Dy-Tronix, Inc., 816-373-6600 
RH Maiekastar 

COM-SALE, 603-668-1440 
RJ EiglawaMI Cliffs 

Intersil, Inc., 201-567-5585 
RJ Mt. Lairal 

Comtek, Inc., 609-235-8505 
RM Alhagiargaa 

Shefler-Kahn, 505-296-0749 
RY Jamaica 

S-J Assoc., 212-291-3232 
RY Rackastar 

Ossman Comp. Sales Corp.. 716-424-4460 

RY Syracisa 

Ossman Comp. Sales Corp., 315-455-6611 

RC Raliigk 

K & E Assocs. Inc., 919-781-1406 
OH CiicliHti 

Giesting & Assocs,, 513-521-8800 

OH OiylM 

Giesting & Assocs., 513-293-4044 

OH Maitar 

Giesting & Assocs., 216-942-3407 

OK Tilsa 

Bonser-PHilhower Sales, 918-496-3236 


OR Baavartai 

LD Elctrns., 503-649-8556 
TR Jaisskaro 

K & E Assocs., 615-753-2921 

TX Aialli 

Bonser-Philhower Sales, 512-346-9186 

TX Haiatai 

Bonser-Philhower Sales, 713-495-3115 

TX RiekardtM 

Bonser-Philhower Sales, 214-234-8438 
TX Rlekardtai 

Intersil, Inc., 214-680-0370 

UT Salt Lake City 

Thorson Rocky Mountain, Inc., 801-973-7969 

VA Biekiigkam 

New Era Sales, 301-544-4100 

WA Siakamisk 

LD Elctrns., 206-568-0511 

WA Spakaas 

LD Elctrns., 509-922-4883 

Wl MIlwHksa 

Dolin Sales, Co., 414-482-1111 

Caa Biriaky. B.C. 

Woodbery Elect. Sales Ltd., 604-430-3302 
Cai Mluiaxaiga. Oatarii 

Gidden Morton Assoc. Inc., 416-671-8111 
Cai 81. Laiml. Qiabse 

Gidden Morton Assoc. Inc., 514-747-1770 
lit! Eiglaad. Hampsklra 

Intersil Datel (U.K.) Ltd., TEL: 0256-57361 
litl Fraica. St. Clwd-Cadax 

Intersil Datel Sari, TEL: (1) 602.58.98;. 
litl Haig Kaig 

Intersil Datel, TEL: 3-7214286-7 
litl West Barmaiy, Miicbn 

Intersil Datel GmbH, TEL: 89/530741 


Distributers 


AL Hntavllia 

Schweber Electronics, 205-882-2200 
AZ Pkaailx 

KieruHf Elctrns., 602-243-4101 

AZ Pfcaaalx 

Wyle Distribution Grp., 602-249-2232 

AZ Tiesai 

Kierulff Elctrns., 6IK-624-9986 
CA Ckalswartk 

Arrow Electronics, 213-701-7500 
CA ElSagiida 

Wyle Distribution Grp,, 213-322-8100 
CA Irvlie 

Schweber Elctrns., 714-863-0269 

CA IreiH 

Wyle Distribution Grp., 714-863-9953 

CA Irvlia 

Wyle Military, 714:^851-9953 

CA Los Aagalas 

Kierulff Elctrns., 213-725-0325 

CA Rawpirt Baack 

Arrow Electronics, 714-851-8961 

CA Pala Alla 

Kierulff Elctrns., 415-968-6292 

CA Sacramaala 

Schweber Electronics, 916-929-9732 

CA Sai Dlaga 

Anthem Elctrns., Inc., 619-453-9005 

CA Saa Olaga 

Arrow Elctrns., 619-565-4800 

CA Saa Dlaga 

Wyle Distribution Grp., 619-565-9171 

CA Sai Jaaa 

Anthem Elctrns. Inc., 408-946-8000 
CA Saiti Clara 

Schweber Electronics. 408-748-4700 
CA Saita Clara 

Wyle Distribution Grp., 408-727-2500 
CA Saiiyvala 

Arrow Elctrns., 408-745-6600 
CA Tistli 

Kierulff Elctrns., 714-731-5711 
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MANUFACTURERS & DISTRIBUTORS DIREC 


Kontron Electronics (Cont) 


iBtl Pnlipl. Llibu Mm 

Mattos Tavares Electronics Lda, TEL: 00351- 
19-616261 

litl SNth Afriu, SuitM 

Biowave Eiectronics, SA, TEL; 0027-485808 

litl Spil*- 

Belport Instrumentation SA, TEL; 00341- 
2628837 

litl Spita. MairlA 

Hispano Electronics SA. TEL: 0034-1-6194108 

till Swe4M. SHAyberg 

AB Transfer. TEL: 0045-8981620 

iBtl Swetai. UppiaiAt Vuby 

Lagercrantz Elektronik AB, TEL: 0046-760- 
86120 

lill SwIUwiMi. E|mIIi|k 

Kontron Electronic AG, TEL: 0041-21331535 
litl Swilzerlaii. Zvleb 

Kontron Instruments AG, TEL: 0041-1- 

4354111 

litl WmI Germi)|. Eebiif bel MwbN 

Kontron Messtechnik GmbH. TEL: 0049-89- 
31901-0 


Dlstrihitors 

litl Antnili. MilbHrM 

Parameters, TEL: 03-580-7444 
Ml AutraUi. SyiMy 

Parameters, TEL: 02-439-3288 
litl Brazil, Sai Paata. Ria. Parta Magra 

Cosele Instrumentos Electronicos, TEL: 255- 
1733 

litl FMaii. IMsMI 

OY Ammet AB, TEL: 0035-80-882044 

litl Haag Kaig. Kwaa Taag 

Hong Kong Equipment Center, TEL: 3-413888 

litl laila. Baaagalara 

SRI RAM Associates 

litl Karaa. Saaal 

Duksung Trading Co., TEL: 854-5047, 5831 

lall Haw Zaalaai. AiklaaB 

Professional Electronics, TEL: 493-029 

Ml Slagapara. Slag^ara 

Singapore Electronic & Engineering (Private) 
Ltd., TEL: 257-0211 
Ml Tahm. Talgal 

Gorman Co., Ltd., TEL: 02-5421924 


Kontron Electronics 

Kontron Electronics, Inc. 

FutureData Division 
5730 Buckingham Parkway 
Culver City, California 90230 
213-641-7200 
TWX: 910-328-7202 


Sales OffICB & BtprBSMtBtivn 

liU Aiatrla. Wala 

Kontron Elektronik GmbH & Co., TEL: 0043- 
222-670631-0 
tail Balglaak Brasaals 

C.N. Rood B.V., TEl. 0032-2-7352135 
lall Oannrk. Hairibahi 

E. BlichfeW APS, TEL: 0045-2867900 
litl FlalMi. Halalikl 

OY Emmet AB, TEL: 0035-80-882044 
liU Fraaca. Vallz^VHIacaaMay 

Kontron Electronique, TEL: 00331-946722 
latl firaat Brttabi. St. ASaaa 

Kontron Instruments Ltd., TEL: 0044-727- 
66222 

latl liraal. Haiti 

Tabor Electronics, TEL: 00972-4-644280 


Ml Italy. Clieaite Baluaa 

Celdis, TEL: 0039-2-6120041 
latl Italy. Miiaai 

Telav International SRL, TEL: 0039-2- 
4455741 

latl MatbariaiAs. Riitwiik 

C.N. Rood B.V., TEL: 0031-70-996360 

lall Narway. Oslo 

Bergman Instrumentering A/S, TEL: 0047-2- 
162210 

latl Partqal. Lisboa Cadax 

Mattos Tavares Electronics Lda, TEL: 00351- 
19-616261 

lit! Saitb Africa. Saadtai 

Biowave Electronics. SA, TEL: 0027-485808 
latl Spall. Madrid 

Belport Instrumentation SA, TEL: 00341- 
2628837 

latl Spall. Madrid 

Hispano Electronics SA, TEL: 0034-1-6194108 

till Swadaa. Saadybarg 

AB Transfer. TEL: 0045-8981620 

liU SwadM. Upplaads ¥isby 

Lagercrantz Elektronik AB. TEL: 0046-760- 
86120 

latl Switzartaid. Epallagas 

Kontron Electronic AG. TEL: 0041-21331535 
latl Swltzartaad. Zaricb 

Kontron instruments AG, TEL: 0041-1- 

4354111 

latl Waal Barauay. Eeblag bai Macbaa 

Kontron Messtechnik GmbH, TEL: 0049-89- 
31901-0 

PistritBlers 

latl AistraUa, Maibsaraa 

Parameters, TEL: 03-580-7444 
Ml Aa^aHa, Sydaay 

Parameters, TEL: 02-439-3288 
liH Brazil. Saa Paala. RIa. Parta Atogra 

Cosele instrumentos Electronicos, TEL: 255- 
1733 

latl Haag KMg. Kwh Tng 

Hong Kong Equipment Center, TEL: 3-413888 

Ml ladla. Baugstara 

SRI RAM Associates 
latl Kam. Saaal 

Duksung Trading Co., TEL; 854-5047, 5831 

liH Haw Znlaad. Aaklaad 

Professional Electronics, TEL: 493-029 
latl Slagapara. Slagapara 

Singapore Electronic & Engineering (Private) 
Ltd., TEL: 257-0211 
liH Talwaa. TaipM 

Gorman Co.. Ltd., TEL: 02-5421924 


Lambda 


Lambda Semiconductors 
121 International Drive 
Corpus Christi, Texas 78410 
512-289-0403 (In Texas); 1-800-255-9606 
TWX; 910-876-1404 


SilBs OffiCB & HeprBSBfltativBs 

liU Eiglaid. High Wytaabe, BKks 

Lambda Electronics, TEL: 44-494-36386 
Ml Fraan. Ln UHa. CadH 

Lambda Electronique S.A., TEL: 33-6-012- 
1487 

Ml Bariuay. Aeban 

Lambda Netzgerate GmbH, TEL: 49-7841- 
5031 

lall Israel. Tai Aviv 

IsLambda Electronics Ltd., TEL; 972-3-242- 
194 


latl Japan. Tikyi 

Nemic-Lambda K.K., TEL; 03-490-E 


Linear Technology Corpo 

Linear Technology Corporation 
1630 McCarthy Blvd. 

Milpitas, California 95035-7487 

408-942-0810 

TELEX: 172 110 


DistribHtors 

litl Aastrii 

Bacher Elektronische Gerate Gmbl- 
222-835646 
litl Balgiiai 

Microtron, TEL: 32-16-50586 

litl Dniurk 

E. V. Johanssen Elektronik A/S, T1 
839033 

latl Flalaid 

OY Fintronic AB. TEL: 358-0-6926 
latl FraiH 

Tekelec Airtronic, TEL: 33-1-53471 

latl lUly 

Eledra 3 S S.P.A., TEL: 39-2-3497 

lall Jipu 

Japan Macnics Corporation, TEL: 
0022 

latl Japaa 

Technology Trading Corporation, 
03-639-5581 

latl Japaa 

. Teijin Advanced Products Corpora 
044-506-4670 

laH Natbarteads 

Alcorn Electronics BV, TEL: 31- 1C 
laU Harway 

Eltron A/S, TEL: 47-2-46287P 
litl Spall 

Amitron, S.A., TEL: 34-1-2485863 

lafl Swadn 

Svensk Teleindustri, TEL: 46-8-3( 
latl Swltzartaad 

Stolz AG. TEL; 41-56-840151 
latl UalM Kiagdeai 

Dialogue Distribution, Ltd., TEL; ‘ 
682001 

latl Ualtad Klagdaai 

Microcall. Ltd., TEL: 44-84421-54 
latl Wnt Garanay 

Alfred Neye, TEL: 49-4106-6121 
Ml WMt Garwaay 

Metronfk, TEL; 49-89-6114063 
lall YagMiavla 

Ellyptic AG, TEL: 41-1-4931000 


LSI Computer Systems 

LSI Caapitar Syslaait. lac. 

1235 Watt Whltni Rnd 
MiiviHa. Haw Yark 11747 
518-271-0400 
TWX: 510-226-7833 
SpKifie pradact lataraMtlai; 

Ronald Colino 
AppIlHtlM HgiaaarlBg: 

Ronald Colino 
LItaratira: 

Nancy Leidig 
Prln aid dallvary: 

Nancy Leidig 
Fallaw-ip aa erdar; 

Nancy Leidig 
All athar iafanutlH: 

Nancy Leidig 

For Inti, sales: Mavex Technology, 516-47S 
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LSI Computer Systems (Cont) 


Salas Office & BiprasMtaliwis 

AL Huatsvlllt 

REMCO, 205-533-3763 
CA Statt Clara 

Fischer Assocs., 408-733-7350 
CA Waallaka Vltlaga 

Western Mktg., 213-889-6270 
6A Atlaala 

REMCO. 404-477-6937 
IL Elaiharst 

Fiat Engrg. Assocs., 312-547-6200 

MD Falloa 

Gaits & Pugh, Inc., 301-953-3724 
NH Marrimek 

Mech-Tron Co., 603-424-5300 
NJ Hasbraiek HalgUs 

Comp-Tech Sales, 201-288-7400 
NY New HyAt Park 

Comp-Tech Sales, 516-593-2628 
NY Paitlali 

Barthel Entprs., 716-377-3018 
NC HaMih 

REMCO, 919-847-5079 
OH ClavalaaA 

Components, Inc., 216-243-9200 
OH Wast Carrolltai 

Components, Inc., 513-866-0661 
TX HMStaa 

Electronic Mktg. Assoc., 713-498-8120 
VA Arlligtot 

Gans & Pugh, Inc., 703-527-3262 


LSI Logic 


LSI Lagic Corparatlaa 
1601 McCarthy Baalavari 
MilglUa. CaUfarala 95035 
408-263-9404 
TELEX; 172 153 


Sales Office & HepresMilativas 

AL Haatavllli 

Montgomery Marketing, 205-830-0498 

AZ ScattsAala 

Luscombe Engineering, 602-949-9333, TWX 
910-950-1333 

CA 

LSI Logic Milpitas, 408-263-9494, TLX 
172153 

CA (Northara) 

Taarcom, Inc., 415-960-1550, TWX 296991 

CA (Soathara) 

Centaur Corporation, 714-556-5420, TWX 
910-595-2887 

CO Linialaa 

Simpson Associates, 303-794-8381, TWX 
910-935-0719 
CT Waterbary 

HLM Associates, 203-753-9894 
FL Allaaieats Sprlaga 

Semtronic Associates, 305-831-8233 
8A Narerott 

Montgomery Marketing, 404-447-6127 
IL (SaatkarB) 

Design Solutions, 314-227-7170 

MO Calaialila 

Delta III Associates, 301-730-4700, TWX 710- 
862-1906 

Ml Oatrelt 

Rathsburg Associates, 313-882-1717 

MN Mlaaaapalls 

HMR, 612-831-7400 


MO St. Louis 

Design Solutions, 314-227-717Q 

NY Rochastar 

T-Squared Electronics. 716-924-9101, TWX 
510-254-8542 

NC Cary 

Montgomery Marketing, 919-467-6319, TWX 
510-920-0634 

OR Porttaad 

Westerberg & Associates, 503-297-1719 

TX Oallas 

Technology Sales, 214-380-0200 
UT Salt Lake City 

Simpson Associates, 801-566-3691 

WA Balavaa 

Westerberg & Associates. 206-453-8881 
Wl (East) 

Oasis Sales, 312-640-1850 

Wl (Was!) 

HMR. 612-831-7411, TLX 029-0537;TWX 910- 
576-2755 

Caa B.C. 

Westerberg & Associates, 206-453-8881, 

TWX 910-443-2319 
Caa Ottawa. Oataria 

RFQ Limited, 613-820-8445, TWX 610-562- 
1973 


Master Logic 


Master Logic Corporation 
761 E. Evelyn Avenue 
Sunnyvale, California 94086 
408-732-7777 

Spacific pradact iahnaallaa; 

Stephen R. Allen 
AppHwHaa a a gl a aa fl a g: 

Stephen R. Allen 

Lllaralara: 

Stephen R. Allen 
Price aad daiivary: 

Stephen R. Allen 
Fellew-ap aa ardar; 

Stephen R. Allen 
All athar iatwautiaa: 

Charles A. Allen 


Matrix 


Matrix Corporation 
1639 Green Street 
Raleigh, North Carolina 27603 
919-833-2837 


Matrox 


Matrox Electronic Systems Ltd. 

5800 Andover Avenue, T.M.R. 
Montreal, Quebec, H4T 1H4, Canada 
514-735-1182 
TELEX: 05-825651 



Sales OHioe & Represeotatives 

latl 

Australia. Epplag 

Mace Co. Pty. Ltd., TEL; 86-4060 

latl 

Austria. Vittsa 

Bacher Elektronishe Gerate, Ges. m.b.h., TEL; 
(0220) 835646-0 

latl 

Dnaurk. Giaslrup 

Jorgen Andersen Ingeniorfirma A.S.. TEL; (02) 
92 88 88 

latl 

Eaglaad. Laadan 

Perdix Comps., TEL; 01-690 1914/5 

latl 

Fialaad. Haislakl 

Oy Fintronic, AB, TEL: 90-692 60 22 


latl Fraaea. Asaiaras 

Metrologie, TEL: 791 44 44 
latl Graaca. Athaas 

American Tech. Entprs. S.A., TEL; 8219.470- 
8811.271 

latl Israel. GIvataylai 

EIM Inti. Elctrns. Ltd., TEL: (03) 744-041 
latl Italy. Mllaaa 

3-G Elctrns, s.r.L, TEL: 5455951 
latl Japaa. Tekye 

Internix Inc., TEL: 369-1101 
latl Natbarlaads, Orlauaslaa 

Matrox Benelux, TEL; 01626-3850 
latl Naw Zaalaad. Aacklud 

GTS Engrg.. Ltd., TEL; 546-745 
latl Naiway. Oslo 

Nordisk Electronik AS. TEL: 02-55-2485 
latl Portagal, Lisboa 

Ditram Components E Electronics Lta 
latl Spala. Madrid 

Unitronics S.A., TEL: 242-52-04 
latl Swadaa. Partlla 

Micro Scandia Industriautomation AB, TEL: 
32685 

latl Switzarlaad. Zarick 

Relais-Rohr, TEL: (01) 301 09 70 
latl Taiwaa. Taipal 

Multitech Inti. Corp., TEL: (02) 7681232 
latl Wast Garaiaay. Maachaa 

Ernst Rauscher Systemberatung, TEL: 089- 
878061 


Maxim Integrated Products 


Maxim integrated Products 
510 N. Pastoria 
Sunnyvale, California 94086 
408-737-7600 


Micre! 


MIcral 

1235 Midas Way 
Saaayvala. Califaraia 94086 
408-245-2500 
TWX: 910-379-0007 


MCE 


MCE Semiconductor 
1111 Fairfield Drive 
W. Palm Beach. Florida 33407 
305-845-2837 

TELEX: 513463 (MCE NPAB) 


Sales Office & RepreseRtatives. 

laH 

Ualtad Klagdeai. Tawkasbury 

MCE, Ltd., TEL: 0684-297777 

lull 

West Garauay, Maalch 

MCE Micro-Circuit Engrg. Vertr. GmbH, TEL: 
089-463085 

lull 

Wast GanasBy. Nuaraberg 

MCE Micro-Circuit Engrg. Vertr. GmbH, TEL: 
0911-533933 


Microcircuits Technology 


Microcircuits Technology. Inc. 
1157 San Antonio Road 
Mountain View, California 94043 
415-969-3600 
TELEX: 172 750 
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Micro Computer Control 


Micro Computer Control 
P.O. Box 275 

Hopewell. New Jersey 08525 
609-466-1751 


Micro Innovators 


Micro Innovators Inc. 

2348A Walsh Avenue 
Santa Clara,, California 95051 
408-988-0911 


Micro-Link 


Micro-Link Corporation 
14602 N. U.S. Hwy 31 
Carmel, Indiana 4^2 
317-846-1721 
TWX: 810-260-2634 


Distribitors 


Bw, Frun 
YREL, TEL: 956-8142 

Tiefei, SwedM 

EM Marketing AB, TEL: 46 0762 13570 

Wmw. W. Germay 

GK Electronics, TEL: 062-41-5-32-99 


S«lM OffiM « 


laU AntraHa. larwaad 

R & D Elctrns., TEL: 288-8232 
tail AMbla. M Vaaata 

Kapla Electronik, TEL: 02252-7459 
Mi M|tai. Imaala 

Belram S.A., TEL: 34.33.32 
Ml Baigiaai. BraxaNaa 

I.S.I., TEL: 02/660-13 56 
liti Cipria. NleaaM 

Poly Elctrns.. TEL: 21-27982 


Semicap. TEL: 01-221510 

lall EagM. Saabary-aa-HaaNa 

Pascall Elctrns. Ltd., TEL: Sunbury, 09327- 
87418 

tall Ftalaatf. Nabtakl 

Turion OY, TEL: 90-377787 

tall FfMca, Oraay 

MIcroel. TEL: 6-9070824 
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Gamaay. Maachaa 

Tekelec Airtronic. TEL: (089) 594-621 

Graaea. Athaaa 

Theodore D. Tzitzinias, TEL: 942 4071 

Haag Kaag. Haag Kaag 

Schmidt & Co. (H.K.) Ltd., TEL: 5-455644 

laila. Trlviadnia 
Kryonix, TEL: 63805 

laraal. Baal Brak 

Electrondart Ltd., TEL: 3-782460 

Italy, MHsaa 

Microelit S.R.L., TEL: 46.90.444 

Japaa. Takya 

Internix, TEL: (03) 369-1101 

Karaa. Saoal 

Han Sun Inti., TEL: 28-0958 

Natkarlaais. Brada 

Indelec B.V., TEL: 076-142333 

Narway. Data 

Eltron, TEL: 02-15-20-51 

ShII Africa. Bryanalaa 
S’Electronics 

Spala. Madrid 

Compania Electronica de Technicas, TEL: 

754-4530 

Swadaa. Vaiitagby 

Scancopter, TEL: 08/38 00 65 

Swltzartaad. Zarlck 

Telemeter AG. TEL: 01-202-7872 

Tataraa, Taipei 

Tai I Trading Co.. Ltd., TEL: 393 61111 


Micropac 



Micropac Industries, Inc. 
905 East Walnut Street 
Garland, Texas 75040 
214-272-3571 
TWX; 910-860-5186 
All attar tofanHttaa; 
Ext. 23, 37 


SalBs OfficB & RGpresaBtitiVBS 


Aaalria, Wiaa 

Transistor Vertriebs, TEL: 0043/222829451 

Batgiaw, Braaaala 

Manudax, TEL: 00322/22152500 

Daaanrk. Capaabagaa 

Semicap, TEL; 00451/221510 

Fraaea, Baalagaa 

ASAP, TEL; 00331/6047878 

Fraaea. Paris 

Comptoir Commercial D’Importation (CCI), 
TEL: 00331/2362045 

Great Britata. TkaaM-Oxfard 
Gain Elctrns., TEL: 0044/844215477 
Great Brtttea, HarraU-Badfard 
Synchro Svcs., TEL: 0044/234720575 
ttaly, Mtlaae 

El Pack S.R.I., TEL: 00392/6471673 

Nattarlaads. NiiaMgaa 

Varilec B.V., TEL: 00318/0445660 

Narway. Teasbart 

UMI A.S., TEL: 004733/22214 

Swadaa, Sataa 

AB Betoma, TEL: 00468/820280 

Swltzartaad. Badaa 

Comeltec AG, TEL: 004156/223152 

Switzartaad. Zarich 

Egli, Fischer Co. Ltd., TEL: 00411/2020234 

West Garaney. Gaasttaebt 
Microlec, TEL: 04152/72324 

West Ganasay. H awba r g 

IV Elctrn., TEL: 06172/23061 

West Ganaaay, Maaicb 

DIPL-Ing. Ernst Fey Nachf, TEL 089-184041 

WaM Ganaaay. Haaieh 

Neumueller GmbH, TEL: 089/61181 


lall West Ganaaay, Maaicb 

Nucletron Vertriebs GmbH, TEL: 089/146081 
latl West Gcraiany. Stattgart 

Ditronic GmbH, TEL; 0711/724844 


Micro Power Systems 


Micro Power SystMU. lac. 

3100 Alfred Street 
Saata Clara. Caiifamla 950S0 
408-727-5350 
TWX; 910-338-0154 
Specific predact iifanaatioa: 

Standard Products Division ext. 237 

Lltaratara: 

Standard Products Division ext. 237 


Sales Office & Representatives 


AL Haatavllla 

R.W. Mitscher Co., Inc., 205-852-7676 

AZ Taaqn 

Sun West Mktg. Assoc., 602-241-8163 

CA Lac Ataailtaa 

Reed Elec. Mktng., 213-598-6676, 714-821- 
9600 

CA Saa DIage 

Dy232 Sales, Inc., 619-560-6266 

CA Saaayvala 

NES. 408-980-1950 
CO Llttlatoa 

Quatra Inc., 303-795-3187 
FL ClaarwatK Baack 

Perrott Assocs., Inc., 813-443-5214 
FL Orlaado 

Perrott Assocs., Inc., 305-298-7748 

GA Lawraacayllta 

R. W. Mitscher Co., Inc,, 404-923-3239 

IL Arltaglaa Heights 

Coombs /Usoc., 312-439-9810 
IL BelHsg Maadaws 

KM A Sales, 312-398-5300 
IN Ft. Wayaa 

Coombs Assocs., 219-747-7661 
lA Marias 

REP Assocs., 319-373-0152 
KS Parker 

S. W. Woolard Co.. 913-898-6552 

KY Lastavilta 

K.W. Elctrn. Sales, 502-451-1860 
MB Baltlaiers 

Stemler Assocs., 301-944-8262 

MA Berliaglaa 

Dynamic Sales of New England, 617-272- 
5676 

Ml Livaata 

Lowell Wendt Mktg. Co.. 313-464-2722 

Ml Livaata 

Reptron Electronic, Inc., 313-525-2700 

MN Mlaaaapalis 

Peterson Sales Assocs., 612-884-3483 

MO Itackvilta 

Stemler Associates, 301-774-2268 

NJ Fraabold 

Comtronic Assoc., Inc., 201-431-3374 

NJ Maritaa 

Stemler Assocs., 609-966-4070 

NY Baiabrldga 

R.W. Mitscher Company, 607-967-7192 

NY Baftata 

R.W. Mitscher Co., Inc., 716-633-7970 

NY Malvilta 

Comtronic Assocs., 516-249-0505 

NY N. Syraeaaa 

R.W. Mitscher Co., Inc., 716-586-4012 

NY Ptalaviaw 

Comtronic Assoc., Inc., 516-681-7936 

NY nad Haak 

R.W. Mitscher Co., Inc., 914-758-8375 
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Micro Power Systems (Cont) 


NY Rackuttr 

R.W. Mitscher Co., Inc., 716-227-0839 

NY RockvIHi 

Comtronic Assoc., Inc., 516-536-4020 

NY StatM UI«M 

Comtronic Assoc., Inc., 212-979-3973 

NY WklttttMi 

Comtronic Assoc., Inc., 212-767-7461 

NC RalKak 

R.W. Mitscher Company, 919-876-0160 

OH Otytan 

K.W. Elctrn. Sales, Inc., 513-890-2150 

OH Skikir Helgkis 

K.W. Elctrn. Sales, Inc., 216-491-9177 

OH Wertkliitm 

K.W. Electronic Sales, Inc., 614-888-0483 

OK ' T>lu 

Quality Component, 918-664-8812 

OR TIgirk 

Elctrn. Comp. Sales, 503-245-2352 

PA Alllui Park 

K.W. Electronic Sales, Inc., 412-487-4300 
TN Jokasaa City 

R.W. Mitscher Co., Inc., 615-282-6240 
TN JekatoB City 

R.W. Mitscher Company, 615-282-6240 
TX Aaslla 

TMI, 512-835-0064 
TX Carrellloa 

TMI, 214-387-3601 
TX Hoaatoa 

TMI, 713-777-9228 
WA Marctr ItlaaA 

Elctrn. Comp. Sales, 206-232-9301 
Wl Mltwaakaa 

KMA Sales, 414-259-1771 


Distributors 


CA Lagwa KiUa 

MP Systems,-7 14-770-6411 
CA RaaaSa 

Jan Devices, 213-708-1100 
CA Saala Aaa 

Pacesetter Elctrns., 714-557-7131 
CA Saayvala 

Future Elctrns., 408-745-6570 
CA Saaayvala 

Pacesetter Elctrns., 408-734-5470 
CO WkaatrlAga 

Bell Inds., 303-424-1985 
CT OMkary 

Pilgrim Elctrns., 203-792-7274 
FL Claarwalar 

Diplomat Elctrns., 813-443-4515 
FL Orlaaia 

Chip Supply Company, 305-275-3810 

GA AMuta 

Wholesale Industrial Elect., 404-447-8431 
IL Elk Grave Vtllaga 

GBL Gooid Elctrns., 312-593-3220 
HO RaHlBeri 

Whitney Distrs., 301-944-8080 
HA Wlhalaglea 

Aved Elctrns., Inc,, 617-657-8310 
MN MlaaaapiUt 

The Joel Co., 612-545-5669 
NM Atbaqmrgie 

Alliance Elec., 505-292-3360 
NY Bumila 

Summitt Distrs., 716-887-2800 
NY E. Syracvta 

Add Elctrns., 315-437-0300 
OH Eaglawood 

Argent Inds., 513-836-8633 
OH Soloa 

REH Elctrns., 216-248-1636 


Ceiiakia 

R.W. Mitscher Company, 803-736-4544 

AMIaai 

Quality Comps., Inc., 214-387-4949 

Aastia 

Quality Comps., Inc., 512-835-0220 

Hoasioa 

Quality Comps., Inc., 713-772-7100 

Salt Laka City 

Bell Industries, 303-795-3187 

Seattle 

Robert E. Priebe Co., 206-682-8242 

Magvaa 

Taylor Elctrn. Co., 414-241-4321 

Aaatralia. Razalla 

Ampec Elctrns., TEL; (02) 818-1166 

Aaatrla. ViaaBa 

NANO-80. TEL: (0222) 387638 

OaBBiark. Cepeakagaa 

Advanced Elctrns. of Denmark Aps, TEL; 
011-45-2-194433 , 

Eaglaad 

B.A. Electronics 

Eagtaad 

Coole Marketing Services, Ltd., TEL: 011-44- 
734-700453 

Eaglaad 

MDL Components, Ltd. 

Eaglaad 

Quarndon Electronics Semiconductor, TEL: 
011-332-363-291 

Eaglaad, Essex 

Pronto Elctrn. Sys., Ltd., TEL: 01-599 3041/2 

Flataad. Halslaki 

Micronas, TEL: 011-358-0-5623-977 

Fraaca. Gaatllly 

Radio Television Francaise, TEL: 011-33-1- 
664-1101 

Fraaca. La Ckasaay 

A2M. TEL: 011-3-955-32-49 

Fraaca, Paris 

Unirep, TEL: 011-33-1-686-3942 

Hallaad. ZaatMauar 

T 0 {(gjgQ Airtrcnic T*^L: 079 310100 

Haag Kaag. Slagapara 

Sentry Tech., TEL: telex: 786-38646 

Israai. Tel Aviv 

STG Inti. Ltd., TEL: (03) 248231 

Italy. Flaraatiaa 

Intelco, TEL: telex: 843-573016 

Italy. Mllaae 

Tekelec Airtronic, TEL: 02-7380641 

Italy. Tarlao 

Inter-Rep, TEL: 221-422-843 

Japaa. Tekys 

Kaigai Elctrns., TEL: 586-0471 

Nadarlaad. Haaftaa 

Techmation, TEL; 04189-2222 

Harway. HvaMad 

Estronic, TEL: 02-786010 

Seatk Africa. Raakarg 

South Continental Devices, TEL: (Oil) 798- 
2400 

Spaia. Barcalaaa 

Diode Espana, TEL: 217 26 19-217-26-52 

Spaia. Barcalaaa 

Kimates Iberica, TEL: 230-0204, 230-0205 

Spaia. Bllkaa 

Diode Espana, TEL: 424 86 55-423-65-83 

Spaia. Madrid 

Diode Espana. TEL; 455 36 86 

SwadM. Daadaryd 

Setron AB, TEL: 011-0-753-0055 

Switzartaad, Sckwaiz 
Anatec AG. TFl : (042) .367633 

West Garanay. Haaikarg 

Microsan, TEL; 040-630-5067 

West Garanay. Maaick 

Adicom, TEL: 011-49-89-479699 

West Garanay, Maaick 

Kontron Elecktronik GmbH, TEL; 011-49-89- 
31901-381 


tail West Ganaaay. Maaick 

Tekelec Airtronic, TEL: 011-49-89-594621 


Micro Sciences 


Micro Sciences Corporation 
145 Commack Road 
Commack,, New York 11725 
516-499-0635 


MilerTronics 


MilerTronics 
303 Airport Road 
Greenville, South Carolina 29607 
803-242-9232 


Miller Technology 


Miller Technology Inc. 

647 North Santa Cruz Avenue 
Los Gatos, Califomia 95030 
408-395-2032 


Mitel Corp. 


MItal SaaricaadBClar 
P.O. Bax 13320 

Kaaita. Oatarle. Caaada K2K 1X5 
613-592-5630 
TELEX; 053-3221 
TWX; 610-562-8529 
Specific predact Marantiaa; 

Sales Office 
Applicatiaa aagiaaariag: 

Head Office 
LiUrstara: 

Sales Office 
Plica sad dallvary; 

Sales/Distributor Office 
Place aa ardar: 

Customer Service 
Fallcw-igi la ardar: 

Customer Service 
AH Btkar iBforantiaa: 

Sales Office 


SalBS OfTico i RBprBSBRtativBs 


AZ Scattsdala 

Dar-C Inc., 602-948-2240 
CA Las Alaailtes 

Santana Sales, 213-431-3533 
CA Las Gatos 

Pro Assocs., 408-358-3861 
CA Saa DIaga 

L & S Assocs., 619-455-0055 
CA Saa Diega 

Mitel Semiconductor, 619-276-3421 
CA Saa Josa 

Mitel Semiconductor, 408-249-2111 , 

CO Duvar 

D/Z Associates, 303-429-9369 
CT KHSiagtoa 

Norm Stachelek, 203-828-6161 . 

FL Boca Ratoa 

Mitel Semiconductor, 305-994-8588 
FL Claarwatar 

Hutto, Hawkins, Peregoy (H.H.P,), 813-797- 
4447 

FL Ft. Laudardala 

Hutto, Hawkins, Peregoy (H.H.P ), 305 . 971 . 
5750 
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Mitel Corp. (Cont) 


FL Maltlaii 

Hutto. Hawkins, Peregoy (H.H.P.), 305-831- 
2474 

SA Attaita 

Marty Marketing, 404-393-2325 

IL Oakfereek 

Mitel Semiconductor, 312-655-3930 

IL Ralliai Naadewt 

KMA Sales, 312-398-5300 

IN Ft. Wayaa 

Scott Electronics Inc., 219-484-7865 
IN lailaupolla 

Scott Elctrns. Inc., 317-897-9976 
KS Ovariui Park 

Advanced Tech. Sales, Inc., 913-492-4333 
MO Battlaisra 

Micro Comp. Ind., 301-247-0440 
HA 6ai1la|taa 

Access Systems, 617-229-2433 
Mi Troy 

Scott Elctrns. Inc., 513-791-2513 

MM Now Brigklsa 

T.W.C. Sales. 612-636-1770 

MO St. Laala 

Advanced Technical Sales, 314-721-4401 
NN Aiaiwrst 

Access Systems, 60-3-673-0554 

NJ HaddaaRMd 

Mesa Techn. Assocs., 609-429-9531 

NY CMfara 

L.R.C. Assoc., 914-268-4435 

NY E. NwmatK 

Tri Tech Electronics, Inc., 716-586-(^60 

NY EiMwsH 

Tri Twh Elctrns., Inc., 607-754-1094 
NY Fayattavilla 

Tri Tech Elctrns., Inc., 315-446-2881 

lY FlakfcJO 

Tri Tech Electronics, Inc., 914-897-5611 

NY VaHay Catta|a 

L.R.C. Assocs., 914-268-4435 

NC BtWyft 

A.B. Andrews & Co., 919-549-0563 
OH CiaeitiaU 

Scott Elctrns. Inc., 513-791-2503 

OH dayaiaad 

Scott Elctrns. Inc., 216-473-5050 

OH Kalariai 

Scott Elctrns. Inc., 513-294-0539 

OH RayaaMsbari 

Scott Elctrns. Inc., 614-863-1281 

PA Navartsm 

Mitel Semiconductor, 215-449-5556 

PA Plttakarfk 

Scott Elctms. Inc., 412-963-6116 

n AaaUa 

Logic 1. 512-459-1297 

YX OaHaa 

Mitel Semiconductor, 214-387-5581 

TX NiiMii 

Logic 1, 713-462-0641 
TX Rkhardaaa 

Logic 1, 214-234-0765 
UT SaN Uka City 

D-Z Associates, 801-268-2876 
UT SaH Lake City 

Electrodyne Inc., 001-486-3801 
WA Mmmi 

Quadra Sales Corp., 206-883-3550 

m HHwaakaa 

KMA Sales Co., 414-250-1771 

Caa E daia at aa. AMarta 

Deskin Sales, 403-451-4805 

Caa Markkaai. Oatarla 

Deskin Sales, 416-496-2511, 416-475-1412 

Cm ItostTMl* QnkM 

Deskin Sales, 514-331-2860 
Caa Ottawa. Oatarla 

Deskin Sales, 613-238-4542 


Caa 

RiduBoad. Britisb Getanabia 

Deskin Sales, 604-273-4963 

CA 

latl 

Argaattaa. Biwaas Abrea 

YEL S.R.L, TEL: 46-2211 

CA 

latt 

Aastralla. SjRlBay { 

Benmar Inti. Pty. Ltd., TEL: (02) 233-7939 

CO 

laU 

Aastrla, Scbaydgaasa 

Burisch GMBH & Co. KG, TEL: (0-22-2) 38 76 

CO 


38 

CO 

latl 

OaaaHrk. Ca^hagaa 

Advanced Eltrn. of Denmark APS, TEL: (01) 

19 44 33 

CT 

latl 

Deawark, Capaabagaa 

Mitel Semiconductor, TEL: 01-134712 

FL 

latl 

Ftaiaad. HaMaki 

YIeiselektroniikka OY, TEL: 90-558841 

IL 

latl 

Fraaea, Lavallals Parral 

Technology Resources SA, TEL: (1) 757 3133 

IN 

laH 

Garanay, Maacbaa 

Atlantik Elektronik GmbH, TEL: 010 49-89- 
8572086/89 

MA 

MN 

latl 

Graaca. Athaat 

Cybernetics. TEL: 01030 1 958 8464 

MS 

latl 

HaHaad, Wasssaav 

Werner Elctrns. BV. TEL: 01751 19225 


latl 

Haag Kng, Kawlaaa 

Chinam Associates. TEL: 3-7441186 

NJ 

NM 

latl 

Haag Kaag. Kawlaaa 

Draco Inti. Ltd., TEL: 3-891331, 3-446117 


lati 

Haag Kaag. Taaaa waa 

■ST 


Mitel (Asia) Ltd., TEL: 0-4636-41-6 


IbH 

ladia. Baagalara 

Flash Entprs., TEL: 72660 

NY 

latt 

Isrial, Harzlli 

Vectronics, TEL: (052) 56070/56071 

OH 

latt 

Italy, Mllaaa 

AMZ Elettronica SRL, TEL: (02) 4088441 

OK 

latt 

Jagaa. Takya 

Mitel Japan, TEL: (03) 402-9941 

TX 

latt 

Japaa, Takya 

■Wkyo Electron lfd:r TEL; 03-343-4411 

TX 

latt 

Karaa, Saaal 

Duksung Trading Co., TEL: 854-5047 

TX 

latt 

Naw Zaalaad. Aacktaad 

G.T.S. Engrg. Ltd., TEL: 456-745, 543, 214 

TX 

latt 

Narway, Aakar 

Intelco AS. TEL: (47 2) 78 06 76 

VA 

latt 

Saatb Africa 

Promilect (PTY) Ltd., TEL: (Oil) 789-1400 

WA 

latt 

Snth Walas, Gwaat 

Mitel Semiconductor, TEL: 0291-423262 

Wl 

latt 

Spala. Madrid 

(tompania EI«:tronica, TEL: 754-30 01/77, 

Wl 


754-30-77 

Caa 

latt 

Swadaa, Stackbalai 

LM Ericsson Telemateriel AB, TEL: 46 8 

7424180 

Caa 

latt 

Switzariaad. Zarich 

EGLI Fischer & Co.. TEL: (01) 202 02 34 

Can 

latt 

Tahaaa, Talpai 

Fairply Enterprises, TEL: 581-2156, 541- 
6135/6133 

Cu 

Caa 

latt 

Uaitad Kiagdaai. Eaaax 


Pronto Elctrns. Sys., TEL: 01-554-6222 

Caa 

DistribNiors 

Caa 

AL 

HaatavMe 

Contact Elctrns., 205-881-9321 

Caa 

AZ 

Pbaaali 

Sterling Elctrns. Inc., 602-258-4531 

Cu 

AZ 

Taava 

Anthem Electronics, 602-244-0900 


CA 

Chatawarth 

Anthem Electronics, 213-700-1000 

Cu 

CA 

Saa Dia^ 

Anthem, 619-279-5200 

Cu 

CA 

Saa Jaaa 

Anthem Electronics, 408-946-8000 

latl 

CA 

Saata Aaa 

Pacesetter Elctrns., 714-557-7131 

latl 


Siaayvala 

Pacesetter Elctrns., 408-734-5470 

Tistia 

Anthem Electronics, 714-730-8000 

Eaglawaad 

Anthem Electronics, 303-790-4500 

Eiglawesd 

Industrial Elctrns. Inc., 303-694-9444 

Wastwiastar 

D-Z Associates, 303-429-9369 

East Havaa 

J.V. Elctrns., 203-469-2321 

FI. Laadardala 

Time Elctrns., 305-974-4800 

Nerthbroak 

Classic Comps., 312-272-9650 

ladlasagolis 

Graham Electronics, 317-634-8208 

WlWagtaa 

R C Comps., 617-657-4310 

MiBBsagalis 

Industrial Components, 612-831-2666 

MaMaa 

Falcon Communications, 314-276-5169 

Ballauwr 

Mid Atlantic. 609-931-5303 

Albaqaargaa 

Sterling Elctrns. Inc., 505-884-1900 

PISwviSW 

ACI Elctrns. Corp., 516-293-6630 

Syraeasa 

ADD Elctrns., 315-437-0300 

Clavsiaad 

CAM/RPC Electronics, 216-461-4700 

Taiu 

Quality Comps. Inc., 918-664-8812 

Addlsaa 

Quality Comps. Inc., 214-387-4949 

Aastia 

Quality Comps. Inc., 512-835-0220 

Haastaa 

Quality Comps. Inc., 713-722-7100 

Sagatlaad 

Quality Components, 713-491-2566 

Glaa Allaa 

Hermitage, 804-798-3830 

Radamd 

Paccom Inc., 206-883-9200 

HagaiMi 

Taylor Electric Co., 414-241-4321 

Now Barlla 

Classic Components, 414-786-5300 

Braagtaa, Oatarla 

Zentronics, 416-451-9600 

Baniaby. Brltlsb Colaabla 

R-A-E Indl. Elctrns. Ltd., 604-291-8866 

Calgary. Albarta 

Zentronics, 403-272-1021 

EdaisatsB. Albarta 

R-A-E Indl. Electronics Ltd., 403-451-0001 

Ottawa, Oataria 
Zentronics, 613-238-6411 

Mcbawad. BrHIab Calaatoia 

Zentronics, 604-273-5575 
St. Laaraal. Qaaboc 

Canadian General Electric Co. Ltd., 514-989- 
5834/5/6 

St. Laaraal. Qaakw 

Zentronics, 514-735-5361 

Taraata. Oataria 

Canadian General Electric Co., Ltd., 416-530- 
2700 

Watariaa. Oatarla 
Zentronics, 519-884-5700 
WlBsipag. Maaltaba 
Zentronics. 204-775-8661 
Argaattaa. Baaaaa Alraa 
YEL S.R.L., TEL: 46-2211 
AaatraHa. Sydaay 

Benmar Inti. Pty. Ltd., TEL: (02) 233-7939 
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litt Autrii. ScktydguM 

Burisch GMBH & Co. KG. TEL; (0-22-2) 38 76 
38 


litl DMurk 

Mitel Semiconductor, TEL; 01-134712 


lilt Grewe. Atfeeis 

Cybernetics, TEL; 01030 1 958 8464 


l*tl ItollMi. Wassuur 

Werner Elctrns. BV. TEL; 01751 19225 


Inti Hm( Keig. KiwImm 

Draco Inti Ltd., TEL; 3-891331, 3-446117 


litl Hm| Kei(. Tsm Wu 

Mitel (Asia) Ltd., TEL; 0-4636-41-6 


litl Mia. Baaialfra 

Flash Entprs., TEL; 72660 


latt Italy. 

AMZ Elettronica SRL. TEL; (02) 4088441 


latl Japai- Takya 

Mitel Japan, TEL; (03) 402-9941 


latl Japai. Tikyi 

Tokyo Electron Ltd., TEL; 03-343-4411 


latl Narway. Askar 

Intelco AS. TEL; (47 2) 78 06 76 


latl SwItzarlaaC ZHisb 

EGLI Fischer & Co., TEL; (01) 202 02 34 


latl UilM KlapJaa. Esasx 

Pronto Elctrns. Sys., TEL; 01-554-6222 


Mitsubishi Electronics 


Mitsubishi Electronics America, Inc. 
Semiconductor Division 
777 North Pastoria Avenue 
Sunnyvale, California 94086 
408-730-5900 

TELEX; 172296 MELA SUVL. 

TWX; 910-339-9549 


Call Diplomat 
For 

A MITSUBISHI 
ELECTRONICS 


San Francisco. CA (408) 734-1 900 
Los Angeles, CA (21 3) 700^700 
Orange County, CA (714) 549-8401 
San Diego, CA (61 9) 292-5693 
Salt Lake City, UT (801 ) 486-41 34 
Denver, CO (303) 740^300 
Chicago, IL (31 2) 595-1 000 
Boston, MA (61 7) 935-661 1 
Danbury, CT (203) 797-9674 
Melville, NY (516) 454-6400 
Syracuse, NY (31 5) 652-5000 
Totowa, NJ (201) 785-1 830 
Columbia, MD (301 ) 995.1 226 
Atlanta, GA (404) 44^1 33 
Clearwater, FL (81 3) 443451 4 


DiPLOMflT 


C OWP O ro iH OM 


Monolithic Memories 

MaislllMe Msnerlas. lac. 

2175 Mstlea CaHsfi BM 
Saiti Clan. CA 95050 
408-970-9700 


$al88 Offlci & BepresoBlativos 

AL HaalsvIHa 

REP, Inc., 205-881-9270 

AZ Scattsdala 

Summit Sales, 602-998-4850 

CA Artan 

Thresum Assoc., 916-269-1543. 

CA Braa 

Monolithic Memories, 714-556-1216 

CA Capartlaa 

Monolithic Memories. 408-996-1477 
CA Capartlaa 

Thresum Assocs., 408-996-9889 
CA Foaatali Villay 

Bager Elctrns., 714-957-3367 
CA Irvlaa 

Monolithic Memories, 714-556-1216 

CA PaMdaaa 

Monolithic Memories, 714-556-1216 
CA Saa Olaga 

Littlefield & Smith, 714-455-0055 

CO Duvir 

Monolithic Memories, 303-423-1020 
CO WkMlrldH 

Waugaman Assocs., 303-423-1020 
CT Narth Hivaa 

Comp Rep Assocs., 203-239-9762 


FL 

FL 

FL 

FL 

GA 

GA 

IL 

IL 

IL 

IN 

lA 

KS 

MD 

MA 

MA 

MA 

Mi 

M« 

MN 

MO 

NJ 

NJ 

NM 

NV 

NY 

NV 

NV 

NC 

OH 

OH 

OH 

OH 

OK 

OR 

PA 

TN 

TX 

TX 

TX 

TX 

UT 


AlliMHits Spriipt 

Dyne-A-Mark, 305-831-2097 

Claarwalar 

Dyne-A-Mark. 813-441-4702 

Fart Laaiarials 

Dyne-A-Mark, 305-771-6501 

Pala Bay 

Dyne-A-Mark, 305-727-0192 

Narerets 

Monolithic Memories, 404-447-4119 

Taekar 

Rep, Inc., 404-938-4358 

Laakard 

Monolithic Memories, 312-932-1940 

Naparvllla 

Monolithic Memories, 312-961-9200 

Ralllag Maadaws 

Sumer, 312-991-8500 

ladlaaapelis 

Leslie M DeVoe, 317-842-3245 

Cadar Rapldt 

S & 0 Sales, 319-393-1845 

Olitka 

Rush & West, 913-764-2700 

Baltiaan 

Monolithic Sales, 301-296-2444 

Ckalaufard 

Monolithic Memories. 617-256-3573 

Fraalagbaai 

Monolithic Memories, 617-875-7373 

Wulwaad 

Comp Rep Assocs., 617-329-3454 

Gram Palat 

Greiner Assocs., 313-499-0188 

Edina 

Mel Foster Technical Sales, 612-941-9790 

Ediaa 

Monolithic Memories. 612-922-2260 

Ballwla 

Rush & West, 314‘-394“7271 

Satsax 

Monolithic Memories, 201-875-9430 

Taaaaek 

R. T. Reid Assoc., 201-692-0200 

JUlHM|Mf1|M 

BFA Corp.. 505-292-1212 

E. Rschasiar 

Tri-Tech Electronics, 716-385-6500 

Eidwall 

Tri-Tech Electronics, 607-754-1094 

Fayattavllla 

Tri-Tech Electronics, 315-446-2881 

FlakklU 

Tri-Tech Electronics, 914-897-5611 

RaMgh 

Rep. Inc., 919-851-3007 

Ciaclauti 

Makin Assocs., 513-871-2424 

Calanibas 

Makin Assocs., 614-459-2423 

Daytaa 

Monolithic Memories, 513-439-0470 

Kaat 

Makin Assocs., 216-921-0080 

Tain 

West Assocs,, 918-492-0390 

Partlaad 

N. W. Mktg., 503-297-2581 

Oralud 

CMS Mktg., 215-885-5106 

JaHareas City 

Rep, Inc., 615-475-4105 

Aaslla 

West Assocs., 512-454-3681 

Dallaa 

Monolithic Memories, 214-690-3812 

DaUw 

West Assocs., 214-248-7060 

Haatlon 

West Assocs., 713-777-4108 

Salt Lika City 

Waugaman Assocs., 801-261-0802 
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Monolithic Memories (Cent) 

CT 

VA 

RutM 

CT 


Monolithic Sales, 703-620-9558 


WA 

BtlllVM 



Northwest Mktg., 206-455-5846 


Wl 

BroekfMi 



Sumer. 414-784-6641 

EL 

Cm 

RrtaptM. Oittrio 



Cantec, 416-791-5922 

EL 

Cm 

OaltorA Om Ormaix. OMtoc 



Cantec, 514-683-6131 

FL 

Cm 

OiUwa. Oilario 



Cantec, 613-725-3704 

GA 

Cai 

Watviaa. Oilaiia 



Cantec, 519-744-6341 

GA 

PR 

Mayagaaz 



Comp Rep Assocs.. 809-832-9529 

GA 

Distributors 

IL 



IL 

AL 

HHtsfilla 



Hall-Mark Elctrns., 205-837-8700 

IL 

AZ 

PkONiX 



Kierulff Elctrns., 602-243-4101 

IH 

AZ 

Taapa 



Anthem Elctrns., 602-244-0900 

IN 

fUL 

TSBpS 



Bell Inds., 602-966-7800 

lA 

AZ 

Taapa 



Marshall Elctrns., 602-968-6181 

lA 

AZ 

Ticsm 



Kierulff Elctrns., 602-624-9986 

KS 

CA 

Caaaga Park 



Marshall Elctrns., 213-999-5001 

MB 

CA 

Ckailarartt 



Anthem Elctrns., 213-700-1000 

MB 

CA 

Chatswartli 



Arrow Elctrns., 213-701-7500 

MB 

CA 

ElMHta 



Marshall Elctrns., 213-686-0141 

MO 

CA 

Irvlaa 



Marshall Elctrns., 714-556-6400 

MA 

CA 

Lm Aagalu 



Kierulff Elctrns., 213-725-0325 

MA 

CA 

Nawpart Baach 



Arrow Elctrns., 714-851-8961 

MA 

CA 

Pala Ails 



Kierulff Elctrns., 415-968-6292 

Ml 

CA 

Saa DIage 



Anthem Elctrns., 619-279-5200 

Ml 

CA 

Sm Diage 



Arrow Elctrns., 619-565-4800 

IM 

GA 

8m Olaga 



Kierulff Elctrns., 619-278-2112 


CA 

Saa JsM 



Anthem Elctrns., 408-946-8000 


CA 

SHagvala 

MN 


Arrow Elctrns., 408-745-6600 


CA 

SaHfvaia 

MN 


Oipiomat/Westiand, 408-734-1900 


CA 

Taatia 

MN 


Anthem Elctrns,, 714-730-8000 


CA 

Taatia 

MO 


image Elctrns., 714-730-0303 


CA 

Taatia 

MO 


Kierulff Elctrns., 714-731-5711 


CO 

Aarara 

NH 


Arrow Elctrns., 303-696-1111 


CO 

Eaglawaad 

NJ 


Anthem Electronics, 303-790-4500 


CO 

EaglawsaA 

NJ 


Kierulff Elctrns., 303-790-4444 


CO 

WfeastrMge 

NJ 


Bell Inds., 303-424-1985 


CT 

Saatii NarwaUi 

NJ 


Bond Elctrns., 203-852-1001 


CT 

WalHagfari 

NJ 


Arrow Elctrns., 203-265-7741 



MANUFACTURERS & DISTRIBUTORS DIRECTORY 


WalliagfarA 

NJ ML Laarsl 

Kierulff Electrns., 203-265-1115 

Marshall Elctrns., 215-627-1920 

Walllagfard 

NJ Nalisg 

Marshall Elctrns., 203-265-3822 

Vantage Electrns., 201-667-1840 

Ft. Laadardala 

NM AlbagaergH 

Arrow Elctrns., 305-776-7790 

Arrow Elctrns., 505-243-4566 

Ft. Laadardala 

NM AlbagaarqH 

Hall-Mark Elctrns., 305-971-9280 

Bell Inds., 505-292-2700 

Orlaada 

NY Baffaia 

Hall-Mark Elctrns., 305-855-4020 

Summit Distrs., 716-884-3450 

Palai Bag 

NY Eut SyrauM 

Arrow Elctrns., 305-725-1480 

ADD Elctrns., 315-437-0300 

St. Pstarsbiirg 

NY Eadwail 

Kierulff Elctrns., 813-576-1966 

Marshall Elctrns.. 607-754-1570 

Nararesa 

NY Faraiagdala 

Arrow Elctrns., 404-449-8252 

Arrow Elctrns., 516-694-6800 

Narcrasa 

NY Haappaaga 

Hall-Mark Elctrns., 404-447-8000 

Arrow Elctrns., 516-231-1000 

NercraM 

NY HaappMga 

Kierulff Electrns., 404-447-5252 

Current Comps., 516-273-2600 

BaaaNailla 

NY Haappaaga 

Hall-Mark Elctrns., 312-860-3800 

Lionex, 516-273-1660 

Elk Grow Villas 

NY LIvarpMl 

Kierulff Elctrns., 312-640-0200 

Arrow Elctrns., 315-652-1000 

SehaBaiiiarg 

NY Rwbistar 

Arrow Elctrns., 312-397-3440 

Arrow Elctrns., 716-275-0300 

iaiiiaaapalis 

NY Rscbestar 

Advent Elctrns., 317-872-4910 

Summit Distrs., 716-334-8110 . 

laAiaaapslla 

NC RaMgb 

Arrow Eicirns., 317-243-9353 

Haii-Mark Eictrns., 919-672-0712 

Cadar lUpMa 

N€ flalelgb 

Advent Elctrns., 319-363-0221 

Resco Raleigh, 919-781-5700 

Cadar Rapids 

NC WlaatM-SalBBi 

Arrow Electrns., 319-395-7300 

Arrow Elctrns., 919-725-8711 

iMSxa 

OH CMtarvllla 

Hall-Mark Elctrns., 913-888-4747 

Arrow Elctrns., 513-435-5563 

BaHlmra 

OH Ctawtaad 

Arrow Elctrns., 301-247-5200 

Hall-Mark Elctrns., 216-473-2907 

Baltlaara 

OH CelHBbas 

Hall-Mark Elctrns., 301-796-9300 

Arrow Electrns., 614-885-8362 

BaWanra 

OH OagtM 

Kierulff Electrns., 301-247-5020 

Marshall Elctrns., 513-236-8088 

Galtkarakvg 

OH SalM 

Pioneer Wash., 301r948-0710 

Arrow Elctrns., 216-248-3990 

Blllsrtca 

OH Wsatarvilla 

Kierulff Elctrns., 617-667-8331 

Hall-Mark Elctrns., 614-891-4555 

BarltagtM 

OK Taiu 

Lionex, 617-272-9400 

Hall-Mark Elctrns., 918-835-8458 

Wobara 

OK TbIm 

Arrow Elctrns., 617-933-8130 

Quality Components, 918-664-8812 

Abb Arbor 

OK Taba 

Arrow Elctrns., 313-971-8220 

Radio. Inc., 918-587-9123 

Graad Rapids 

m Partlaad 

Arrow Electrns., 616-243-0912 

Kierulff Elctrns., 503-641-9150 

Graad Rapids 

PA Harabaai 

RS Elctrns., 616-241-3483 

Pioneer/Delaware Valley, 215-674-4000 

Kalaauzso 

PA Mawtivllls 

RS Elctrns., 616-381-S470 

Arrow Elctrns., 412-856-7000 

LiVMla 

TX AddisM 

RS Elctrns., 313-525-1155 

Quality Comps., 214-387-4949 

BleaailagtM 

TX AasHa 

HaH-Mark Elctrns., 612-941-7500 

Hall-Mark Elctrns., 512-258-8848 

EdNn 

TX AasHa 

Arrow Elctrns., 612-830-1800 

Quality Comps., 512-835-0220 

Edlaa 

TX Dallas 

Kierulff Elctrns., 612-835-4388 

Arrow Elctrns., 214-386-7500 

Marytaad Hsigbta 

TX Dallas 

Hall-Mark Elctrns., 314-291-5350 

Hall-Mark Elctrns., 214-234-7300 

St. LhIs 

TX HaasfM 

Arrow Elctrns., 314-567-6888 

Hall-Mark Elctrns., 713-781-6100 

MmMmsMt 

TX SMferd 

Arrow Elctrns., 603-668-6968 

Arrow Elctrns., 713-530-4700 

CbarniHlil 

TX Sagarlaad 

Hall-Mark Elctrns., 609-424-0800 

Quality Comps., 713-491-2255 

FaIrfIsM 

UT Salt Laka City 

Arrow Elctrns., 201-575-5300 

Bell Inds., 801-972-6969 

FablMd 

UT San Laka City 

Kierulff Elctrns., 201-575-6750 

Kierulff Elctrns., 801-973-6913 

FairfMd 

WA BeHam 

Lionex, 201-227-7960 

Almac Electronics Corp., 206-643-9992 

MaarsstMia 

WA BaUavaa 

Arrow Elctrns., 609-235-1900 

Arrow Elctrns., 206-643-4800 
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WA 

RadaioBd 

Anthem Electrns., 206-881-0850 

WA 

Tukwila 

Kierulff Elctrns., 206-575-4420 

Wl 

Oak Cmk 

Arrow Elctrns., 414-764-6600 

wt 

Oak Creak 

Hall-Mark Elctrns., 414-761-3000 

Wl 

Wsaksska 

Kierulff Elctrns., 414-784-8160 

Caa 

BraaiptoB. Oatario 

Zentronics Ltd., 416-451-9600 

Caa 

Calgary. Albarta 

Zentronics Ltd., 403-230-1422 

' Caa 

Maatraat. Oacbac 

Future Elctrns., 514-694-7710 

Caa 

Maatraal. Qasboc 

Zentronics Ltd., 514-735-5361 

Caa 

Napsaa, Oatario 

Zentronics Ltd., 613-226-8840 

i Caa 

RIchaioad. Briliah Cainabla 

Zentronics Ltd., 604-273-5575 

I Caa 

Toroate. Oataris 

Future Elctrns., 416-663-5563 

Caa 

VaacoBvar. British Cafnariiia 


RAE Elctrns., 604-291-8866 

Caa 

Waisriaa. Oatarta 

Zentronics Ltd., 519-884-5700 

> Caa 

Wlaaipag. Maaitaba 

Zentronics Ltd., 204-775-8661 

latl 

Aatwarp. Bstgiaai 

D & D Electronics, TEL: 3-8277934 

tall 

Aaslralla, Barwtad 

R & D Elctrns. Pty. Ltd., TEL: 3-288-8232 

tall 

Aaslralla. Craws Naat 


R & D Elctrns. Pty. Ltd., TEL: 2-439-5488 

tall 

Aastria. WIm 

Ing. Ernst Steiner, TEL: 22-8274740 

tall 

BsalHM. Fraaca 

Datadis S.A., TEL: 9-1-6056000 

tall 

Dsaatark. Kekkadal 

C-88. TEL: 2-244888 

tall 

Eaglaad. BarkaMra 

Macro Mktg. Ltd., TEL: 628663011 

tall 

Eaglaad. Birattaghaai 

Memory Devices Ltd., TEL: 021-455-9395 

tall 

Eagtaad. tot Malassy 

Memory Devices Ltd., TEL: 1-9411066 

tall 

Eaglaad. Haaipsklra 

Monolithic Memories Ltd., TEL; 9-011-44-252- 
511099 

tall 

Fiaaca, Auiaras 

Alfatronic S.A.R.L., TEL: 1-7914444 

tall 

Fraaca. Lax Uilt Cadax 

Generim S.A.R.L., TEL: 1-9077878 

tail 

Fraaca. Raagla Cadax 

Monolithic Memories France S.A.R.L., TEL: 1- 
6874500 

latl 

Bamay. Barila 

Dr. Dohrenberg Vertriess GmbH. TEL: 030- 
2138043-45 

tail 

Garauay. Baritagaa-Stattgart 

Positron Bauelemente Vertriebs GmbH, TEL; 

07 156-23051 

tail 

Bamay. Maaich 

Astronic GmbH, TEL: 304011 

tail 

GanaaBy. Maalck 

Elctrn. 2000 Vertriebs GmbH. TEL: 89-434061 

tall 

Bamay. Maalck 

Monolithic Memories, GmbH, TEL: 89-984961 

tali 

Garauay. Qalckbara 

Nordelektronik GmbH KG. TEL; 04106-4031 

latl 

Hatalaki. Flalaad 

Findip-Havulinna 

lall 

l|xssl. Hallaad 

Alcorn Electrns, B.V., TEL: 31-10-519533 

latl 

ladla, PIN 

Kryonix, TEL: 011-63805 


iBtl Isml, Til Aviv 

Telsys Ltd., TEL: (3) 494891-5 

iitl Italy. Mlliaa 

Comprel S.R.L, TEL: 2-6120641 

iBti JipiB. Tokyo 

Monolithic Memories Japan KK. TEL: 3-207- 
3131 

iBtl Lo RolKq-KorkaoB. FraBco 

Bellion-Electronique, TEL: 9-(98)-28-03-03 
iBtl Norway. Oslo 

Henaco A/S, TEL: 2-162110 
IBII Possac Cadax. Fraoco 

Composants S.A., TEL: 9-(56)-36-40-40 
loll SaoBi, Koroa 

Duck Woo Trading Co.. TEL: 725-1330 
IbII Soyasiaat. Fraoco 

Generim, TEL: 1-(76)-49- 14-49 
lall Slagapcro. Kataai Ayar 

Oynamar International Ltd., TEL: 747-6188 
IbII Soutk Africa. PlBogowrla 

Promilect Pty Ltd., TEL; 789-1400 
loll SpalB, Madrid 

Sagitron, TEL: (1) 402-6085 
iBtl Sarroy IbII, EayUad 

Microlog Ltd., TEL: (04862) 66771 
latl SwodN. Solaa 

Naxab, TEL: 8-985140 
latl Swltzartaad. Zarlck 

Industrade AG, TEL; 01-3632230 
IbII Taiwaa, Talfwi 

Multitech Inti. Corp., TEL: (2) 769-1225 
IbII Tokyo. Japaa 

Internix Inc., TEL: (03) 369-1101 
IbII Tokyo, Japaa 

K. Tokiwa & Co„ TEL: (03) 766-1300 
loll Tokyo. Japaa 

Synerdine Inc., TEL; (03) 461-9311 
latl TobIob. Fraaca 

Dimel, TEL: 94/414963 


Monolithic Systems 

Monolithic Systems Corporation 
84 Inverness Circle East 
Englewood, Colorado 80112 
303-770-7400 


Monosil 

Monosil, Inc. 

3060 Raymond Street 
Santa Clara, California 95050 
408-727-6562 
TWX; 910-338-0540 


Mostek 

Mostek Corporation 
1215 West Crosby Road 
Carrollton, Texas 75006 
214-466-6000 
TELEX: 730423 
SpMifIc pradact lafortatloa: 


Microcomputers Components Jim Booth 

Microcomputer Systems Rod I. Wonitzer 

Telecommunications .... Jim Garrett 

Memory Systems . Lee Christian 

Memory Products ..... Jeff Schiageter 

Litaralan; 


Literature Department M/S 2205 
Prlco aad dollvory: 

Contact Sales Office or Gist. 
Follow-ap OB ardor: 

Customer Service 



latl Aastria, VIOBoa 

Transistor Vertriebsges. mbH, TEL; (0222) 
829451, 829404 
latl Bolglaai. Brassols 

Mostek international, TEL; 02/762. 18.80 
IbII Balgiaai, BrasMls 

Sotronic, TEL: 02-736.10.07 
IbII DoBourk, Capaakagoa 

Semicap APS, TEL: 01-22.15.10 
latl Flalaad. Holtiaki 

Insele Oy, TEL: 0 735 774 
latl Fraaeo. BUC 

Copel, TEL: (1) 956.10.18 
latl Fraaeo. Boaaaoil 

Mecodis, TEL: (1) 339.20.20 
loll Fraaca. Ckaloa/Saoaa 

Facen 

latl Fraaca. Fraaoos Cadox 

Mostek France s.a.r.l., TEL: (1) 666.21.25 

latl Fraaca, Lilts 

Facen 

latl Fraaeo. Mealroags 

P.E.P.. TEL: (1) 735.33.20 

latl Fraaca. Naacy 

Facen 

latl Fraaca. Robob 

Facen 

latl Fraaca. Raagla Cadax 

Scaib, TEL: (1) 687.23.13 

latl Fraaca. Strasboarg 

Facen 

tail Fraaca. VUtaarbaaBO 

Sorhodis, TEL: (7) 885-0044 

tail Fraaca. Wasgaakal. Hard 

Faceri, TEL; (20) 98.92.15 
tall Garauay. Barlla 

Dr Dohrenberg, TEL: (030) 213.80.43 
tail Baranay. Baiiia 

Neye Enatechnik GmbH 
latl BaraMay, Banastadt 

Neye Enatechnik GmbH 
Ml Baranay. DaaaMdorl 

Neye Enatechnik GmbH 
tail Bwauay. Haaaavar 

Neye Enatechnik GmbH 
latl Baranay. Mlchabtadt 

Siegfried Ecker, TEL; (06061) 2233 
tall Garmay. Maackaa 

Dema-Electronic GmbH, TEL; (089) 2724053 
tall Baranay. Maackaa 

Mostek GmbH, TEL: (089) 95.10.71 
tail GaraiaBy. Maackaa 

Neye Enatechnik GmbH 
tail GanaoBy. Naakaasaa/Flldar 

Mostek GmbH, TEL: (07158) 66.45 
tall Bamay, Oalckbora 

Mostek GmbH, TEL: (04106) 2077/78 
tail GanaaBy. Qalckbara 

Neye Enatechnik GmbH, TEL: (04106) 612-1 
tail Bamay, Ratlagaa 

Raffel-Electronic GmbH, TEL: (02102) 280.24 
tail Bamay. Slattgarl 

Neye Enatechnik GmbH 
tail Bamay. Tabtagsa 

Matronic GmbH, TEL: (07071) 24331 
tall Hoag Kaag 

Mostek Asia Ltd., TEL: 5.296.886 
■all Italy. Bari 

Comprel s.r.l. 
tall Italy. Balagaa 

Comprel s.r.l. 
tail Italy, Balagaa 

Emesa S.P.A. 
tail Italy. Cbiavarl 

Comprel s.r.l. 
tall Italy, Ciaissllo B. 

Comprel s.r.l., TEL: (02) 61.20.641/2/3/4/5 
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Mostek (Cont) 

iiti 

ttily, Flmzi 

Comprel s.r.l. 

iiti 

lUly. LmH 

Comprel s.r.l. 

iiti 

Ibly. miiH 

Emesa S.P.A., TEL; (02) 869.0616, (02) 

860.307 

iiii 

Italy. Mlliio 

Mostek Italia SRL, TEL; (02) 318.5337/ 
349.2696, (02) 34.23.89 

iiti 

Italy. Padava 

Comprel s.r.l. 

llU 

Italy. Him 

Comprel s.r.l. 

liU 

Italy. Ruh 

Emesa S.P.A. 

liH 

Italy. Twill 

Comprel s.r.l. 

llU 

Italy. Torlii 

Emesa S.P.A. 

M 

Italy. VICMza 

Comprel s.r.l. 

liU 

Japai. Tifcya 

Mostek Japan KK, TEL; (03) 404.7261 

lltl 

NillMrlaait. Awatwiaw 

Nijkerk Elektronika BV, TEL; (020) 428.933 

llll 

Rirway. Oali 

Hefro Teknisk A/S, TEL; 02-38.02.86 

Iiti 

Pwbqal. Llahia 

Oigicontrole LDA, TEL; (19) 292 39 24 

latl 

Spall, BarcMiaa 

Comelta S.A., TEL: (03) 309 5116 

Iiti 

Spall. Nadrli 

Comelta S.A.. TEL; (01) 7543001 

lltl 

SwaSu, Farata 

Traco AB, TEL; 08-13.21.60 

Ml 

SwaSwi. Jarfafla 

Mostek Scandinavia AB, TEL: 08-36.2820 . 

Ml 

SwItzarlaMl, LanwrtlMl 

Memotec AG, TEL; 063-28.11.22 

liH 

UalM KlaiSwi. Gaata HIH, Ilfwi. Essix 

Pronto Elctrn. Systems Ltd., TEL: 01- 
554.62.22 

IM 

liilM Kli|iwi. HarM). Esaax 

VSI Elctrns. (UK) Ltd., TEL: (0279) 35477 

Ml 

Ualtad KlapSiw. Lwrfai 

Mostek U.K. Ltd., TEL:’01-2049322 

lltl 

UilM Kli|Swi. OMkaw. LaKasMrs 

Lock Distribution Ltd., TEL: 061-652.04.31 

lltl 

Ualtai KIi|4m. Rm4Ii|. Barks 

Celdis Ltd., TEL: 0734-58.51.71 

Ml 

IMtai Ktafiwi. TbaM. Oxaa 

Thame Components Ltd., TEL: 084-421.31.46 

DUtribitors 

lltl 

Aastrla. VtaM 

Transistor Vertriebsges. mbH, TEL: (0222) 
829451, 829404 

lilt 

Battiaw, Bntsais 

Sotronic, TEL: 02-736.10.07 

lltl 

OwuHii. CipHfcaiii 

Semicap APS, TEL: 01-22.15.10 

lltl 

FlalaaS. HMaliki 

Insele Oy, TEL; 0 735 774 

Ml 

Fram, BMC 

Copel, TEL; (1) 956.10.18 

hm 

Fram. Bmiill 

Mecodis, TEL; (1) 339.20.20 

lltl 

Fraaci. CfeMwi/SawN 

Facen 

lltl 

Fraaci. Lilia 

Facen 

lltl 

Fram, Miatraip 

P.E.P.. TEL: (1) 735.33.20 

lltl 

Fraaci. Naacy 

Facen 


latl 

Fnica, Reui 

latl 

UaitaP KiagPoai. OlPhaa. Lsacashira 


Facen 


Lock Distribution Ltd., TEL: 061-652.04.31 

lltl 

Fraica. RhiIs CiBax 

latl 

UalbP KlafPsai. RsaPiag. 8srks 


Scaib, TEL; (1) 687.23.13 


Celdis Ltd., TEL: 0734-58.51.71 

lltl 

Fraaci. Stratbaarg 

tali 

UaitaP KiagPan. Tkaaia. Oxaa 


Facen 


Thame Components Ltd., TEL: 084-421.31.46 

llll 

Fraaci. VilMirbaiii 




Sorhodis, TEL; (7) 885 0044 



lltl 

Fraaci. Waagaabal. NarP 

Motorola 


Facen, TEL; (20) 98.92.15 



lltl 

Sanaaiy. Bartia 




Dr Dohrenberg, TEL: (030) 213.80.43 

Matarata SanieaaPactar ProPacIs 

latl 

Ganiaiy. Bartia 

5005 East McDawalt RaaP 


Neye Enatechnik GmbH 

Pbaaalx. Arizoaa 85008 

latl 

SmiHy. DarastaPt 

SpMifIc praPact bfenaatloa: 


Neye Enatechnik GmbH 

Local sales office 

lltl 

Ganiaiy. DisssIPerf 

Appllcatlaa aagiassrlag: 


Neye Enatechnik GmbH 

Local sales office 

■ill 

Samaay. Haiiovar 

Ubrstara; 


Neye Enatechnik GmbH 

Local sales office 

latl 

Gaiwiy. MIcMstaPt 

Pries aaP Psiivery; 


Siegfried Ecker, TEL: (06061) 2233 

Local sales office 

laU 

Garwaiy, Maiefeaa 

Pbea aa arPw: 


Dema-Electronic GmbH, TEL: (089) 2724053 

Local sales office 

lltl 

Sanaaiy. Maickai 

Fallaw-ap an orPw: 


Neye Enatechnik GmbH 

Local sales office 

iaii 

Sanaaiy, Qatekbara 




Neye Enatechnik GmbH, TEL: (04106) 612-1 

■■ 


Ml 

Sanaaiy. Ratligai 


SalBs OfficB & Ropresontalivos 


Raffel-Electronic GmbH, TEL: (02102) 280.24 



lltl 

Sannay. Slaltfart 

AL 

Haabvtlb 


Neye Enatechnik GmbH 


EMA, 205-830-4030 

litt 

Sarauiy, Tabiagaa 

AL 

Haatsvills 


Matronic GmbH. TEL: (07071) 24331 


Motorola, 205-830-1050 

liU 

lUty. Bvl 

AZ 

Pbaanlx 


Comprel s.r.l. 


Motorola, 602-244-7100 

latl 

Ibly. Baligu 

AZ 

SeMsPata 


Comprel s.r.l. 


Motorola Semiconductor Inter-Company 

hU 

Italy, Balafaa 


Office, 602-949-3811 


Emesa S.P.A. 

AZ 

Twapa 

lltl 

Ibly. Chiavari 


I.M. Systems, 602-829-0044 


Comprel s.r.l. 

CA 

Eaciao/SkanaaB Oaks 

liM 

Ibly. CtaltaUa B. 


Motorola, 213-986-6850, 213-872-1505 


Comprel s.r.l., TEL: (02) 61.20.641/2/3/4/5 

CA 

laglewNP 

latl 

Ibly. Flraaza 


Basic Sys. Corp., 213-673-4300 


Comprel s.r.l. 

CA 

Oraaga 

lltl 

Ibly. Larato 


Motorola, 714-634-2844 


Comprel s.r.l. 

CA 

Saa Dtaga 

llll 

Ibly. MIbH 


Basic Systems Corp,, 714-999-6566 


Emesa S.P.A., TEL: (02) 869.0616, (02) 

CA 

Saa Dbga 


860.307 


Motorola, 714-560-4644 

hitl 

Ibly. PaPavi 

CA 

Saa Jasa 


Comprel s.r.l. 


Motorola, 408-985-0510 

laU 

Ibly. Rwia 

CA 

Saab Cbra 


Comprel s.r.l. 


Basic Sys. Corp., 408-727-1800 

laU 

Ibly. Run 

CO 

CalersPe Spriaga 


Emesa S.P.A. 


Motorola, 303-599-7404 

liU 

Italy, Tartaa 

CO 

Daavar 


Comprel s.r.l. 


Motorola. 303-773-6800 

llll 

Ibly, Tartaa 

CT 

Gatksa 


Emesa S.P.A. 


Northern Computer Sales, 203-491-3585 

latl 

Ibly, Vieaaza 

CT 

Haw Mavaa/HanPaa 


Comprel s.r.l. 


Motorola, 203-281-0771 

Ml 

NatbarbaPs. AautarPaai 

FL 

CaassIbarry/MaltbaP 


Nijkerk Elektronika BV. TEL: (020) 428.933 


Motorola, 305-831-3422 

laU 

Nanaay, Osb 

FL 

DaarfMP Baacb 


Hefro Teknisk A/S, TEL: 02-38.02.86 


Pen-Tech Assocs., 305-421-4989 

Ml 

Partagal, Lisbaa 

FL 

Ft. LaaParPab 


Digicontrole LDA, TEL: (19) 292 39 24 


Motorola Semiconductor Inter-Company 

lltl 

Spala. Barcalau 


Office, 305-475-6120 


Comefta S.A„ TEL: (03) 309 5116 

FL 


Ml 

Bpaia. MaPrlP 


Pen-Tech Assocs., 305-645-3444 


Comelta S.A.. TEL; (01) 7543001 

FL 

Panpaaa Bsach/Ft. LaaParPab 

lltl 

SaraPaa, Farsb 


Motorola, 305-491-8141 


Traco AB, TEL: 08-13.21.60 

FL 

St. Pabrsbarg 

laU 

SwitzarbaP. Laagaalbal 


Motorola. 813-576-6030 


Memotec AG, TEL: 063-28.11.22 

GA 

Attaab 

liU 

UaitaP KlagPan. Saab Hill. IlfarP. Essex 


EMA, 404-329-0530 


Pronto Elctrn, Systems Ltd., TEL: 01- 

6A 

Atbab 


554.62.22 


Motorola, 404-256-0222 

lltl 

UaltaP KtagPsn, Harlnr. Esaax 

IL 

Cbtcaga/Scbaanbarg 


VSI Elctrns. (UK) Ltd., TEL: (0279) 35477 


Motorola, 312-576-7800 
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INTERNATIONAL DISTRIBUTORS 


ARGENTINA, COLUMBIA, 
ECUADOR, VENEZUELA, 
MEXICO, PERU 
Intectra 

2629 Terminal Blvd. 

Mt. View, CA 94043 
Tel. (415) 967-8818 

AUSTRALIA 
A J Distributors Pty Ltd. 

P.O. Box 71 

Prospect, S. Australia 5082 
Tel. 269-1244 
Telex (790) 82635 

AUSTRIA 

Becos Electronic Ges. 
M.G.H. 

Gablenzgasse 52 
A-1160 Vienna, Austria 
Tel. 0222/959145 
Telex (847) 134606 

BELGIUM 
J. P. LeMaire S.A. 

Limberg, Stirum 243 
1810Wemmel, Belgium 
Tel. 02/4784847 
Telex (846) 24610 

BRy^lL 

Filcres Importacao 
Rua Aurora 
CEP 01209 
Caixa Postal 18767 
Sao Paulo, Brazil 
Tel. (011) 223 7388 
Telex (391) 113298 
CANADA 

Future Electronics 

237 Hymus Blvd. 

Pointe Claire 
Quebec H9R 5C7 
Canada 

Tel. 514-694-7710 
TWX: 610-421-3251 
Telex 05-823554 

DENMARK 
Advanced Eiectronik 
55, Mariendalsvej 
DK2000, Copenhagen F, 
Denmark 
Tel. 01 194433 
Telex (855) 22431 

ENGLAND 

Paterson/Steadman & 
Partner Ltd. 

The Hub 
Emson Close 
Saffron Walden, Essex 
CB10 1HL, England 
Tel. 27067 
Telex (851) 81653 

J. B. Tratsart Ltd. 

i Dogmersfield Nr. 
Ba§kingstroke 
Hampshire RG27 8SU, 
England 
Tel. 02514 3334 
Telex (851) 916196 


FINLAND 

ITT Multikomponent 

Tyopajakatu 5 
PL1 07,00501 
Helsinki 50, Finland 
Tel. 739100 
Telex (857) 121450 

FRANCE 

Conseilet Promotion 
28 Rue de la Procession 
92150 Suresnes, France 
Tel. 5064275 
Telex (842) 614596F ' 

HOLLAND 

Manudax-Nederland B.V. 

54732G Heeswijk (N.B.) 
Meerstraat 7, Holland 
Tel. 04139 2901 
Telex (844) 50175 

HONG KONG 
Conmos Products, Ltd. 

Haynein Bldg., 11th Floor 
1 Tai Yip Street 
Keun Tong, Kowloon, 

Hong Kong 
Tel. 3-684572 
Telex (780) 85448 

INDIA, MALAYSIA, 
SINGAPORE, THAILAND 
Radio & Craft Publications 

4794/23 Bharat Ram Road 
Daryanganj, New Delhi 2, 
India 

Tel. 277147 

ISRAEL 

STG International Ltd. 

10 Humberman Street 
P. O. Box 1276 
61012 Tel Aviv, Israel 
Tel. 248231 
Telex (922) 342229 

ITALY 

Gruppo Editoriaie Jackson 
S.R.L. 

Via Rosellini 12 
20124 Milan, Italy 
Tel. 68 80951 
Telex (843) 315366 

JAPAN 

Asahi Glass Company, Ltd. 
Electronic Components 
Group 

1-2 Marunouchi 2-chome 
Chiyoda-ku, Tokyo 100, 
Japan 

Tel. (03) 218-5813 
Telex (781) TK4616 

Overseas Data Service Co. 
Ltd. 

Shugetsu Building No. 12-7 
Kita-Aoyama 3-chome 
Minato-ku, Tokyo 107, Japan 
Tel. (03) 400-7090 
Telex (781) J26487 


HEARST BUSINESS COMMUNICATIONS, INC./UTP DIVISION 
I 645 Stewart Avenue, Garden City, NY 11530 (516) 222-2500 TWX: 510-222-1673 


Tokyo international 
Communications Inc. 

Miyajima Bldg. 

28 Yoyogi 1-chome. 
Shibuya-ku 
Tokyo 151, Japan 
Tel. 379-2561 
Telex (781) 33106 

NORWAY 
Fagbokservice A.S. 

Ekebergn, 130B 
Box 94 

Bekkelagshogda, Oslo 2, 
Norway 

Tel. (02) 282237 

SOUTH AFRICA 
Suntronika 
Dargene House, 

10 Station Street 
Braamfontein, Johannesburg 
South Africa 
Tel. 725-1210 
Telex (960) 4-24143 

SPAIN 

Sagitron 

Gastello 25, 2, “ 

Madrid 1, Spain 
Tel. 402 6085 
Telex (831) 43819 

SWEDEN 
Fertronic AB 

Snormakarvagen 35 
Box 56, 

16126 Bromma, Sweden 
Tel. 08/252610 
Telex (854) 11181 

SWITZERLAND 
W. Stolz AG 

Taefernstrasse 15 
CH-5404 Baden-DaettwiI 
Switzerland 
Tel. 056 840151 
Telex (845) 54070Z 
TAIWAN 

Helm Engineering & 

Trading Co. 

49 No. 143 Section 4 
Hsin Yi Rd. 

Taipei, Taiwan, ROC 
Tel. 709-1888 
Telex (785) 28204 
TURKEY 
EMPA Elektronik 
(Mamulleri Pazarlama AS) 
Tersane Cad. Kuthan 38/408 
Tr-Kara Koy— Istanbul, 
Turkey 

Tel. (11)496249 
Telex 24429 

WEST GERMANY 
Astronic GmbH 

Winzererstrasse 47d 
8000 Munich 40. 

West Germany 
Tel. (089) 309031 
Telex (841) 5216187 



Don't Miss the 

1C Updates 

These quarterly updates 
keep your 1C Master 
current the year 
'round. 

Lookfor them 
in Integrated 
Clicuits Magazine 
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Motorola (Cont) 


IL Friiklli Park 

Motorola Semiconductor Inter-Company 
Office, 312-576-2788 

IL Nerthkroek 

Marketech Assoc., Inc., 312-291-0315 

IN Carnal 

Carter, McCormic & Peirce, 317-844-4175 

IN FI. WafM 

Motorola, 219-484-0436 
IN liilaiapalla 

Motorola, 317-849-7060 
IN Kekano 

Motorola, 317-457-6634 
lA CaiarBapIda 

Dy-Tronix Inc., 319-377-8275 
M Caiar RapMs 

Motorola, 319-373-1328 
KS Kaaua City 

Motorola, 913-384-3050 
MO HyatUvIlla 

Motorola, 301-577-2600 
MA Barlla 

Motorola, 617-562-3856 
MA Barttaplaa ; 

Motorola, 6t7i-273-5020 
MA WaatwaaA ' > 

Northern Computer Sales, 617-326-3454 
Ml Datrelt/Wasllaai 

Motorola, 313-261-6200 
Mi Famiaitsa HHIs 

Carter, McCormic & Peirce, 313-477-7700 
MN MlaasapaHs 

Motorola, 612-545-0251 
MN MlMsapaNs 

P.S.I. Company, 612-944-8545 
MO BrMpalaa 

Dy-Tronix Inc., 314-731-579D— - - 

MO laAapaadaaca 

Dy-Tronix Inc., 816-373-6600 
MO St. Laals 

Motorola, 314-872-7681 

NJ Rivar EAaa 

Motorola, 201-488-1200 

NM AlbapBarqBa 

I.M. Systems, 505-293-2440 

NY Elnaat 

Crane & Egert Corp., 516-872-0800 

NY Fairparl 

Blaire Data Systems, Inc., 716-223-8765 

NY Haappaaga 

Motorola, 516-231-9000 

NY PIHaltfd 

Motorola, 716-248-5494 
NY Peaihkaapsia 

Motorola, 914-473-8102 
NY Syraeaaa 

Motorola, 315-455-7373 
NC RaMph 

EMA, 919-781-9369 
NC RaMik 

Motorola, 919-876-6025 
OH ClavalaMi 

Carter, McCormic & Peirce, 216-779-5100 

ON Clavalaad 

Motorola, 216-461-3160 
OH Calankaa 

Motorola, 614-846-9460 
OH OaytH 

Carter, McCormic & Peirce, 513-836-0951 
OH Daylaa 

Motorola, 513-294-2231 
OK BrakN Arrow 

Genzel Sales & Assoc., 918-258-8656 
OK Taiu 

Motorola, 918-664-5227 
OR Baavartoa 

Thorson Co. Northwest, 503-644-5900 
OR Partlaad 

Motorola, 503-641-3681 


PA Kiag af Prutaia 

K.S.I., 215-783-6400 

PA Maaraavilla 

Carter, McCormic & Peirce, 412-372-4415 

PA Pklladalpkia 

Motorola, 215-443-9400 
TN Joaaabora 

EMA, 615-753-5844 
TN Kaexvilla 

Motorola, 615-690-5592 
TX Aaalla 

Motorola, 512-452-7673 
TX Dallas 

Motorola, 214-931-9222 
TX Ft. Wartk 

Motorola Semiconductor Inter-Company 
Office, 817-232-6255 ; ' 

TX Haastaa 

! Motorola, 713-783-6400 
UT SaH Laka City 

Motorola, 801-539-1190 
VA Alaxaairla 

Scott Data Corp., 703-765-7901 
VA CkarlattaniiHa 

Motorola. 804-977-3691 
iWA RaNnraa 

r Motorola, 206-454-4160, 206-622-9960 

(Seattle Access) 

WA Bsllsvaa 

Thorson Co. Northwest, 206-455-9180 

Wl Mllwaakaa 

Motorola, 414-476-5554 

Caa Dawaavlaw. Oatarla 

Motorola, 416-661-6400 
Caa Maatraal. Qaabac 

Motorola, 514-731-6881 
Cn Ottawa, Oatarla 

Motorola, 6 13-235-43M 
Caa Wlaalpag. Maaltaba 

“ Motorola, 204-889-0693 

laH Aatiralla. Malbaaraa 

Motorola, TEL: (03) 561-3555 
iaii Aastralla, Sy^m 

Motorola, TEL: 438-1955, 439-2242 
tat! Asstiia. Visiaa 

Motorola, TEL: (0222) 65 01 26 
tail Brazil. Saa Paala 

Motorola. TEL: 707-286 
lall Daaanrk. GMtaxava| 

Motorola. TEL: (01) 67 44 22 
latt Eaglaal Waaklay. MIdilaaax 

Motorola. TEL: 01-902-8836 
latl Frtaca. Rraaabla 

Motorola. TEL: (076) 90 22 81 

Ml Fraaca, Paris 

Motorola, TEL: (01) 555-91-01 
latl Fraaca. Taalausa 

Motorola, TEL: (061)41 11 88 
latl Garauay. Lugaakagaa/Hnneyfr 

Motorola. TEL: (0511) 78-20-37 
latt Garnaay. Maalch 

Motorola. TEL: (089) 92 481 

latl Garnaay, Naraabarg 

Motorola, TEL: (0911) 65761 
Ml Garnaay. Sla d alfl ag aa 

Motorola, TEL: (07031) 83074 
latl Garnaay. Wlasbadaa 

Motorola, TEL: (06121) 76-1921 
Ml Hallaad. Utracht 

Motorola, TEL: 030 510207 
Ml Hoag Koag. Haag Han, Kowloea 

Motorola, TEL: 3-632201-8, 3-336211-22 
latl israal. Tal Aviv 

Motorola, TEL: 338973 
lall Italy. Balagaa 

Motorola. TEL: (051) 533 446 
lall Italy. Milaa 

Motorola, TEL: (02) 824 2021, 824-2046 
lall Italy. Rons 

Motorola, TEL: (03) 831 4746 
lall Japaa. Ouka 

Motorola, TEL: (06) 305 1801 


lall Japaa. Tokya 

Motorola, TEL: 03-440-3311 

latl Korea. Saoal 

Motorola, TEL: 261-7137 
latl Mexico. D.F. 

Motorola, TEL: (525) 524-0706j 
Ml Netkarlaeds 

Motorola. TEL: (030) 443 808 
latl Norway. Oslo " 

Motorola, TEL: (02) 671467 
latl Scetlaad. East Kilbrida 

Motorola, TEL: (03552) 39 101 ' 
latl Slagapora 

Motorola, TEL: 2945438 
latl Soatb Africa. Branlay 

Motorola, TEL: 786 1184 
Ml Spala. Madrid 

Motorola, TEL: (01) 279 0802 
latl Swadaa. Salaa 

Motorola, TEL: 08/82 02 95 
' latl Switzarlaad. Gaasva 

Motorola, TEL: (022)991 111 
fall Swllzariaad. Zaricb 

Motorola. TEL: (01) 730 40 74 
lall Taiwaa. Talpal 

Motorola, TEL: 7528944-9 


PistriliBtors 


AL Haatavilla 

Hall-Mark Elctrns., 205-837-8700 ‘ 

AL Haatavilla 

Hamilton/Avnet Elctrns., 205-837-7210 „ 

AL Haatsvilla 

iWieer/Standard, 205-837-9300 “» ‘ 

AL Haatsvilla 

Schweber Electronics, 205-882-2200 

AZ Phsaaix 

Hall-Mark Electronics, 602-243-6601 
AZ Phaaaix 

Kierulff, 602-243-4101 

AZ Tsania 

Hamilton/Avnet Elctrns., 602-231-5100 
AZ Tacsoa 

Kierulff Electronics, 602-624-9986 

CA Aaabain 

Zeus West, 714-632-6880 
CA Caaaga Park 

Schweber Electronics, 213-999-4702 
CA Casta Man 

Avnet, 714-754-6155, 213-558-2345 
CA Costa Mesa 

Hamilton Electro Sales, 714-641-4111 
CA Calvor City 

Hamilton Electro Sales/L.A., 213-558-2000 

CA Calvar City 

Hamilton/Avnet Corporate Headquarters, 213- 
558-2000 

CA Irviaa 

Schweber Elctrns., 213-537-4321, 714-556- 
3880 

CA LosAagoIss 

Kierulff Electronics, 213-725-0325 

CA Pale Alto 

Kierulff Elctrns. .Inc., 415-968-6292 

CA Rosavillo 

Bell Industries, 916-969-3100 

CA Saeranaato 

Hamilton/Avnet Electronics, 916-925-2216 

CA Sacrannta 

Schweber Electronics, 916-929-9732 

CA Saa Diego 

Hall-Mark Electronics, 714-268-1201 

CA Saa Diego 

Hamilton/Avnet Elctrns., 714-571-7510 

CA Saa DIago 

Hamilton/Avnet Electronics, 714-571-7510 

CA Saa DIago 

Kierulff Elctrns., 714-278-2118 
CA Saata Clara 

Schweber Elctrns., 408-496-0200 
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lA 

Caiar RapIJs 

NM 

AHtagaargas 




Schweber Electronics, 319-373-1417 


Hamilton/Avnet Elctrns., 505-765-1500 



KS 

OysflaaJ Park 

NY 

Biaghaaitoa 

CA 

SBaaffili 


Hamilton/Avnet Eictrns., 913-888-8900 


Pioneer-Harvey, 607-748-8^11 


Bell Inds., 408-734-8570 

KS 

Shawaaa 

NY 

East Syracass 

CA 

SaaBFvalt 


Hall-Mark Elctrns., 913-888-4747 


Hamilton/Avnet Elctrns., 315-437-2641 


Hall-Mark Electronics, 408-773-9990 

MO 

Baltlaiers 

NY 

Elastsrd 

CA 

Saaaivala 


Hall-Mark Elctrns., 301-796-9300 


Zeus Comps., 914-937-7400 


Hamilton/Avnet Elctrns., 408-743-3360 

MD 

DaltlBura 

NY 

Falrpori 

CA 

Tastla 


Kierulff Electronics, 301-621-2592 


Pioneer-Harvey Ectrns., 716-381-7070 


Kierulff Electronics, 714-731-5711 

MO 

Baltkarakarg 

NY 

Haappaags 

CA 

Waodlaad HUIt 


Pioneer/Standard, 301-948-0710 


Lionex Corporation, 516-273-1660 


Hamilton/Avnet Electronics, 213-887-2353 

MD 

Baltkarsbari 

NY 

Haappaaga 

CO 

OMvar 


Schweber Elctrns., 301-840-5900 


Pioneer-Military, 516-231-9200 


Hamilton/Avnet Elctrns., 303-740-1017 

MD 

Haaovar 

NY 

Msivllla 

CO 

Daavar 


Hamilton/Avnet Elctrns., 301-621-5410 


Hamilton/Avnet Elctrns., 516-454-6000 


Kierulff Elctrns., 303-371-6500 

MA 

Badfari 

NY 

Roehsslar 

CO 

Eaglawoad 


Schweber Elctrns., 617-275-5100 


Hamilton/Avnet Elctrns., 716-475-9130 


Hall-Mark Electronics, 303-694-1662 

MA 

Bastai 

NY 

Rachastw 

CO 

Whaatrliia 


Kierulff Elctrns., 617-667-8331 


Schweber Elctrns., 716-424-2222 


Bell Industries, 303-424-1985 

MA 

Bastea 

NY 

Vastal 

CT 

Daabiry 


Lionex Corp.. 617-272-9400 


Pioneer-Harvey Elctrns., 607-748-8211 


Hamilton/Avnet Elctrns., 203-797-2800 

MA 

Barllagtaa 

NY 

Wssihsry 

CT 

Daabary 


Zeus Comps., 617-273-0750 


Schweber Elctrns., 516-334-7474 


Schweber Elctrns., 203-792-3500 

MA 

Caataa 

NY 

Waadhary 

CT 

Ntfwilk 


Impact Sales Co., Inc., 617 821-1550 


Pioneer-Harvey Elctrns., 516-921-8700 


Harvey Elctrns., 203-853-1515 

MA 

Laxtagtos 

NC 

Brasashars 

FI 

Altaaieala Spriais 


Harvey Elctrns., 617-861-9200 


Kierulff Electronics. 919-8^-9440 


Pioneer/Florida, 305-834-9090 

MA 

Naadkaai 

NC 

Brsanaho'e 

FL 

Attaanaia Spriait 


jmpogt Ssiss Go., !nc., 617-444-3971 


Pioneer/Carolina, 919-273-4441 


Schweber Electronics, 305-331-7555 

MA 

Wakara 

NC 

RaMgh 

FL 

FI. LaaNartfala 


Hamilton/Avnet Elctrns., 617-935-9700 


Hall-Mark Elctrns., 919-832-4465 ' 


Hall-Mark Elctrns., 305-971-9280 

Ml 

Braai RapMs 

NC 

Raleigh 

FL 

FL Laaitriala 


Hamilton/Avnet Electromcs, 616-243-8805 


Hamilton/Avnet Elctrns., 919-878-0810 


Hamilton/Avnet Elctrns., 305-971-2900 

Ml 

Liveala 

OH 

Baachvtaad 

FL 

FL Laalariilt 


Hamilton/Avnet Elctrns., 313-522-4700 


Schweber Elctrns., 216-464-2970 


Kierulff Electronics, 305-486-4004 

NN 

LIvaaia 

OH 

CsatarvIHa 

FL 

FL Laaiardala 


Pioneer-Standard Elctrns., 313-525-1800 


Hamilton/Avnet Elctrns., 513-433-0610 


Pioneer/Ft. Lauderdale, 305-771-7520 

Ml 

LIvaaia 

OH 

Ctadasati 

FL 

HallyweaA 


R S Elctrns., 313-525-1155 


Graham Electronics, 513-772-1661 


Schweber Elctrns., 305-927-0511 

M 

LIvaaia 

OH 

Clavsind 

FL 

Ortaaia 


Schweber Elctrns., 313-525-8100 


Hall-Mark Elctrns., 216-473-2907 


Hall-Mark Elctrns., 305-855-4020 

Ml 

Maditaa HalgUa 

OH 

MiVillRI 

FL 



McNaughton-McKay Electric Co., 313-399- 


Hamilton/Avnet Elctrns., 216-831-3500 


Pioneer/Orlando, 3(fe-859-3600 


7500 

OH 

Ciavsiaad 

FL 


DM 

Blaaariagtaa 


Pioneer/Standard. 216-587-3600 


Hamilton/Avnet Elctrns., 813-576-3930 


Hall-Mark Elctrns., 612-854-3223 

OH 

Daytaa 



MN 

Edaa Pralrla 


Pioneer /Staridard, 513-235-9900 


Kierulff Elctrns. Inc., 813-576-1966 


Schweber Elctrns., 612-941-5280 

OH 

Daytaa 



MN 

Eilaa 


Schweber Electronics, 513-499-1800 


imwM 

> Schweber Elctrns., 404-449-9170 


Kierulff Elctrns., 612-941-7500 

OH 

WartUagMa 



MN 

Miaaelaaka 


Hall-Mark fictrns., 614-846-1882 


Hall-Mark Electronics. 404-447-8000 


Hamilton/Avnet Elctrns.. 612-932-0664 

OK 

Talaa 



MN 

Mlasataaka 


Hall-Mark Elctrns., 918-835-8458 


IMrcress 


Pioneer/Twin Cities, 612-935-6444 • 

OK 

Talsa 


Hamilton/Avnet Elctrns., 404-447-6027 

MO 

EartkCHy 


Kierulff Electronics, 918-252-7537 

6A 

Ihircress 


Hall-Mark Elctrns., 314-291-5350 

OK 

Tdsa 


Kierulff Electronics, 404-447-5252 

MO 

Earth CHy 


Schweber Electronics, 918-622-8000 

BA 

Narcrau 


Hamilton/Avnet Elctrns., 314-344-1200 

OR 

Baavartaa 


Pioneer/ Atlanta, 404-448-1711 

MO 

Marytaad Haights 


Almac/Stroum Elctrns., 503-641-9070 

IL 

Baaaaavllla 


Kierulff Electronics. 314-739-0855 

OR 

Lake Oswaga 


Hall-Mark Elctrns., 312-860-3800 

MO 

St. Laals 


Hamilton/Avnet Elctrns., 503-635-8831 

IL 

BwsMVttli 


Schweber Electronics, 314-739-0526 

OR 

Parllud 


Hamilton/Avnet Electronics, 312-860-7700 

NJ 

Charry HiH 


Kierulff Electronics, 503-641-9150 

IL 

CUcaia 


Hall-Mark Elctrns.. 609-424-0880 

PA 

Aaalla 


Bell Ind., 312-982-9210 

NJ 

Charry Hill 


Kierulff Electronics, 512-835-2090 

IL 

CMcafs 


Hamilton/Avnet Elctrns., 609-424-0110, 215- 

PA 

Horshaai 


Newark Elctrns. Corp., 312-638-4411 


925-6900 


Pioneer/Delawars Vallsy, 215-674-4QQQ 

IL 

Elk Brava Vllla«a 

NJ 

Fairflali 

PA 

Harahaai 


Kierulff, 312-640-0200 


Hall-Mark Electronics, 201-575-4415 


Schweber Elctrns., 215-441-0600 

IL 

Elk Brava VIHiga 

NJ 

Fairfiald 

PA 

MaatgaaiaryvHIa 


Pioneer/Standard, 312-437-9680 


Hamilton/Avnet Elctrns., 201-575-3390 


Pyttronic Inds., Inc., 215-643-2850 

IL 

Elk Brava VINaga 

NJ 

FalrflsM 

PA 

PHtabargh 


Schweber Elctrns., 312-364-3750 


Kierulff Electronics. 201-575-6750 


Pioneer/Standard, 412-782-2300 

IL 

SchlHar Park 

NJ 

FalrflsM 

PA 

PIttsbargb 


Hamilton/Avnet Elctrns., 312-671-6090 


Schweber Elctrns., 201-227-7880 


Schweber Electronics, 412-782-1600 

m 

MtaBapoHs 

NJ 

Plaahraak 

TX 

Aaalla 


Graham Elctrns. Supply, Inc., 317-634-8202 


Ploneer-Harvey Ectrns., 201-227-1262 


Hall-Mark Elctrns., 512-258-8848 

IN 

MiaBap^ 

NM 

Alhaqssrgvs 

TX 

Aaatia 


Hamilton/Avnet Elctrns., 317-844-9333 


Alliance Elctrns., 505-292-3360 


Hamilton/Avnet Elctrns., 512-837-8911 

IN 

lailMapsils 

NM 

Albagaargaa 

TX 

Aaatia 


Pioneer/Standard, 317-849-7300 


Bell Industries, 505-292-2700 


Pioneer/Austin, 512-835-4000 
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Motorola (Cont) 


Amur 

Schweber Electronics, 512-458-8253 

Dilfis 

Hall-Mark Corporate, 214-343-5000 

Dallu 

Hall-Mark Elctrns., 214-341-1147 

Of Hat 

Kierulff Electronics, 214-343-2400 

Oallat 

Pioneer/Dallas, 214-386-7300 

Oallat 

Schweber Elctrns., 214-661-5010 

Heattaa 

Hall-Mark Elctrns,, 713-781-6100 

Hoattaa 

Hamilton/Avnet Elctrns., 713-780-1771 

Hoattaa 

Kierulff Electronics, 713-530-7030 

Hoaatn 

Schweber Elctrns., 713-784-3600 

Irvlag 

Hamilton/Avnet Elctrns., 214-659-4111 

Salt Laka City 

Bell Inds., 801-972-6969 

Salt Laka City 

Hamilton/Avnet Elctrns., 801-972-4300 

Salt Laka City 

Kierulff Electronics, 801-973-6913 

BaHavaa 

Hamilton/Avnet Elctrns., 206-643-3950 

Saattla 

Almac/Stroum Elctrns., 206-643-9992 

Takwila 

Kierulff Electronics, 206-575-4420 

BraskHaM 

Schweber Electronics, 414-784-9020 

Haai Barlla 

Hamilton/Avnet Elctrns., 414-784-4510 

Oak Croak 

Hall-Mark Elctrns., 414-761-3000 

Waakaska 

Bell Industries, 414-784-0235 

Waakaaiw 

Kierulff Electronics, 414-784-8160 

Calgary, Attarta 

Future Electronics, 403-259-6408 

Calgary. AAarta 

L.A. Varah, Ltd., 403-276-8818 

Oowaavlaw. Oataria 

Future Electronics, 416-663-5563 

EiaiaRlaa, Alberta 

Intek Elctrns., Ltd., 403-437-2755 

HaailltaR. Oataria 

L. A. Varah, Ltd., 416-561-9311 

ladla 

Valley Electronics, 602-829-1100 

Laaiaa, Oataria 

C M. Peterson Co., Ltd., 519-434-3204 

Miaalasaaga. Oataria 

Hamilton/Avnet Int'l. Canada Ltd., 416-677- 
7432 

Moatraal. Qaabae 

Cesco Elctrns., Ltd., 514-735-5511 

MMtraal. Qaabae 

Future Electronics, 514-694-7710 

Ottawa. Oataria 

Future Electronics, 613-820-8313 

Ottawa, Oataria 

Hamilton/Avnet Int'l. Canada Ltd., 613-226- 
1700 

QmbM City. Qaabae 

Cesco Elctrns., Ltd., 418-524-4641 
St. Laaraat. Qaabae 

Hamilton/Avnet Ifft'l. Canada Ltd., 514-331- 
6443 

Vaaeoavar, B.C. 

Future Electronics, 604-438-5545 

Vaaeoavar. Britiab Colaaibla 

Intek Elctrns., Ltd., 604-324-6831 


Vaaeoavar. Britiab Calaaibla 
L.A. Varah. Ltd., 604-873-3211 
Wlllawiala. Oataria 
Electro Sonic. Inc., 416-494-1555 

Saranay, Maaebaa 

Sasco Vertrieb von Etektronischen, TEL: 

(089) 46 111 

SMwaay. Narabarg 

Sasco, TEL; (0911) 204152 

Garainy, Qaickbara 

Neye Enatechnik GmbH, TEL: (04106) 6121 

OaraMRy, Sebwalbaeh 

Technoprojekt. TEL: (06196) 82100 

OaraiaRy. Slattgart 

E.B.V. Elektronik Vertriebs GmbH, TEL: (0711) 
247481 

SanaaRy. Slattgart 
R.T.G., TEL; (0711) 766428 
Sarantay. Staltgart 
Sasco, TEL: (0711) 244521 
SanaaRy, Slattgart 

Technoprojekt. TEL; (0711) 561712 

Garanay. Ualarbaehiag 

E.B.V. Elektronik Vertriebs GmbH, TEL; (089) 
61105-1 

Ganaaay. Wlaabadaa 

R.T.G., TEL; (06121) 527309 

Graaea. ThasMiaalkl 

Macedonian Elctrns. Ltd., TEL; 30 68 00 

Hallawl. Aai UtrKht 

B.V. Diode, TEL: (30) 88 42 14 

Hallaag. Hasawljk 

Manudax-Nederland B.V., TEL: 04139-1252 

Haag Kaag. Kawlaaa 

Manshing Color & Chemical Co. Ltd., TEL: 3- 
335121 

Hoag Kaag. Waaehl 

Alberta Elctrns. Co. Ltd., TEL: 5-283641 

Italy. Balagaa 

CeWis Italiana S.p: A., TEL: 651 788078 

Italy, Balagaa 

Cramer Italiana S.p.A., TEL: 051 422890/ 
434368 

Italy. Mllaao 

Celdis Italiana S.p^A.. TEL; 02 6120041 

Italy. Mllaaa 

Cramer Ratia S.p.A., TEL; 02 80^26 

Italy. Mllaaa 

Silverstar S.p.A.. TEL: 02 4996 

Italy. Baaia 


Norway, Gala 

Ola Tandberg Elektro AS, TEL; (02) 19 70 30 

Portagal, Lisboa 

Equipamentos De Laboratorio LDA, TEL: 97 
65 51 

Siagapara, Siagapora 

General Elctrns. 4 Instrmn. Corp. Pte., Ltd., 
TEL: 258-7633 

Siagapora. Siagapara 

Transco Elctrns. Pte. Ltd., TEL: 294-7127 

Spaia, Barealaaa 

Hispano Elctrna. S.A., TEL: 330 9718/330 
2716 

SpalR. MaArld 

Hispano Elctrna. S.A., TEL; 01 619 4108 

Swodaa; Stackhatai 

AB Gosta Backstrom, TEL: 08-541080 

Swadaa. StaekbolRi 

Distributoren Interelko AB, TEL: (08) 13 21 60 

Switzarlaad. Wattlagaa 

Elbatex AG., TEL: (056) 265641 

Swltzarlaad, Zarlek 

Omni Ray AG, TEL; (01) 34 07 66 

Talwaa. Taipei 

Strong Elctrns. Co. Ltd., TEL: 521-8826 

Thallaad. Baagkak 

G. Simonradio Co. Ltd., TEL: 234-0991 

Tarkay. Istaabal 

ERA Elektronik Sanayi, TEL; 64 65 00 

Uaitad Kia^oai. Harlow-Essax 

ITT Elctrn. Sves., TEL; (0279) 2677 

Ualtai Klagdoai, Oldbaai-Laacasbira 

A.M. Lock & Co. Ltd., TEL: (061) 652 0431/5 

Uaitad Kiagdaai. Raadlag-Barks 

Celdis Ltd., TEL: (0734) 58 22 11 

Uaitad Kiagdaoi, Savaaaaks-Kaats ' 

Jermyn Distribution Ltd., TEL; (732) 50155 
Uaitad Kiagdaai. Slemk-Barksblra 
Cr«HonE1e1rns.LW.,T£L: (06286) 4300 
Uaitad Kiagdaai. Saadbary aa TbaoMa-MIddlosax 
Hawke Elctrns. Ltd., TEL; 01 979 7799 


Murray Consulting 


Murray Consulting 
716 South Meramec Avenue 
St. Louis,, Missouri 63105 


latl 

4271550 

Hsiy. Baan 

National Semiconductor 


IrH 

Cramer Italia S.p.A., TEL; 06 5717981 

Italy. Tariaa 

Natlaaal Saaileeadactar Carparatloa 


latl 

Celdis Italiana S.p.A., TEL: 011 359312/ 

359369 

Italy. Tarlao 

2900 SaBleoadactar Drive 

Saata Clara. Callfarala 95051 

408-721-5000 


latl 

Cramer Italia S.p.A., TEL: 011 6192062 

Italy. Tariaa 

TWX: 910-339-9240 

SpaelHc prodael lalaraatlaa: 



Silverstar S.p.A., TEL: 011 443275/6-442321 

Digital Dept. Head 

... ext. 5716 

latl 

Japaa, Ouka 

Bipolar Logic 

.. ext. 5832 


Shinko Elec. Co.. Ltd., TEL: 06-643-1241 

CMOS Logic 

.. ext. 5720 

latl 

Japaa, Tokyo 

interface .. 

.. exL 5873 


Fuji Elctrns. Co., Ltd., TEL: 03-816-7601 

Discrete Devices 

.. ext. 5710 

latl 

Japaa. Takya 

Hybrid Devices 

... ext. 5854 


Inti. Rectifier Corp., Japan Ltd., TEL: 03-494- 

Linear 1C 

.. ext. 5717 


2411 

Advanced Linear 

... ext. 5884 

latl 

Japaa. Takya 

Consumer Linear 

.. ext. 5853 

latl 

Mareui Shoji Co., Ltd., TEL; 0422-554-6181 

Japaa, Takya 

Appllcatlaa aagiaeariag: 

Transducers 

.. ext. 6523 


Omron Tateishi Elctrns. Co., TEL; 03-436- 

Discrete , 

... ext. 5566 


7172 

Hybrid 

... ext. 6264 

latl 

Japaa. Takya 

Advanced Linear 

... ext. 5613 


Tokyo Denshi Kagaku Kizai Co., Ltd., TEL: 

Consumer 

... ext. 5607 


03-265-8828 

Standard . 

... ext 5622 

latl 

Koraa, Saaal 

Microprocessors 

... ext. 5264 


Seung Junsang SA, TEL: 267-6656 

MOS/LSI .. 

... ext. 6523 

latl 

Malaytla. Kaala Laiapar 

Lltaratara: 



Comptronics Son. BHD, TEL: 480072 

Marketing Services 

... ext. 5142 

latl 

New Zaaiaad, Aacklaad 

Price aad dallvary-. 



Cema Elekon Ltd., TEL; 760-019 



Local sales office 
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Placa an order; 

Local sales office 

Follow-ap an order: 

Customer Service 

ext. 6610 


ext. 6620 

All etkw lafomiatlon: 

ext. 5287 



Sales Office & Representatives 



AL Hiitsvllli 

New Interep Assocs., 205-533-1730 

AZ Pkowix 

Desert Technical Sales, 602-947-8583 

AZ Tinpa 

National Semiconductor Regional Office, 602- 
966-4563 

CA Eaclao 

Great American Rep. Co., 213-990-4870 

CA IrvlH 

Natl. Semiconductor. Western Area Off., 714- 
957-1626 

CA Sm Oiiga 

Natl. Semiconductor, District Sales Off., 619- 
5w‘5963 
CA Su Dligs 

S.R. Elctrns., 619-560-8330 
CA SMti Clan 

Bay Tech Sales, Inc., 408-727-9404 
CA Saata Clara 

Natl. Semiconductor, Northwest Regional Off., 
408-247-6397 
CA Staraiaa Oaks 

Natl. Semiconductor, Los Angeles Regional 
Off., 213-995-8335 
(» TatHa 

Great American Rep. Co., 714-832-8113 

CO Aaran 

Monaghan Sales Assocs., 303-360-0955 

CO EailawaaA 

Natl. Semiconductor, Rocky Mountain 
Regional Off., 303-850-7511 

CT RMfaflaM 

Natl. Semiconductor, Northeast Regional 
Sales Off., 203-762-0378 
CT Wsslpart 

NRG Ltd., 203-226-7527 

FL Ft. LaaMate 

QXI, 305-485-6030 

FL Mlaail 

Natl. Semiconductor, Eastern Area Off., 305- 
949-3162 

FL St. Palsrsliari 

0X1,813-821-2281 

6A AtUaU 

Action Component Sales, 404-393-9494 

GA AUaata 

Natl. Semiconductor, Dixie Regional Off., 404- 
393-2626 

IL Arliagloa HsiiMs 

Delta Tech. Sales, 312-253-9440 
iL Arnagtaa HaigMt 

Delta Technical Sales, 312-253-9440 
IL CcAaaaiAari 

National Semiconductor West-Central 
Regional Office, 312-397-8777 


Natl. Semiconductor, West-Central Regional 
Off., 312-397-8777 

IN FI. WayiM 

Advanced Comp. Sales, 219-484-0722 

IN lailaaapaHa 

Advanced Comp. Sales, 317-545-6441 

IN Miaa^la 

Natl. Semiconductor, North-Central Regional 
Off., 317-842-5006 


Caiiar Rapids 

Stan Clothier Co., 319-395-0245 

Loalsvilla 

Advanced Comp. Sales, 502-459-9835 

Colambia 

Natl. Semiconductor, Capitol Regional Off., 
301^995-0820 (Baltimore), 301-621-5621 
(Washington) 

Millarsvilla 

Trimark. Inc., 301-987-9103 

Barllagtoa 

Natl. Semiconductor, Northeast Regional Off., 
617-273-3170 

Laxtagtsa 

A/D Sys. Sales, Inc., 617-861-6371 

Sealbfiald 

Rep. of Elctrn. Prods., 313-352-0110 

St. Josapk 

Rep. of Elctrn. Prods., 616-983-7735 

W. BIsoaifiaM 

Natl. Semiconductor, Regional Sales Off., 313- 
855-0166 

Blanaiagtea 

Natl. Semiconductor, Central Area Off., 612- 
854-8200 

MinaaaptHs 

Stan Clothier Co.. 612-944-3456 

Bridgatea 

Cen Tech, 314-291-4230 
Kassas CRg 

Natl. Semiconductor, District Sales Off., 816- 
931-9600 

Raytawa 

Cen Tech, 816-358-8100 

Fraaklla Lakes 

Northeast (X>mps. Corp., 201-891-6520 

ParaaiBS 

Natl. Semiconductor, Mid-Atlantic Regional 
Off., 201-967-5300, 516-222-1543 

A ika g a a r fM 

Reptronix, Inc., 505-292-1718 

Maivllis 

Parallax Sales, 516-351-1000 

Paagkkaepsla 

Natl. Semiconductor, IBM District Sales Off., 
914-473-8330 

Rackaslar 

Electra Sales Corp., 716-461-5252 

Syrasasa 

Electra Sales Corp., 315-463-1248 

Syracasa 

Natl. Semiconductor, Empire Regional Off., 
315-463-8047 

Cary 

Engrg. Devices Corp., 919-469-9323 

ColaaibBs 

Micro-Tec, Inc., 614-888-9761 

Daytaa 

Micro-Tec, Inc., 513-866-0380 

Daylea 

Natl. Semiconductor, District Sales Off., 513- 
435-6886 

HigMaBd IMfkU 

Micro-Tec, Inc., 216-442-1555 

HigblaBd Haigkts 

National Semiconductor East Central Regional 
Office, 216-461-0191 

HlgMaad HtigMs 

Natl. Semiconductor, East Central Regional 
Off., 216-461-0191 

Baavartaa 

Mentech, Inc., 503-644-0304 

Ft. Wasklagtaa 

National Semiconductor Liberty Regional 
Office. 215-643-4910 

FI. Wasklaitaa 

Natl. Semiconductor, Liberty Regional Off., 
215-643-4910 

Hntlagdaa Vallty 

Omega Elctrn. Sales, Inc., 215-947-4135 

Haallagdea VaHay 

Omega Electronic Sales, Inc., 215-947-4135 


Pittsbargh 

Micro-Tec, Inc., 412-255-1595 

Knoxyllla 

Action Component Sales, 615-694-0140 

Aastin 

Interactive Comp. Sales, 512-451-0201 

Garland 

Interactive Comp. Sales, 214-276-7151 

Honsloa 

Interactive Comp. Sales, 713-270-6141 

Richardson 

Natl. Semiconductor. Central Regional Off., 
214-690-4552 

Salt Laka City 

Monaghan Sales Assocs., 801-261-5402 

Newport Nows 

Trimark, Inc., 804-874-2325 

Ballevna 

Meritech, Inc., 206-454-4600 

Bollavao 

National Semiconductor Cascade Regional 
Office, 206-454-4600 

Bollevoo 

Natl. Semiconductor, Cascade Regional Off., 
206-453-9944 

Mllwaakos 

Delta Technical Sales, 414-527-3S00 

Bramploo, Ontario 

Canadian Micro Sales, Inc., 416-453-9121 

Coqnltlani, BC 

Canadian Micro Sales, 604-524-0117 

Misslssanga, Ontario 

Natl. Semiconductor, Canadian Regional Off., 
416-678-2920 

Montroal. Qioboc 

Canadian Micro Sales, 514-748-6579 

Ottawa. Ontario 

Canadian Micro Sales/NSC, 613-596-1999 

AastraUa, Bayswator, Victoria 

NS Elctrns. Pty. Ltd., TEL: 03-729-6333 
Bolgiam. Brussels 

Natl. Semiconductor Benelux, TEL: (02) 
4661807 

Brasil. Sae Paolo 

Nat'l Semiconductor Do Brasil 

Donaark. CapaakaBOo 

Natl. Semiconductor (UK), Ltd., TEL: (01) 
213211 

Flaland, Holsinkl 

Natl. Semiconductor, TEL: 90 14 03 44 

Franca, Foatanay-anx-Rosos 

Natl. Semiconductor, TEL: (01) 660-8140 

Hang Kong. Kowloon 

Natl. Semiconductor Hong Kong, Ltd., TEL: 3- 
899235 

Italy. Mllaao 

Natl, Semiconductor S.p.A., TEL: (02) 345- 
2046/7/8/9 

Japan. Tokyo 

NS Japan K.K., TEL: (03) 349-0811 

Korea. Soonl 

Natl. Semiconductor Hong Kong, Ltd., TEL: 
267-9473 

Mexico. Mexico 

Elctrna. NSC de Mexico SA, TEL: (905) 531- 
1689, 531-0659 

Slngapora 

Natl. Semiconductor PTE, Ltd., TEL: 652 
700047 

Spain. Madrid 

Natl. Semiconductor, TEL: (01) 733-2954/733- 
2958 

Swadaa. Skarbalami 

Natl. Semiconductor AB, TEL: (08) 970190 
Swltzartand. Wallisollaa-ZarMi 
Natl. Semiconductor Switzerland, TEL: (01) 
830-2727 

Taiwan, Taipal 

Natl. Semiconductor Taiwan, Ltd., TEL: 
7310393-4, 7310465-6 


1C MASTER 1984 


4995 


MANUFACTURERS & DIST DIRECTORY 








MANUFACTURERS & DIST DIRECTORY 


1C MASTER 


National Semiconductor (Cont) 


litl URitti Kligdfla, Bidferd 

Natl. Semiconductor (UK), Ltd., TEL: 0234- 
47147 

lill Wwt GtraiRy. MircIrr 

Natl. Semiconductor GmbH, TEL: (089) 56-01- 
20 

ra Paerte Neavo 

Natl. Semiconductor, (809) 792-9280 


Distributors 


AL HBaUvIHa 

Hamilton/ A vnet Elctrns., 205-837-7210 

AL NaaltalHa 

Pioneer Elctrns., 205-837-9300 

AL HaattvHIa 

Schweber Elctrns., 205-882-2200 

AZ Taaipf 

Anthem Elctrns., 602-244-0900 

AZ TaaqM 

Hamilton/Avnet Elctrns., 602-231-5100 
CA GaRBia Park 

Schweber Elctrns., 213-999-4702 
CA Cfeatsarortli 

Anthem Elctrns., 213-700-1000 
CA Casta Mata 

Avnet Elctrns., 714-754-6050 
CA Casta Mass 

Hamilton Electro Sales, 714-641-4159 
CA Calvar City 

Hamilton Electro Sales, 213-558-2121 
CA Cardsaa 

Bell Industries, 213-515-1800 
CA HaartkMis 

Hamilton/Avnet Elctrns., 213 
CA Irviaa 

Schweber ElcTrns., 714-863-0200, 2 13-537- 
4320 

CA Rosavllla 

Bell industries, 916-969-3100 

CA SaeraRMBta 

Hamilton/Avnet Elctrns., 916-325-221S 

CA SaersaisRto 

Schweber Elctrns., 916-929-9732 

CA Saa Oisia 

Anthem Elctrns., 619-279-5200 

CA Saa Dlsfo 

Hamilton/Avnet Elctrns,, 619-571-7510 

CA Saa Jesa 

Anthem Elctrns., 408-946-8000 

CA Saats Clara 

Schweber Elctrns., 408-748-4700 

CA SBRRyvalB 

Bell Inds., 408-734-8570 

CA SBRRyvala 

Hamilton/Avnet Elctrns., 408-743-3355 

CA TastiR 

Anthem Elctrns., 714-730-8000 

CA WaadlRRd Hills 

Avnet Elctrns., 213-883-0000 
CO Esglswaed 

Anthem Electronics, 303-790-4500 

CO ER(laarsad 

Hamilton/Avnet Elctrns., 303-779-9998 

CO Wksatrldga 

Bell Inds., 303-424-1985 

CT OaabRry 

Hamilton/Avnet Elctrns., 203-797-2853 

CT Oaabwy 

Schweber Elctrns., 203-792-3500 
CT Nsraralk 

Harvey Elctrns., 203-853-1515 
FL Altaamts 8|wlR|a 

Pioneer/Florida, 305-834-9090 
FL AltsRiaRta Sprlsga 

Schweber Elctrns., Inc., 305-331-7555 
FL Ft. Laadariala 

Hamilton/Avnet, 305-971-3493 


FL FL LaRdwitala 

Hammond Elctrns., 305-973-7103 
FL FI. Laadariala 

Pioneer Elctrns., 305-771-7520 

FL Hallywoad 

Schweber Elctrns., Inc., 305-927-0511 

FL Orlando 

Hammond Elctrns., 305-849-6060 

FL St. Patarabarg 

Hamilton/Avnet. 813-576-3930 

GA Nareraaa 

Hamilton/Avnet Elctrns., 404-447-7500 

GA Norcrau 

Pioneer/Georgia Elctrns., 404-448-1711 

GA Norcrau 

Schweber Elctrns., 404-449-9170 

IL Baasaafflls 

Hamilton/Avnet Elctrns., 312-860-7780 
IL Cblngo 

Bell Industries, 312-982-9210 
IL Elk Grava Villaga 

Pioneer Elctrns., 312-437-9680 
IL Elk Grave VINaga 

Schweber Elctrns., Inc., 312-364-3750 
IL LaaAard 

R.M. Electronics, 312-932-5150 
IL Roaaaissl 

Advent Elctrns., 312-298-4210 
IN Canaal 

Hamilton/Avnet Elctrns., 317-844-9333 

IN ladlaRogalis 

Advent Indiana, inc., 317-872-4910 

IN ladlnapall* 

Pioneer Indiana Elctrns., Inc., 317-849-7300 
lA Cadar Raglda 

Advent Elctrns., 319-363-0221 
lA Cadar Rapids 

Schweber Elctrns., 319-373-1417 
KS Ovariaad Park 

Hamilton/Avnet Etetrns., 913-888-6900 
MD Colaariila 

Hamilton/Avnet Elctrns., 301-995-3500 

MO Gailkarabarg 

Pioneer Washington Elctrns., 301-948-0710 

MO GalthsrabBrg 

Schweber Elctrns., Inc., 301-840-5900 

MA Oadfard 

Schweber Elctrns., 617-275-5100 

MA OarlinglSR 

Lionex Inc., 617-272-9400 

MA LaxiRgtsR 

Harvey Elctrns., 617-861-9200 

MA Webara 

Hamilton/Avnet Elctrns., 617-273-7500 

Ml Grud Rapids 

Hamilton/Avnet. 616-243-8805 

Ml Graad Rapids 

R-M Michigan. Inc., 616-531-9300 

Ml LIvsrIs 

Hamilton/Avnet Elctrns., 313-522-4700 

Ml Llvaala 

Pioneer/Michigan, 313-525-1800 

MN EdM Pralria 

Schweber Elctrns., 612-941-5280 

MN MlRRBlHka 

Hamilton/Avnet Elctrns., 612-932-0600 

MN Mianataska 

Pioneer/Twin Cities, 612-935-5444 

MO Earth City 

Hamilton/Avnet Elctrns., 314-344-1200 
NR Mncbwtar 

Schweber Electronics. 603-625-2250 

NJ Cbarry Hill 

Hamilton/Avnet Elctrns., 609-424-0100 

NJ Falrflald 

Hamilton/Avnet Elctrns., 201-575-3390 
NJ FalrnaM 

Lionex Corp., 201-227-7960 
NJ Falrflald 

Schweber Elctrns., 201-227-7880 
NJ Plaa Brook 

Harvey Elctrns., 201-575-3510 


NM ARtagaaniBa 

Alliance Electronics, 505-292-3360 

NM AlbaqawgM 

Bell/Century Elctrns., 505-292-2700 

NM AlbogoargH 

Hamilton/Avnet Elctrns., 505-765-1500 

NY BlRgkaaitn 

Harvey Elctrns., 607-748-8211 

NY BvHalo 

Summit Distrs., 716-887-2800 

NY East Syracau 

Hamilton/Avnet Elctrns., 315-437-2642 

NY Falrpart 

Harvey Elctrns., 716-381-7070 

NY Haappaaga 

Lionex Corp., 516-273-1660 

NY Malvilla 

Hamilton/Avnet Elctrns., 516-454-6060 

NY Racbastar 

Hamilton/Avnet Elctrns., 716-475-9130 

NY RKhwtar 

Schweber Elctrns., Inc., 716-424-2222 

NY Rackwlar 

Summit Elctrns. of Rochester Inc., 716-334- 
8110 

NY Wntbary 

Schweber Elctrns. Inc, 516-334-7474 

NY Waadbary 

Harvey Elctrns., 516-921-8700 

NC Cbarlatta 

Pioneer/Carolina Elctrns., 704-527-8188 

NC GraaasbKO 

Hammond Electronics, 919-275-6391 

NC Ralalgb 

Hamilton/Avnet, 919-829-8030 

NC RaWgb 

Schweber Electronics, 919-876-0000 

OH ClavalHd 

Hamilton/Avnet ElCtrils., 216-831-3500 
OH ClavsIaBd 

Pioneer Standard, 216-587-3600 

OH Daytaa 

Bell Industries, 513-435-8660 

OH Daytaa 

Hamilton/Avnet Elctrns., 513-433-0610 

OH OaytM 

Pioneer Standard, 513-236-9900 

OH Higblaad Heights 

CAM/OHIO Elctrns., 216-461-4700 

OK Talu 

Quality Components, 918-664-8812 
OK Talu 

Radio inc., 918-587-9123 

OK Talu 

Schweber Elctrns., 918-622-8000 
OR Buvartn 

Almac Electronics, 503-641-9070 
OR Lake Oswaga 

Bell Inds., Inc., 503-241-4115 
OR Laka Osarage 

Hamilton/Avnet Elctrns., 503-635-7850 
PA Herekaai 

Lionex Corporation, 215-674-4000 

PA Harskaai 

Pioneer Elctrns. Corp., 215-674-4000 

PA Harskaai 

Schweber Elctrns,, 215-441-0600 
PA Plttsbargb 

CAM/RPC Elctrns., 412-782-3770 
PA Pmsbugb 

Pioneer/Pittsburgh, 412-782-2300 
SC GraMVIlla 

Hammond Elctrns., 803-233-4121 
TX Addisw 

Quality Components, 214-387-4949 

TX Aastla 

Hamilton/Avnet Elctrns., 512-837-8911 

TX Aastla 

Pioneer Standard Electronics, 512-835-4000 

TX Aastla 

Quality Components. 512-835-0220 
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Aastln 

Schvi/eber Elctrns., 512-458-8253 

TX 

Dallas 

Pioneer/Dallas, 214-386-7300 

TX 

Dallat 

Schweber Elctrns., 214-661-5010 

TX 

Heaston 

Hamilton/Avnet Elctrns., 713-780-1771 

TX 

HontiM 

Pioneer/Houston, 713-988-5555 

TX 

HoastM 

Schweber Elctrns., 713-784-3600 

TX 

Irving 

Hamilton/Avnet Elctrns., 214-659-4151 

TX 

Sagarlaad 

Quality Components, 713-491-2255 

UT 

SaH Lake City 

Bell Inds., 801-972-6969 

UT 

SaH Laka City 

Hamilton/Avnet Elctrns., 801-972-4300 

WA 

BaKavaa 

Hamilton/Avnet Elctrns., 206-746-8750 

WA 

Redmond 

Anthem Electronics, 206-881-0850 

WA 

SMttlO 

Almac/Electronics, 206-643-9992 

Wl 

BroakflaM 

Schweber Elctrns., 414-784-9020 

Wl 

MllwsakM 

Taylor Electric Company, 414-241-4321 

Wl 

New Berlin 

Hamilton/Avnet, 414-784-4516 

Wl 

Wsnkssbs 

Bell Industries, 414-784-0235 

Can 

BrmnplM. Ontario 

Zentronics, 416-451-9600 

Can 

Barnaby, BrlHtb Calambla 

R-A-E Industrial Elctrns. Ltd., 604-291-8866 

Can 

Calgary, Albarta 

Hamilton/Avnet Elctrns., 403-230-3586 

Can 

Calgmy. AMarla 

Zentronics, 403-272-1021 

Can 

Darval, Qaabae 

Semad Elctrns.. Ltd.. 514-636-4614 

Caa 

Dawasviaw. Oalarta .. 

Semad Elctrns.. Ltd., 416-663-5650 

Can 

EdaualM, AMarta 

Zentronics, 403-463-3014 

Can 

Mstlsuaga. Oatarla 

Hamilton/Avnet Elctrns., Ltd., 416-677-7432 

Can 

NapMa. Oatarla 

Hamilton/Avnet Electronics, 613-226-1700 

Caa 

Ottawa. Oatarla 

Semad Elctrns.. Ltd., 613-729-6145 

Can 

Ottawa. Ontario 

Zentronics, 613-238-6411 

Caa 

RIcbmMd, BC 

Zentronics, 604-273-5575 

Caa 

St. LaarMt. Qaabae 

Hamlfton/Avnet Elctrns., Ltd., 514-331-6443 

Cm 

St. Lanrnnt. Qaabse 

Zentronics. 514-735-5361 , 

Caa 

Vaacansr. BrHish Calambla 

Intek Elctrns., Ltd., 604-324-6831 

Cm 

WaiarlM. Oatarle 

Zentronics, 519-884-5700 

Cm 

wmovrdala. Oatarla 

Electro Sonic Inc., 416-494-1666 

Cm 

Wlaalpog. MMltoba 

Zentronics. 204-775-8661 


NCM Corporation 


NCM Corporation 

1500 Wyatt Drive, Suite 9 

Santa Clara, California 95054 

408-496-0290 

TELEX; 172932 

TELEX: NCMCORP 



SaiBs OfficB & RsprBSBotativBs 

latl 

Fraaet. Boaiogao 

International Semiconductor Corp., TEL: (01) 
608-5275 

latl 

GarmMy, Harford 

LMI GmbH. TEL: (05221) 2044, TLX 09 34656 

latl 

Koth. SmoI 

Dong II Eng. Co. Ltd., TEL; 725-1883, TLX 
K27978 

latl 

Swllztriaad. Zorich 

Data Comp AG, TEL: 01-730-2165, TLX 53533 


NCR 


NCR Corporation 
Microelectronics Division 
8181 Byers Road 
Miamisburg, Ohio 45342 
513-866-7217;806-543-5618 
TELEX; 28-8010 NCRMICRO MSBG 


Siles Office & Hepresentatives 

Ml IrMMd. DaMhi 

Nets Ltd., TEL: 450-635 


NEC Electronics 


NEC ElKtrMlcs 
401 EWsStrMl 

MmmMi VImr. Califsnila 94043 
415-064-4321 
TWX: 910-379-6985 
Spwlflc prtdMt lifenMtiH: 

Consumer ICs Ken Wong 

Discrete Devices Jim McAuley 

Gate Arrays H. Hashimoto 

Industrial ICs T. Takagaki 

Microcomputers P Chiumiento 

RAM Products Dan Domingo 

ROM/PROM Clay Bigelov* 

Llterflm: 

Contact Nearest Regional Sales Office, Representative, or 
Distributor Location 

Price sc4 iaUvcry: 

Contact Nearest Regional Sales Office 

Place as order: 

Contact Nearest Regional Sales Office 

FaNoar-a|i an order. 

Contact Nearest Regional Sales Office, or Customer 
Service Department 

Alt atfeer lafcnaatfaa: 

Contact Marketing Services Department 


Sdtes Office St Bipreswtalim 

AL HaaUville 

20tli Century Marketing, 205-533-9281 

AZ Scaitsdale 

Fred Board Associates, 602-994-9388 

AZ Taesaa 

Fred Board Associates, 602-299-1508 

CA CaiMrtlae 

NEC Regional Office, 408-446-0655 


CA InrlH 

Phase II Technology, 714-553-1857 

CA Orange 

NEC Regional Office, 714-937-5244 

CA San Diego 

Cerco, 619-560-9143 

CA Santa Clara 

Quorum Technical Sales, 406-960-0812 

CO GoMaa 

Candal, Inc., 303-233-0155 
CT Ridgaflald 

Phoenix Sales Co., 203-438-9644 
CT Waterbary 

liLM Associates, 203-753-9894 
FL Altannnto Springs 

Semtronics, 919-787-0330 
FL Claarwalar 

Semtronics, 813-461-4675 
FL Largo 

NEC District Office, 813-536-4702 
FL Pompano Beach 

NEC Regional Office, 305-785-8250 

GA Norcross 

Montgomery Marketing, 404-447-6124 ^ 

IL Arlington Heights 

NEC District Office, 312-577-0)90 
IL ColHnsvilla 

A.M.E. Sales, 618-345-7404 
IL Roiling Moadews 

Sieger Associates, 312-991-6161 
IN FortWayno 

Advanced Component Sales, 219-484-0722 

IN Fort Wayne 

M/S Sales and Associates, 219-483-1904 

IN Indlanapells 

Advanced Component Sates, 317-545-6441 

IN Indiaeapalis 

M/S Sales and Associates, 317-257-8915 

lA Cedar Ihpids 

George Russell and Associates, 319-369-9134 

KS OvorlaedPark 

A. M.E. Sales, 913-492-8836 

KY Loeisvllle 

Advanced Component Sales, 502-459-9895 

MO Baltimaro 

ProfessionaT Representatives, 301-653-3600 

MO Ceinmhia 

NEC District Office, 301-730-8600 

MA Newton 

Anchor Engineering, 6,17-964-6205 

MA Wohm 

Compass Technology, 617-933-3336 

MA Wobarn 

NEC Regional Office, 617-935-6339 

Ml Colonu 

Giesting and Associates, 616-468-4200 

Ml Grand Rapida 

Miltimore Sales, 616-942-9721 

Ml Navi 

Giesting and Associates, 313-348-3811 

Ml Novi 

Miltimore Sales, 313-349-0260 

Ml GaathHald 

NEC District Office, 313-352-3770 

MN Bloemlagtea 

George Russell and Associates, 612-854-1166 

MN Biagg» p g»gB 

NEC District Office, 612-854-4443 

NJ Clifton 

Ossman Components, 201-778-8888 

NJ Martton 

B. G.R. Associates, 609-428-2440 

NJ Paralppany 

HLM Associates, 201-263-1535 

Rontek, 505-299-4124 

NY DaafMd 

ELCOM Sales, 716-385-1400 

NY Malvllls 

NEC District Office, 516-423-2500 

NY Narthpert 

HLM Associates, 516-757-1606 
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NY PM|likM|»ll 

NEC District Office, 914-452-4747 

NY RKhutar 

Elcom Sales, 716-385-1400 

NY SkiMiMM 

ELCOM Sales, 315-685-8245 

NC Cirf 

Montgomery Marketing, 919-467-6319 
OH AkrM 

Imtech, 216-666-1185 
ON Ciicliiati 

Giesting and Associates, 513-521-8800 

OH OiylH 

Imtech, 513-278-6507 

01 NUtskvTMili 

Electronic Technical Sales Associates, 503- 
640-8086 

PA Plltsbirik 

Imtech, 412-344-0844 

TN Kieiville 

20th Century Marketing, 615-690-1618 

TX AetHi 

Technical Marketing, 512-835-0064 
TX Carremaa 

Technical Marketing, 214-387-3601 

TX Oallat 

NEC Regional Office, 214-931-0641 

TX Hoastaa 

Technical Marketing, 713-777-9228 

UT Sail Laka Cliy 

Aspen Sales, 801-467-2401 

WA Klrfclaad 

Electronic Technical Sales Associates, 206- 
827-8086 

Wl Waakasha 

Technology Sales, 414-786-50-15 
Caa Caweri. Oatarta 

Kaytronics, 416-669-2262 
Caa Kaaati. Oatarla 

Kaytronics, 613-592-6606 
Caa Sarray. BC 

Kaytronics Western, 604-581-7611 
Caa Villa SI. Piarra. PQ 

Kaytronics, 514-367-0101 


Distributors 


AL Haaltvina 

Marshall Electronics, 205-881-9235 
AL Haaltirtlla 

RM Electronics, 205-852-1550 

A2 Pbaealx 

Kachina Electronics, 602-269-6201 

AZ Pbaealx 

Marshall Industries, 602-968-6181 

AZ Phaaaix 

Sterling Electronics, 602-258-4531 

AZ Scettadala 

Western Microtechnology, 602-948-4240 

CA Gaaega Park 

Marshall Industries, 213-999-5001 

CA Capartiaa 

Western Microtechnology, 408-725-1660 

CA El Meals 

Marshall industries, 213-442-7204 

CA Irvlaa 

Image Electronics, 714-660-1055 
CA Inrias 

Marshall Industries, 714-556-6400 
CA Saa Qlsga 

Ce tec, 619-278-5020 
CA Saa Dls|s 

Marshall Industries, 619-578-9600 
CA Saa Ols|o 

Ryno Electronics, 619-292-6022 
CA Saa Jeta 

Ce tec, 408-263-7373 


Call Diplomat 
For 

NEC 

NEC Electronics USA he. 


■ San Francisco, CA (408) 734-1 900 
Los Angeles, CA (21 3) 700-8700 
Orange County. CA (714) 549-8401 
San Diego, CA (61 9) 292-5693 

■ Salt Lake City. UT (801 ) 486-41 34 

■ Denver. CO (303) 740-8300 

■ Chicago. IL (31 2) 595-1 000 

■ Boston, MA (61 7) 935-661 1 

■ Danbury, CT (203) 797-9674 

■ Melville. NY (51 6) 454-6400 
Syracuse, NY (31 5) 652-5000 

■ Totowa, NJ (201 ) 785-1 830 

■ Columbia, MD (301) 995-1226 

■ Atlanta, GA (404) 449-41 33 

■ Clearwater, FL(813) 443-4514 

□IPLOMflTgSSS»Si. 


CA Saa Jsas 

Frir ElectroRiGS, 408-262-1111 

CA Saatas 

Mouser Electronics, 714-449-2229 

CA Saath Sals 

Ce tec, 213-773-6521 

CA Saaayvala 

Diplomat Electronics. 408-734-1900 

CA Saaayvala 

Marshall Industries. 408-732-1100 

CA Tastla 

Image Electronics, 714-730-0303 

CO DMvar 

Marshall Industries, 303-427-1818 

CO Wbaalrtiia 

A.C.T. Rocky Mountain. 303-422-9229 

CT Orasya 

Milgray Electronics, 203-795-0711 

CT Wamagfanl 

Cronin Electronics, 203-265-3134 
CT Walllagfanl 

Marshall Industries, 203-265-3822 
FL Ft. Laadariala 

Dielco, 305-973-8700 
FL Ft. Laaiartfala 

Diplomat Electronics, 813-443-4514 
FL Orlaada 

Marshall Industries, 305-841-1878 
FL Tia^a 

Reptron, 813-855-4656 
FL Wlalar Park 

Milgray Electronics, 305-647-5747 
GA OaawHiy 

Milgray Electronics, 404-393-9666 
GA Narcrou 

Marshall Industries, 404-923-5750 
IL Arllagtaa Hilgkit 

Reptron Electronics, 312-593-7070 


IL Gaassavllla 

Diplomat Electronics, 312-595-1000 
IL Chicaga 

Nep Electronics. 312-625-8400 
IL HaffaMB Eatalas 

Inter Comp. 312-843-2040 
IL Laaibard 

RM Electronics, 312-932-5150 
IL Sckaaaibarg 

Marshall Industries, 312-490-0155 
IN Fart Wayaa 

Graham Electronics. 219-423-3422 
IN Mlaaagalls 

RM Electronics, 317-247-9701 
lA Cadar RapMt 

Deeco, 319-365-7551 
KS Ovarlaai Park 

Milgray Electronics, 913-236-8800 
U Hatalrla 

Sterling Electronics. 504-887-7610 

MD CalaaMla 

Aztech Electronics, 301-995-1760 

MD Calairtla 

Diplomat Electronics. 301-995-1226 

MD Galtharsbarg 

Marshall Industries, 301-840-9450 

MD Hockvilla 

Milgray Electronics, 301-468-6400 

MA DaiHagtaa 

J.V. Electronics, 617-273^4300 
MA Barliagtaa 

Marshall. 617-272-8200 
MA BarHagtaa 

Milgray Electronics, 617-272-6800 
MA Hlaghaai 

Sager Electronics, 617-749-6700 

MA Hapklataa 

Interface Electronics, 617-435-6858 

MA WaHhaai 

Sterling Electronics. 617-894-6200 

MA Wsxtbaro 

Future Electronics, 617-366-2400 

MA WlhalagtH 

R.C. Components, 617-273-1860 

Ml Graad RapMt 

RM Electronics, 616-531-9300 
Ml LIVHia 

Reptron Electronics, 313-525-2700 

MN Plyataalb 

Marshall Industries. 612-559-2211 

MO Kaatat City 

LCOMP, 816-221-2400 

MO MarylaiM Haights 

LCOMP, 314-291-6200 

NJ CaaMaa 

General Radio, 609-964-8560 

NJ ClIttH 

J-MAR Electronics. 201-772-6400 

NJ FalrflaM 

Marshall Industries, 201-882-0320 

NJ MarHaa 

Milgray Electronics, 609-983-5010 

NJ ML Laaral 

Marshall Industries, 609-234-9100 


Sterling Electronics, 201-442-8000 

NJ Tetawa 

Diplomat, 201-785-1830 

NM AlbaqaargM 

Sterling Electronics, 505-884-1900 

NY Eadwall 

Marshall Industries, 800-252-5502 

NY Fanalagdala 

SAI, 516-293-2710 

NY Hti^paaga 

Marshall industries, 516-273-2424 

NY Malvllla 

Diplomat Electronics, 516-434-6400 

NY Pillifari 

Milgray Electronics, 716-385-9330 

NY Rechastar 

Rochester Radio Supply, 716-454-7800 
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NEG Electronics (Cont) 


RiMgh 

Resco, 919-781-5700 

ColMbn 

Electronic Marketing, 614-299-4161 

Celnbas 

Reptron Eiectronics, 614-436-6675 

Diftoa 

Marshall Industries, 513-236-8088 

litfipMdnei 

Miigray Electronics, 216-447-1520 • 

Tiita 

Steriing Eiectronics, 918-663-2410 

Like Oswega 

Moore Electronics, 503-684-3100 

Phlladalpbta 

Almo Electronics, 215-698-4000 

Mdisae 

Active Component Technoiogy, 214-980-1888 

Asalia 

Active Component Technology, 512-452-5254 

Asatla 

Captronics, 512-459-4328 

Asatla 

Sterling Eiectronics, 512-838-1341 

Dailaa 

Captronics, 214-340-3592 

Oato 

Marshall Industries, 214-233-5200 

Dsllsa 

Steribig Electronics, 214-243-1600 

Haaataa 

Active Component Technoiogy, 713-496-4000 

HaaalM 

Marshall Industries, 713-789-6600 


Sterling Electronics, 713-627-9800 

Salt Laks City 

A.C.T. Rocky Mountain, 801-487-8131 

Wa ba iaad 

Sterling Electronics, 804-226-2190 

Ssttsvaa 

Bell Industries, 206-747-1515 

BsHavaa 

lEC/JACO, 206-455*2727 

TskwHa 

Marshall Industries, 206-575-3120 

Milwaakss 

Marsh Eiectronics, 414-475-6000 

Nsw BarUa 

Nep Electronics, 414-784-4420 

Haw Bsriia 

RM Electronics, 414-785-9100 

Baraaby, BC 

RAE Industrial Electronics, 604-291-8866 

Dawasviaw, Oalarla 

Carsten Electronics, 416-663-5563 


Carsten Electronics, 613-729-5138 

Patata Claira, Qaabac 

Future Electronics, 514-694-7710 

Scarbaraagh. Oatarta 

Carsten Eiectronics, 416-751-5095 
St. Laaraat, PQ 

Carsten Electronics, 514-334-8321 

Sarny, BC 

MEMCO, 604-536-4243 


Nitron, Inc. 

10420 Bubb Road 
Cupertino, California 95014 
408-255-7550 
TWX; 910-338-0222 
Spaciflc pradaci hrtsnastiaa: 

Gate Array, Custom, Standard Products Ext. 204 

Non-Voiatile Memories Ext. 204 

HiRei, Customo'-Owned TooNng Ext. 200 


Lllaratara: 

Ext. 210 


CA 

Saa DIago 

Littlefield & Smith, 619-455-0055 

Price tad dallvtry; 


CO 

Aareri 

Customer Service 

Ext. 210 408-255-7550 


Electrodyne (Main Office), 303-695-8903 

Faltaw-ap la order: 


CO 

Oaavar 

Customer Service 

Ext. 210 


Electrodyne, 303-695-8903 

All atbar lafarmtiM: 


FL 

Ctearwitar Beach 

Marketing 

Ext. 201 

FL 

Perrott Assoc., 813-443-5214, 813-443-5414 

Ortaade 


Sales Office & Representatives 


Aastrla. Viasai 

Burisch GMBH U Co KG, TEL: 022 (Wien) 
387638 

Daeaurk. Capaabagaa 

Advanced Eictrn., TEL: 45-1-194433 

Eagtaad, OxMskira 

Peter Gray Elctrns., Ltd., TEL: Henley 6543 

Italy. Milaaa 

Comprel. SRL, TEL: 02 6120641 

Japaa. Takya 

Jepico Corp., TEL: (03) 348-0611 
Harway. Stroaamiae 
A/S Kjelibakke, TEL: 02-7118 72 
Spaia. BarcaHma 

Interface S.A.. TEL: 93-301 78 51 

Swadaa. Valliagby 

Svensk Tmeindustrie, TEL: 08-380320 

Swilzartaad. Zaarirt 
Ellyptic AG, TEL: 01-541100 
Ualtad Kiagdaai. Sarray 

Robin Reynolds. TEL: Ashtead (03722) 72741 


Octagon Systems 


Octagon Systems Corporation 
6501 West 91st Avenue 
Westminster, Colorado 80030 
303-426-8540 


Ohio Scientific 


Ohio Scientific 
1333 S. Chiilicothe Road 
Aurora, Ohio 44202 
216562-2020 


OKI Semiconductor 


OKI SaaleoadBCter. iac. 

1333 Lawraaca Exprasxway. Salta 401 
Saata Clan. CaKtanta 05051 
4069S4-4842 
TWX: 016338-0508 




AL HaaUvWa 

Electronic Sates, 205-533-1735 

AL HaatavIHa 

Eiectronic Sales, 206533-1735 

AZ SHttadaia 

Semi Systems, 602-991-1151 

AZ ScMtadala 

Semi-Systems AZ, 602-991-1151 

CA Intea 

Southwest Regional Sales Office, 714-752- 
1843 

CA LasAlsaMaa 

Santana Sales, 714-827-9100 
CA Las Salat 

Pro Assocs. Inc., 408-358-3861 
CA Let Sataa 

Pro Associates, 408-358-3861 


Saarlsa 

Perrott Assoc., 305-792-2211 

Narcrast 

Electronic Sales, 404-448-6554 

Elk Srava Village 

John G. Twist Co. (Main Office). 312-593- 
0200 

Sraaswaod 

Valentine & Assoc. (Main Office), 317-888- 
2260 

Sraaswaod 

Valentine & Associates, 317-8862260 

Soatb Bead 

Valentine & Assoc., 219-288-7070 

Cedar Rapids 

G.H. Horn & Assoc., 319-393-8703 

Cedar Rapids 

C.H. Horn & Assoc., 319-393-8703 

Wicaiia 

O.L.E. Electronics, 316-744-2126 


Delta III Associates, 301-730-4700 


Delta III Associates, 301-730-4700 

Wallestey 

Northeast Regional Sales Office, 617-431- 
7944 

Walteley 

Advanced Design Group, 617-431-7946 

Livaaia 

Luebbe Sales, 313-477-3131 

Bteaariagtaa 

John G. Twist Co., 612-835-2120 

Bleaaitagtaa 

Midwest Regional Sales Office, 612-835-0837 


J.G. Twist Co., 612-835-2120 

SI. Laalt 

John G. Macke Co.. 314-432-2830 

Baaatoa 

PAF Assocs., 201-335-0680 

Albaty 

Reagan/Compar Albany, Inc., 518-489-4777 

Paagbkaapsls 

Northeast Regional Sales Office, 914-473- 
8044^ 

SaiithtawB 

PAF Assocs. (Main Office), 516360-0940 

Claeteaatl 

Luebbe Sales (Main Office), 513-891-5770 

davatead 

Luebbe Sales, 216-333-0425 


Luebbe Sales, 614-431-0474 

Oaylaa 

Luebbe Sales. 513-294-0426 

Oktahau City 

Ammon & Rizos, 405-942-2552 

Baavartaa 

Quest Mktg., 503-644-8077 


Southeast Regional Sales Office, 215-674- 

9511 

PHtsbargh 

Luebbe Sales, 412-931-0414 

Saatt Haatelaa 

Campbeii Associates, 215-322-6630 

Saatbaaplsa 

Campbeii Assoc., 215-322-6630 

SaalbaaiMsa 

Campbell Associates, 216322-6630 
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OKI Semiconductor (Cont) 


TX Oallis 

Ammon & Rizos, 214-233-5591 

TX Dillit 

South Central Regional Sales Office, 214-248- 
8801 

TX Hoittoa 

Ammon & Rizos, 713-781-6240 

UT Salt Laka City 

Electrodyne, 801-486-3801 

WA Rutoa 

Quest Mktg. (Main Office), 206-223-1541 

Wl BraakflaM 

John G. Twist Co., 414-782-2670 

Wl Mllwaakaa 

J.G. Twist Co., 414-782-2670 
Caa Oewaavltw. Oitarit 

Westburne Electric Supply Ltd., 416-634-2950 
Caa Markkaai. Oatarla 

RPS Elctrns., 416-276-5222 
Caa Moatraal. Qaabac 

RPS Elctrns. (Main Office), 514-341-3663 
tail Japaa. Tokya 

OKI Elec. Ind. Co. Ltd., TEL: 03/454-2111 
latl Waal Ganaaay, Oassaldsrf 

OKI Elec. Europe GMBH, TEL: 0049/211- 
592031 


Distributors 


AL Haatsvllla 

Contact Elctrns.. 205-881-9321 
AL Haatsvllla 

RM Elctrns., 205-852-1550 

CA Irvlas 

Ryno Elctrns., 714-261-2500 

CA Saa Oiaga 

Ryno Elctrns. (Main Office), 619-292-6022 

CA Saata Aaa 

Pacesetter Elctrns. (Main Office). 714-557- 
7131 


Pacesetter Elctrns., 408-734-5470 

CO WhaatrMpa 

A.C.T. Rocky Mountain. 303-422-9229 
CT Chasklra 

Future Elctrns,, 203-272-1851 

FL Tampa 

Reptron Electronics, 813-855-4656 
FL Wlalar Park 

Milgray Elctrns., 305-647-5747 

GA Atlaala 

Milgray Elctrns., 404-393-9666 
IL Arllagtaa Hal|kla 

Reptron Elctrns., 312-593-7070 
IL Lamfcard 

RM Elctrns., 312-932-5150 
IN ladlaaapalla 

RM Elctrns., 317-247-9701 
KS Ovartaad Park 

Milgray Elctrns., 913-236-8800 
110 flaekvllla 

Milgray Elctrns., 301-468-6400 
HA Barllagtaa 

Milgray Elctrns., 617-272-6800 
MA Wsatbora 

Future Elctrns., 617-366-2400 
Ml LIvoala 

Reptron Elctrns. (Main Office), 313-525-2700 

MN SI. Paal 

Gopher Elctrns. Co., 612-483-4450 

NH Hadaoa 

C & H Elctrns., 603-882-1133 

NJ Aadabaa 

Action Electronics, 609-858-2450 
NJ Marltoa 

Milgray Elctrns., 609-983-5010 
NJ Madferd 

Hyde Electric, 609-953-1101 


NY East Syracasa 

Future Elctrns., 315-272-1851 

NY Fraapart 

Milgray Elctrns. (Main Office), 516-546-5600 
OH CItvtIaad 

Milgray Elctrns., 216-447-1520 
OH Calambas 

Reptron Elctrns., 614-436-6675 
OR Wlisoavllla 

Zepher Electronics, 503-682-2929 
n Addlaaa 

A.C.T. (Main Office), 214-980-1888 

n Aastia 

A.C.T. Electronics, 512-452-5254 

TX Dallas 

RM Elctrns., 214-263-8361 

TX Haastaa 

A.C.T. Electronics, 713-496-4000 
UT San Laka City 

Act Electronics, 801-487-8131 

WA Ksat 

Shannon Ltd., 206-763-0545 

WA Saattla 

Zepher Electronics, 206-241-1980 

Wl New Bsrlla 

RM Elctrns., 414-784-4420 


Oliver Advanced Engineering 


Ollvar Advaaead Ea|lasafla|. lac. 

676 Wast Wllsaa Avaaaa 
GlMdala. Califarala 91203 
213-240-0080 
TELEX; 194773 
Spaelfic pradacl iafanaatloa: 

Marketing & Sales Department 213-240-0080 


Sales Offict & Ripreseitatives 


RLS Instruments, 602-892-9329 

GA Carsoa 

AMASCO, 213-516-8561 

CA Saaayvala 

AMASCO, 408-733-8690 

IL Wbaallai 

Engrg. Prods. Assocs., Inc., 312-537-4860 

IN ladiaaapalis 

Engrg. Prods. Assocs., Inc., 317-894-7156 

lA lavri City 

Engrg. Prods. Assocs., Inc., 319-354-5344 

LA Laalslaaa 

Industrial Digital Systems, 504-899-1654 

MA Madnald 

Comark, 617-359-8161 

MN MlaaaapaUs 

Engrg. Prods. Assocs., Inc., 612-925-1883 


latl ladia. Baaibay 

Echbee Corp., TEL: 25 34 89/25 83 41 


RLS Instruments. 505-265-4187 

TX Haastaa 

Industrial Digital Systems, 713-988-9421 

WA Klrklwd 

Electronic Marketing Associates, 206-827- 
9350 

latl Aastria. Wlaa 

Elbatex Ges.m.b.H., TEL: (0222) 86 56 11 
Serie 

tail Balylam. Zaatlaaaw 

Belcomp PVBA, TEL: 011/78 05 12 
latl Brazil, Saa PaMa 

Filcres Instruments, TEL: 011-223-7388 
iati Daamarfc. Harahaiai 

C-88 aps, TEL: 02- 57 08 88 
latl Eaglaad. AHaa. HaaMsklra 

MTL Microsystems, TEL: 0420-88022 
tall Fraaea. Orsay 

Microel “Le Parana", TEL: 907-08-24 
tall Ganaaay. Maaick 

Scantec GmbH, TEL: (089) 134093 


Omnibyte 


Omnibyte Corporation 

245 W. Roosevelt Road, Building 1-5 

West Chicago, Illinois 60185 

312-231-6880 


Distributors 


Aimart-Havaa, Hallaad 

OeGidts & Feldman. TEL: 730953 

Barcalsaa. Spaia 

Lana Sarrate, S.A., TEL: 204-44-50 

Barkahlra. Eaglaad 

Measurement Systems Ltd., TEL: (44) 0635 
45420 

Cbrlalcharah, Nsw Zaalaad 

E. C. Gough Ltd., TEL: (03) 798-740 

Hyderabad, ladia 

International Trade Agencies, Ltd., TEL: 
31543-31216 

Milaaa. Italy 

Auriema Italia, TEL: 430, 602 

Solaa. Swadm 

Master Data AB, TEL: 08-83 01 55 

Statigart. W. Garmaay 

Claus Polack, TEL: Telex 2627-7111038 

Taiwaa. Talpal 

Strong Electronics Co., Ltd., TEL: (02) 521- 
8826-7 

Viclarta, Aaatralla 

Rank Electronics Pty, Ltd., TEL; (03) 29 3724 

Zaricb. SwHzaflaad 

Omni Ray, TEL: (01) 47 8200 


Onset Computer Corporation 
199 Main Street, P.O. Box 1016 
North Falmouth, Massachusetts 02556 
617-563-2267 


Optical Electronics 


Optical Electronics Inc. 
P.O. Box 11140 
Tucson, Arizona 85734 
602-624-8358 
TWX; 910-952-1283 


Panasonic 


Paaaaaalc ladaatrlal Campaay/Etaclraalc Caaipsaaala 
Olvislaa 

Matsashlta Elactrie Carpontlaa al Aanrtea 

1 Pasaaaalc Way 

Sacaacaa, New Jaraay 07094 

201-348-SZ69 

TWX; 710-992-8920 


SliBS OffiCB S RBOrBSBBtatiVBS 


AL Haalavllla 

REP, Inc., 205-881-9270 

AZ Pbeaalx 

Stitzer-Dodd, Inc., 602-944-2237 

CA Nawpart Baack 

West, Inc., 714-751-5656 
CA Pluaaatea 

Moulthrop Sales, Inc., 415-864-0550 
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Panasonic (Cont) 


CO Dtivir 

Component Sales, 303-759-1666 

GT MiiltOQ 

Conti-Younger Associates, Inc., 203-245-1136 
FL CanI Spritgs 

CBC Electronics, 305-755-1111 


CBC Electronics, 305-831-5380 

GA TKkw 

REP, Inc., 404-938-4358 

IL Chicago 

Brock & Cushman, Inc., 312-622-4110 

IN CanHl 

Marketing Engineers, Inc., 317-872-5665 

KS Olathe 

Rush & West Inc., 913-764-2700 
MD Elllcolt City 

Marketing Technology, 301-465-5944 

MA Borllagtoo 

Conti-Younger Associates, Inc., 617-273-1582 

Ml Brlgbtofl 

Electronic Sources, Inc., 313-227-3598 

MN Mliaeapallt 

Electro Mark, Inc., 612-881-3306 

MO Ballwla 

Rush & West Inc., 314-394-7271 

NJ Hachaatadi 

Meg Electronic Sales, 201-489-7700 

NJ Maaat Laaral 

Comtek, Inc., 609-235-8505 
NY North Syracata 

Advanced Components Corp., 315-669-2671 


REP, Inc., 919-851-3007 

OH Glavolaoi 

Del Steffen & Associates, 216-461-8333 

OH Daylaa 

Del Steffen & Associates, ^13-293-3145 

OH Laxlaglaa 

Del Steffen & Associates, 419-884-2313 

OR Tigard 

Electronic Sources, 503-684-0040 

PA PIHtbargh 

Del Steffen & Associates, 412-276-7366 

TN JaffarsH City 

REP, Inc., 615-475-4105 

TX Aaslla 

Dunbar Associates, 512-346-9337 

TX DaHat 

Dunbar Associates. 214-239-7151 

UT SaH Lake CHy 

Component Sales, 801-466-8623 

VA Lyacbbarg 

Marketing Technology, 804-384-6459 

WA BaHavaa 

Electronic Sources, 206-451-3500 

yn Maaaaiaaaa Falla 

Brock & Cushman, Inc., 414-255-2166 

Caa Daamvlaw, Oalarla 

Astec Components. Ltd., 416-630-8463 


Distributors 


AL Haativllla 

Resistacap, Inc., 205-883-4270 

AZ PbaaMx 

Sterling Electronics, 602-258-4531 

AZ Taava 

Circuit Spedaltets, 602-966-0764 

AZ Taapa 

Shelley Electronics. 602-894-2058 
CA Barhaak 

TAW Electronics, 213-846-3911 
CA Chauwarth 

Shelley Electronics, 213-998-3333 
CA Hayward 

AlHed Electronics, 415-487-5250 


Irviaa 

Ratel Electronics, 714-549-8611 

Las Aagalas 

Western Electromotive, 213-820-3777 

Mt. Vlaw 

Shelley Electronics, 415-969-1820 

Saa Diago 

Shelley Electronics, 619-453-7133 

Saa Dtaga 

Tauber Electronics inc., 619-274-7242 

Saa Dlaga 

Western Electromotive, 619-271-4511 

Saa Jasa 

Ratel Electronics, 408-946-4700 

Saata Clara 

Western Electromotive, 408-727-7411 
Saasyvaia 

Capsco Sales Inc., 408-734-3020 

BoaMar 

Shelley Electronics. 303-442-2718 

Daavar 

Denver/Wintronics, 303-934-2406 

Daavar 

Integrated Electronics, 303-292-6121 

L Havaa 

J.V. Electronics, 203-469-2321 
Hsadaa 

Impact Sales Co., Inc., 203-281-1331 

Laagwaad 

Intertec Components, 305-834-7777 

Miaai 

Electronic Equipment, 305-871-3500 

Aagaata 

Dixie Electronic Inc., 404-772-2055 

Caanalag 

Pan American Electronics, 404-577-2114 
Chicago 

PreWer, Electronics Inc., 312-384-6100, 800- 

621-4177 

Elgia 

Allied Electronics, 312-697-8200 

PalaUac 

Ohm Electronics, 312-359-5500 

Fart Wayaa 

Graham Electronic Supply, 219-423-3422 

ladlaaapalls 

Graham Electronics, 317-634-8202 

Cadar Rapids 

Deeco, Inc., 319-365-7551 

Matalrla 

Sterling Electronics, 504-887-7610 

Tlwoalaa 

Zebra Electronics, 301-252-6576 

Caalaa 

impact Sales, 617-821-1500 

Maadaa 

Add Electronics, 617-478-4200 

Wllalagtaa 

,R.C. Components Inc., 617-273-1860 

FaraiaiHM 

Prehler Electronics Inc., 313-473-7200 

Mlaaaapalls 

Industrial Components Inc., 612-831-2666 
Thief Rlvar Falto 
Digi-Key Corp., 218-681-6674 
St. Laais 

Olive Eiectroriics Inc., 314-428-4500 

Bailanwr 

Mid Atlantic Corp., 609-931-5303 

PlalatMd 

Mars Electronics, 201-757-4332 

Paaptaa Ptalas 

Zebra Electronics, 201-839-9040 

Albagaargaa 

Sterling Electronics, 505-884-1900 

B a h aala 

Zebra Electronics, 516-563-2160 

Biflala 

Summit Distributors, 716-887-2800 

E. Syraeasa 

Add Electronics, 315-437-0300' 


NY Racbastar 

Summit Distributors, 716-334-8110 

NY Raaa 

Rome Electronics, 315-337-5400 

NC Charlotta 

Dixie Electronics, 704-377-5413 
NC Wiastaa-Salaa 

Dixie Electronics, 919-724-5961 
OH Claciaaati 

Hughes Peters Inc., 513-351-2000 
OH Calaahas 

Hughes Peters Inc., 614-294-5351 
OH MMdMargh Haigbta 

Prehler Electronics Inc., 216-243-5510 
OK Talsa 

Sterling Electronics, 918-663-2410 

OR Baavartaa 

Almac Electronics, 503-641-9070 

PA Harrishirg 

Advacom, Inc., 717-545-5674 

PA McKaaa . 

Advacom, Inc., 814-476-7774 

PA Pblladsiphia 

Philadelphia Electronics, 215-568-7400 
SC Chariastea 

Dixie Electronics, 803-554-7515 
SC Galiabia 

Dixie Electronics, 803-779-5332 
SC Flaraaca 

Dixie Electronics, 803-669-8201 
SC OrsaavIHa 

Dixie Electronics, 803-297-1430 
TN Gray 

Dixie Electronics, 615-477-3838 

TX AasNa 

Sterling Electronics. 512-836-1341 

TX OaHas 

Computer Components Corp., 214-239-027' 

TX DaHaa 

Sterling Electronics, 214-243-1600 
TX Ft. Warth 

AHied Electronics, 817-336-5401 

TX Haaslfa 

Sterling Electronics, 713-627-9800 

UT Midvale 

Ratel Electronics, 801-562-2600 

UT Salt Lake City 

Standard Supply. 801-486-3371 

VA RIchaHMd 

Sterling Electronics, 804-226-2190 

WA Ballsvaa 

Almac Electronics, 206-643-9992 

WA Saania 

Zepher Industries Inc., 206-241-1980 


Taylor Electric, 414-241-4321 

Caa Mlaaisaaeia. Oalaria 

Prelco Electronics Ltd., 416-678-0401 

Caa Maalraal. Qaabac 

Electronic Wholesalers Ltd., 514-769-8851 

Caa MaalraaL Qaabac 

Prelco Electronics Ltd., 514-389-8051 
Caa Ottawa. Oatarla 

Electronic Wholesalers Ltd., 613-746-4413 
Caa Ottawa, Oatarla 

Prelco Electronics Ltd., 613-226-3491 


Pico Design 


Pico Design, Inc. 

1333 Lawrence Expressway, Suite 340 
Santa Clara,, California 95051 
408-249-8090 


» 1C MASTER 1984 


MANUFACTURERS & DIST DIRECTORY 












MANUFACTURERS & DIST DIRECTORY 


1C MASTER 


Plessey Solid State 


Pinny Selli Stitt 
3 Wkatny 

IrviM. Ctlifinii 92714 
714-540-9979 
TELEX; 595-1930 
AjipliGitlM ngliMrlng: 

ext. 33 
Litintirt: 

Burma Tayengco 
Prici Mi iiltviry: 

Pat Dilley ext.49 

Folliw-ip M iriir: 

Pat Dilley ext. 27 


Salts Office & Rtpresentatlvos 


AL Hiittvllli 

R. W. Mitscher Co.. Inc., 205-882-6050 

AZ Scittsiili 

Thorsen Desert States, Inc., 602-998-2444 
CA InrlM 

National Sales Office, 714-540-9979 

CA Irvin 

Southwest District Sales Office, 714-540-9979 

CA Irvin 

West Regional Sales Office, 714-540-9979 

CA Snti Clin 

Logan Sales, 408-496-0660 

CA Sniyvili 

Northwest District Sales Office. 408-730-1111 
CA Thnini Oaks 

S. C. Cubed, 805-496-7307 

CA Tntli 

S.C. Cubed, 714-731-9206 
CO Eigiwoii 

Oynateeh, Inc., 303-773-2830 
FL Bm Ratu 

Lawrence Associates, 305-368-7373 
FL CInrwilir 

Lawrence Associates, 813-584-8110 
FL W. IMhatrM 

Lawrence Associates. 305-724-8294 
6A Liwmnvlili 

R.W. Mitscher Co., Inc., 404-923-3239 
GA Nircnit 

Southeast Regional Sales Office, 404-447- 
6910 

IL ArlligiM Hiigkts 

Micro Sales Inc., 312-956-1000 
IL Arlligln Hilgkts 

Midwest Regional Sales Office, 312-437-1860 

IN Ft. Wiyn 

Central District Sales Office, 219-483-4863 

IN liilnipills 

SAI Marketing Corp., 317-241-9276 

KS HmtIib 

Midwest Tech. Sales, 913-236-8557 

MD Biltivllli 

Applied Engifieering Con., 301-595-5393 

MA Fnaligbia 

Eastern District Sales Office, 617-872-2288 

Ml Brigkiu 

SAI Marketing Corp,. 313-227-1786 

NN BlmrtigtM 

Electronics Sales Agency, 612-884-8291 

NJ Mirltn 

B.G.R. Associates, 609-428-2440 

NY Hnppngi 

Eastern Regional Sales Office, 516-273-3060 
NY Hleknllli 

Lorac Sales, 516-681-8746 
NY SknnlMn 

Robtron, Inc., 315-685-5731 
NC Cbirlitti 

R.W. Mitscher Co., Inc., 714-332-8490 

NC Rililgk 

R.W. Mitscher Co., Inc., 919-876-0160 


OH Cnttrvlllt 

SAI Marketing Corp., 513-435-3181 
OH Skiktr Haiglits 

SAI Marketing Corp., 216-751-3633 
OH Zansvilla 

SAI Marketing Corp. 

TN Jekitoi City 

R.W. Mitscher Co., Inc., 615-282-6240 
TX ArlligtM 

W. Pat Fralia Co.. Inc., 817-640-9101 

TX AntlR 

W. Pat Fralia Co., Inc., 512-835-7911 

TX Hnstu 

W. Pat Fralia Co.. Inc., 713-772-1572 

UT Bantifil 

Anderson Associates, 801-292-8991 
Wl BnekfleM 

Micro Sales Inc., 414-782-1171 
Cn Boltn. ORtirlo 

MacKay Associates. 416-857-4302 
CiR Baniby 

RAE Industrial Electronics, 604-291-8866 


Dfstribotors 


Crr MIssItURgi. ORlirlR 

GEC Canada Ltd., 416-624-8300 


Polycore Electronics 


Polycore Electronics Inc. 

1107 Tourmaline Drive 
Newbury Park. California 91320 
805-498-8832:213-991-1061 


Precision MonoUthics 


PrscisiM MnslltMcs Isc. 
1500 SpRCR Part Drtva 
SRRta Clara. Callfaraia 95050 
408-727-9222 
TWX; 910-338-0528 
SpMifle pradact latanaallH: 
ext. 162 

AppHntln nglaaarlag: 

ext. 162 
Lltaralara; 
ext. 186 

Prln aad daiivsry: 

ext. 171 

Fallsw-ap aa ardar: 

ext. 171 

All atbar lafanaatln: 

ext. 162 


S8l8s Office S ReprosoRtitives 


AL Hntsvilla 

EMA, 205-830-4030 

AL Hntavllla 

Pioneer/Harvey Electronics, 205-837-9300 

AZ Scattadala 

PMI Sales Office, 602-941-1946 

AZ Taaipa 

Anthem Electronics, 602-244-0900 

AZ Taaipa 

Bell Industries, 602-966-7800 
CA Lat Aagalas 

PMI Sales Office. 213-642-0142 
CA Saa DIaga 

Bell Industries. 619-268-1277 
CA Saata Clara 

PMI Sales Office, 408-727-6616 
CO Llttiatoa 

PMI Sales Office, 303-979-8533 
CO Wlaatrldga 

Bell industries, 303-424-1985 


Ualoavllla 

PMI Sales Office, 203-673-9995 

Laagwaod 

PMI Sales Office, 305-331-5133 

Orlaade 

Pioneer/Harvey Electronics, 305-834-9090 

SI. Patarsbarg 

Hall-Mark Electronics, 813-576-8691 

Atlaala 

EMA, 404-329-0530 

Gallharsbarg 

Pioneer/Harvey Electronics, 301-921-0660 

Nercrasa 

Hall-Mark Electronics, 404-447-8000 

Nercroas 

Pioneer/Harvey Eiectronics, 404-448-1711 

SckaaaibBrg 

PMI Sales Office, 312-885-8440 

ladlaaapolla 

PMI Sales Office, 800-323-8755 

Marriaai 

PMI Sales Office, 800-323-8755 

Latkarvllla 

PMI Sales Office, 301-882-9222 

Natick 

PMI Sales Office, 617-655-8900 

Waalbaraagb 

Future Electronics, 617-366-2400 

Brlgklaa 

PMI Sales Office, 800-323-8755 

BIOORllRgtM 

PMI Sales Office, 800-323-8755 

MlBRaapoHa 

Merit Electronics Corp., 612-546-5383 

MlRRateaka 

Pioneer/Harvey Electronics, 612-935-5444 
Cherry Hill 

Hall-Mark Electronics, 609-424-7300 

Falrflald 

HaH-Mark Electronics, 201-575-4415 

East Syracaaa 

L-MAR Assocs., Inc., 315-437-7779 

HIckaviila 

J-Square Mktg., Inc., 516-935-3200 

L-MAR Assocs., Inc., 716-323-1000 

Charistta 

Pioneer/Harvey Electronics, 704-527-8188 

flalalgb 

EMA. 919-781-4139 

Daytoa 

Del Steffen & Assocs., 513-293-3145 

Laxlagtaa 

Del Steffen & Assocs., 419-884-2313 

Waatarvilla 

Hall-Mark Electronics, 614-891-4555 

ParHaad 

Bell Industries, 503-241-4115 

Corawalla Haigkia 

PMI Sales Office, 215-639-9595 

Plttabargb 

Del Steffen & Assocs., 412-276-7366 

Dallas 

PMI Sales Office, 214-341-1742 

Dallas 

Pioneer/Harvey Electronics, 214-386-7300 

Haastaa 

PMI Sales Office. 713-481-6460 

Haastaa 

Pioneer/Harvey Electronics. 713-988-5555 

BaHavaa 

PMI Sales Office, 206-641-6008 

HadaiaRd 

Anthem Electronics, 206-881-0850 

BrvRiplaR. Datarla 

Zentronics. 416-451-9600 

Calgary, Albarta 

Future Electronics, Inc., 408-259-6408 

Calgary, Albarta 
Zentronics, 403-272-1021 
Edaieatoa. Albarta 

Intek Electronics Ltd., 403-437-2755 
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Precision Monolithics (Cont) 

CO 

Doflvar 

Hall-Mark Elctrns., 303-694-1662 

Cao 

Nopna, Oatario 

Zentronics, 613-226-8840 

CO 

CT 

Wkoatrldgo 

Bell Inds., 303-424-1985 

Cor 

Raxdalo. Ootarlo 

Source Elctrns. Ltd., 416-675-6235 

FL 

Pioneer/Harvey Elctrns., 203-853-1515 

Boca Ratoo 

Grr 

RIchRiMd. B.C. 

Lawrence Associates, Inc., 305-368-7373 


Zentronics, 604-273-5575 

FL 

CloarwatM’ 

Crr 

VaacoRVor. B.C. 


Lawrence Associates. Inc., 813-584-8110 


Future Electronics, Inc., 604-438-5545 

FL 

Fort Laodardala 

Crr 

Watorlos. Oataria 

Hall-Mark Elctrns., 305-971-9280 


Zentronics, 519-884-5700 

FL 

Orlasdo 

Crr 

WlRRopog. MaRltoha 


Hall-Mark Elctrns., 305-855-4020 


Zentronics, 204-775-8661 

IL 

BoasMVlIlo 

iRtI 

Aostralla. Victoria 


Hall-Mark Elctrns., 312-860-3800 


RIFA, TEL: 03-480-1211 

IL 

Elk Grove Vlllago 

IRII 

Aostrla. VlNaa 


Pioneer/Harvey Electronics, 312-437-9680 


Ing. Otto Folger, TEL: 0222/ 43 26 39 

IN 

iRdlMopotls 

iRtI 

Boflolax, Veorbarg 


Pioneer/Harvey Electronics, 317-849-7300 


Bourns (Nederland) B.V., TEL: 070 87 44 00 

KS 

Loaoxa 

iRtI 

OoRRMTk. Ballorap 

Hall-Mark Elctrns., 913-888-4747 


Tage Olsen A/S, TEL: 02-65 81 11 

MO 

Baltlaioro 

iRtl 

Eastoni ERropo. Vlaaaa 


Hall-Mark Elctrns., 301-796-9300 


Eltrans. TEL: 0222/24 71 37 

MA 

Loxiagtaa 

iRtI 

FlaloRd. Holslakl 


Pioneer/Harvey Elctrns., 617-861-9200 


Insele Oy, TEL: 80/73 57 74 

MA 

Norwood 

latl 

Fraaco. Paris 


Gerber Elctrns., 617-769-6000 


Ohmic S.A., TEL: 01/203 9633 

Ml 

Livoflia 

iRtI 

Gonaaay. SiRiigsri 


Pioneer Eictrns., 313-525-1800 


Bourns GmbH, TEL: 0711/24 29 36 

MN 

BloeHriagtoR 

iRtI 

Groaco, Athaas 


HaH-Mark Elctrns., 612-854-4169 


Germanis Co., TEL: 01-821 5825 

MO 

MarylaRd Hoighta 

iRtI 

ladla. Boaibsy 


Hall-Mark Elctrns., 314-291-5350 


Hindoo Corp., TEL: 373544 

NJ 

Pin Brook 

IRII 

IsrHi. Tel Aviv 


Pioneer/Harvey Elctrns., 201-575-3510 


Rapac Elctrns. Ltd., TEL: 03-47 71 15 

NM 

AAagRoniao 

IrU 

Italy. Wlaa 


BFA Corporation, 505-292-1212 


Technic S.r.L., TEL: 02/569 57 46 

NM 

Albognorgio 

iRtI 

Japaa. Tokyo 


Bell Inds., 505-292-2700 


Nippon PMI Corp , TEL: (03) 234-1411 

NY 

BtaglHRrtM 

IRII 

PartRgsl, Llsbaa 


Pioneer/Harvey Elctrns., 607-748-8211 , 


Telectra S.A.R.L., TEL: 19/68 60 72 

NY 

Fairpwt 

iRlI 

SpalR. Madrid 


Pioneer/Harvey Elctrns., 716-381-7070 


Hispano Elctrna. S.A.,,TEL: 01-619-4108 

NY 

Woodkory 

IRII 

SwodoR. Tsaby 


Pioneer/Harvey Elctrns., 516-921-8700 


Bexab aecttonik AB, TEL; 06-768 0560 

NC 

i ^ t ^ 

■MNigH 

iRil 

SwHztrlaBd. Baar 


Hall-Mark Elctrns., 919-872-0712 


Bourns (Schweiz) AG, TEL: 042/33 33 33 

OH 

Clovataad 

M 

Tarkoy. Aakara 


Pioneer/Harvey Electronics, 216-587-3600 


Nel, Nukleer Elektronik Ltd., TEL: 041-30 15 

10 

OH 

DaytoR 

Pioneer/Harvey Electronics, 513-236-9900 

iRtl 

Ualtad Ktagdoaa. MMdlasox 

Bourns Electronics, Ltd., TEL: 01/572 6531 

OH 

HlghtaRd Haights 

Hall-Mark Elctrns., 216-473-2907 

iRtI 

Yagaslavla. Zagnb 

Jugomlneral, TEL: 041-44 1885 

OK 

PA 

Tolu 

Hall-Mark Elctrns., 918-665-3200 

HsrshRRi 

Pioneer/Harvey Electronics, 215-674-4000 


OMrilutors 

PA 

PIttabRrgk 

Pioneer/Harvey Electronics, 412-782-2300 

AL 

Haatavllto 

TN 

Joflosboro 


Hall-Mark Elctrns., 205-837-8700 


EMA, 615-753-5844 

CA 

Cbatswertb 

Anthem Elctrns., 213-700-1000 

n 

Aostta 

Hall-Mark Elctrns., 512-258-8848 

CA 

Gardoaa 

Bell Inds., 213-515-1800 

TX 

Dallas 

Hall-Mark Elctrns., 214-341-1147 

CA 

Los Ataarilos 

SEMI-DICE. Inc., 213-594-4631 

TX 

HorsIor 

Hall-Mark Elctrns., 713-781-6100 

CA 

RosrvINr 

Bell Inds., 916-969-3100 

UT 

BoRRtIfal 

Anderson Associates, 801-292-8991 

CA 

Sir Mego 

Anthem Elctrns., 619-279-5200 

NT 

GaNLokoCtty 

Beil Inds., 801-972-6969 

CA 

Srr Olaga 

L & S Associates, 619-455-0055 

WA 

Bollsvss 

Bell Inds., 206-747-1515 

CA 

Srr Jrsr 

Anthem Elctrns., 408-946-8000 

Wl 

Oak Croak 

Hall-Mark Elctrns.. 414-761-3000 

CA 

SRRRyvsIa 

Bell Inds., 408-734-8570 

Ch 

DRwasvIfw, Ostafta 

Future Elctrns. Corp., 416-663-5563 

CA 

Saasyvota 

Hall-Mark Elctrns.. 408-773-9990 

Caa 

Ottawa. Oatarls 

Future Elctrns. Corp., 613-820-8313 

CA 

TrsHr 

Anthem Elctrns., 714-730-8000 

Ch 

Poiata Ctalrt, OaRbic 

Future Elctrns., Inc., 514-694-7710 


St. Lanrnit. Qnbic 
Zentronics, 514-735-5361 
Vtncouvtr. British ColBmhit 
Intek Elctrns. Ltd., 604-324-6831 

WiRRSIMB. MsRltobi 

Hi-Tech Sales Limited, 204-668-5227 

ARStralii. HRrstvIlla 

RIFA Pty. Ltd., TEL: 02-570-8122 

AasIraHa, Soaith BrIsbaRR 

RIFA Pty. Ltd., TEL: 07-44-6673 

DsRnurk. BagsRasrd-CopmhagflR 

E. Friss-Mikkelsen A/S, TEL: 02-98 63 33 

Norway. LilltsIroRi 

A/S Kjell Bakke, TEL: 02-83 02 20 
SoRtb Africa, JohaRROsburg 
Associated Electronics (Pty) Ltd., TEL: Oil 
839 18 24 


Pro-Log 


Pro-Log Corporation 
2411 Garden Road 
Monterey, California 93940 
408-372-4593 
TWX: 910-360-7082 


Distribsters 


Aostrla. Obacbgassa 

Walter Rekirsch Elecktronische, TEL: (0222) 
23 55 55-tt 

B.V.. Natbarlafliis 

Intelligent Systems, TEL: 076 224182 

CbHt, SsRlIage 

Interlog Electronics Ltd., TEL: 2253689 

DaflRnrk. CopaRhagoR 

E. V. Johanssen Elektronik A-S, TEL: 45 183 

90 22 

FraRCR 

YREL, TEL: 956-81-42 

GoTRURy, HrrcImr 

Spezial-Elctrn. K6, TEL: 089/530387 

iRdla. Boaibay 

American Components, Inc., TEL: 222-999 

Israel. GloaUylai 

Elm Int’l Electronics, TEL: (03) 774-041 

Italy. Rohm 

Technitron, Sri, TEL; 6-8395841-2, 837035-6 

Japaa. Tokyo 

Syscon Corporation, TEL: (03) 863-7688 

Kom, SaoRl 

M-C Inti. Korea, Ltd., TEL: 745-7432 

Now ZeslaRd. AocklaRd 

GTS Engineering Ltd., TEL: 546-745 

Norway. Oslo 

Eiektronix AS, TEL; 02-229850 

Norway. Oslo 

Eiektronix AS, TEL: 02-229850 

SlRgapora 

Inti. Control Sys., TEL: 2788288 

SRRth Africa 

Transvaal Inst. Pty. Ltd., TEL: (Oil) 673- 
6754 

SoRib Aaiirica, INixico 
Electronics Steren, TEL: 518-6700 

SpalR. MaBrM 

Unitronics. S.A.. TEL: 242-52-04 

SwodoR. Tyrosco 

Logtek Electronik AB, TEL: 770-07-25 

SwItZRrtRRi. ZRTlcb 

Max Meier Elektronik AG, TEL: 01/491 2121 

TahvoR, Talpal 

Multitech Inti. Corp., TEL: (02) 713-4022 

TbaHaRd. BoRgkok 

Kriangpat Co. Ltd., TEL: 251-6777 

UrIM KIrHcw- Cawborloy 

Technitron, Inc., U.K., TEL: Camberley (276) 
26517 
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1C MASTER 


Quay Corporation 
P.O. Box 783 

Eatontown, New Jersey 07724 
201-542-7340 

Specific prodecl lifenuHoi: 

Consult Factory for nearest Oistributor/Representative 


Raytheon Semiconductor 


Riytkeoa Coapiny 
ScRilcoaivcter Olvltloe 
350 ElHi Street 

Meeateie View. Celllomli 94043 
415-968-9211 
TWX: 910-379-6481 
Specific preVect lafeneelloe: 

Linear 

Digital 

Discrete 

LSI/Metnory 

Price eei PeHeery; 

Local Field Sales Office 
Piece ee erPer; 

Local Field Sales Office 
Fellew-ip ee erier; 

Customer Service 


J. Shupenis 

G. Jones 

G. Jones 

... 0. McCoy 


Salas OHico & RoprosoBtativis 


AL Heetsvllle 

Macro Mktg. Assocs., 205-883-9630 

A2 Scetttfato 

Semper Fi Sales Co., 602-9S 1-4601 

CA fflrtee 

Raytheon Regional Sales Office, 714-833-9042 

CA Irvlee 

Raytheon Regional Sales Office, 714-833-9042 

CA Le Mlreii 

Select Electroriic-s, Ltd., 714-739-8891 

CA Mte. View 

Raytheon Regional Sales Office, 415-966-7636 

CA Mte. View 

Raytheon Regional Sales Office, 415-966-7636 

CA See Dlege 

Earle Associates, Inc., 619-278-5441 
CA Seeeynle 

W.W. Posey, 408-746-0771 
CO LittMoe 

Simpson Assoc., 303-794-8381 
CO LlttMee 

Simpson Assocs., Inc., 303-794-8381 
FL CiMrweler 

Hutto, Hawkins, Peregoy, Inc., 813-797-4447 

FL Ft. Leeieriele 

Hutto, Hawkins, Peregoy, Inc., 305-971-5750 

FL LeegweeP 

Raytheon Regional Sales Office, 305-862-3955 

FL MelHeeP 

Hutto, Hawkins, Peregoy, Inc., 305-831-2474 

GA WeePsteek 

Macro Marketing, 404-928-1145 

IL Oee Pfafeet 

Raytheon Regional Sales Office, 312-297-5540 

IL Oes PIslees 

Raytheon Regional Sales Office, 312-297-5540 
IL Elk Breve Vllleie 

Carlson Elctrn. Sales Co., 312-956-8240 
IN UPhnepollt 

J & W Sales, 317-842-3740 
IN iMlIaeepoIlt 

J & W Sales, 317-842-3740 
lA CePer RepIPt 

Carlson Elctrn. Sales, 319-377-6341 
KS WIcMIe 

OLE Electronics, 316-744-2126 


MO 

Elllcotf 

Arbotec Assoc. Inc., 301-461-1323 

CA 

Aaakaisi 

Zeus Comps., Inc., 213-924-0454, 714-632- 

MO 

Towtei 


6880 


Arbotec Assoc. Inc., 301-825-0775 

CA 

Ckatswartk 

MA 

Lexieitae 


Arrow Electronics, 213-701-7500 


Raytheon Regional Sales Office, 617-861-1830 

CA 

Ckatswartk 

MA 

Wattkiai 


Integrated Electronics, 213-998-2200 


Dynasel Assoc., 617-890-6777 

CA 

CupartlBB 

MA 

Waltheei 


Western Microtechnology, 408-725-1660 


Oynasel Assoc., 617-890-6777 

CA 

El SagaaPo 

Ml 

LIvaila 


Wyle Distribution Grp., 213-322-8100 


Lowell-Wendt Mktg. Co., 313-464-2722 

CA 

Irvlaa 

MN 

EPea Prairie 


Wyle Distribution Group, 714-851-9958 


Aldridge Assoc. Inc., 612-944-8433 

CA 

Irvlaa 

MN 

Mleaespolls 


Wyle Distribution Grp., 714-641-1600 


Raytheon Regional Sales Office, 612-920-7935 

CA 

Las Aagales 

MO 

St. Leals 


Kierulff Elctrns., 213-725-0325 


John 6. Macke Co., 314-432-2830 

CA 

Newport Baack 

NY 

Beffele 


Arrow Electronics, 714-851-8961 


Pi'Tronics, Inc., 716-876-0549 

CA 

Saa Olaga 

NY 

ConaMck 


Arrow Elctrns., 619-565-4800 


ERA, Inc., 516-543-0510 

CA 

Sib Diego 

NY 

Heuppeeie 


Kierulff Elctrns., 619-278-2122 


Raytheon Regional Sales Office, 516-582-3646 

CA 

Saa Olago 

NY 

Heappaeie 


Wyle Distribution Grp., 619-565-9171 


Raytheon Regional Sales Office, 516-582-3646 

CA 

Saata Clara 

NY 

SyracBsa 


Wyle Distribution Grp., 408-727-2500 


Pi'Tronics, Inc., 315-455-7346 

CA 

SBBByvila 

NC 

Bareer 


Arrow Elctrns., 408-745-6600 


J 8i B Sales, 919-772-3546 

CA 

Saaayvala 

OH 

BaackweaP 


Bell Inds., 408-734-8570 


Thompson & Assocs., Inc., 216-831-6277 

CA 

Tasila 

OH 

Daylea 


Kierulff Elctrns., 714-731-5711 


Thompson & Assocs., Inc.. 515-435-7733 

CO 

Deavar 

PA 

ErPMkelw 


Arrow Elctrns., 303-758-2100 


OMNI Sales, 215-233-4600 

CO 

Tkorataa 

PA 

Weyae 


Wyle Distribution Grp., 303-457-9953 


Raytheon Regional Sales Office, 215-687-8300 

CO 

WkaalriPga 

TN 

HetlePis 


Bell Inds., 303-424-1985 


Macro Marketing Assoc., 615^828-4243 

CT 

WililagferP 

TX 

AesHa 


Arrow Elctrns., 203-265-7741 


Logic 1. 512-459-1297 

CT 

WilllagfarP 

TX 

Hoastea 


Kierulff Electronics, 203-265-1115 


Logic 1. 713-879-1566 

FL 

Fart LaaParPala 

TX 

nicierPaaa 


Arrow Eicirns., 305-776-7790 


Logic 1, 214-234-0765 

FL 

Ft, LaaParPala 

TX 

RlckarPsu 


Kierulff Electronics, 306-486-4004 


Logic 1, 214-234-0765 

FL 

OrlaaPa 

UT 

MIPvale 


Hammond Electronics, 305-849-6060 


Simpson Assoc., 801-566-3691 

FL 

Palai Bay 

WA 

Bsilevae 


Arrow Elctrns., 305-725-1480 


Raytheon Regional Sales Office, 206-883-4037 

FL 

Si. Patarakarg 

Wl 

Mflwaakee 


Kierulff Elctrns., 813-576-1966 


Carlson Elctrns. Sales, 414-476-2790 

BA 

Noreress 

Cee 

Braaiptaa. Oalarle 


Arrow Elctrns., 404-449-8252 


Cantec Reps. Inc., 416-791-5922 

BA 

Nartrau 

Cea 

OellarP Pet Onaeaax 


Kierulff Electronics 


Cantec Reps. Inc., 514-683-6131 

IL 

Elk Brava Village 

Caa 

Otiawe. Oatarla 


Kierulff Electronics, 312-640-0200 


Cantec Reps. Inc., 613-725-3704 

IL 

Elaikarti 

latl 

Freace. La Plessie RaUasM 

IL 

Semiconductor Specialists, Inc., 312-279-1000 


Raytheon Semiconductor France, TEL: 631 06 

76 

Nartkbraak 

Rayal Elctrns., 312-498-0935 

letl 

Baramy, Maackaa 

Raytheon HALBLEITER GmbH, TEL: 089/ 

IL 

Resaaiael 

Advent Elctrns., 312-298-4210 


539693 

IL 

Sckaawbarg 

latl 

Japaa- Takya 


Arrow Electronics, 312-397-3440 


New Japan Radio Co., Ltd., TEL: 03-591-3451 

IN 

iaPiaaapalla 

latl 

UaltaP KlaiPaBi. Esmx 


Arrow Elctrns., 317-243-9353 


Raytheon Semiconductor, TEL: (0268) 288562 

lA 

CaPar RapiPs 

Advent Elctrns., 319-363-0221 


Distributors 

MD 

Balllaisra 

Arrow Elctrns., 301-247-5200 



MD 

TlBNalBBI 

AZ 

Pkoaalx 


Zebra Elctrns , .301-252-6576, 800-638-1103 


Arizona Comps Co , 602-279-9446 

MA 

Billarica 

AZ 

Pkasalx 


Kierulff Elctrns., 617-667-8331 


Kierulff Elctrns.. 602-243-4104 

MA 

Laxiagtea 

AZ 

Pkoaalx 


Zeus Components, 617-863-8800 


Wyle Distribution Grp., 602-249-2232 

MA 

Nawtaa 

AZ 

SeottsPala 

Western Microtechnology, 602-948-4240 


The Greene-Shaw Co., Inc., 617-969-8900, 
800-225-8804 
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Raytheon Semiconductor (Cont) 


lU Walllm 

Sterling/Watertown, 617-894-6200 

HU Wttan 

, Arrow Elctrns., 617-933-8130 

IM Am Arbar 

Arrow Elctrns., 313-971-8220 
Ml jUvNto 

Reptron/Mich., 313-525-2700 

HW EAIm 

Arrow Elctrns., 612-830-1800 

MN EHlii 

Kierultf Elctrns., 612-941-7500 

MO MarylMi Hal|hls 

Kierulff Electronics, 314-739-0855 

MO 81. Lnls 

Arrow Electronics, 314-567-6888 

NH HeKbeslir 

Arrow Electronics, 602-668-6968 

NJ CMrfse 

Genl. todio Supply Co., Inc., 609-964-8560 

NJ FilrlleM 

Arrow Elctrns., 201-575-5300 
NJ Meerestewi 

Arrow Elctrns., 609-235-1900 


Vantage, 201-667-1840 

NM Albiqaer^M 

Alliance Electronics, 505-2^-3360 

NM AAwiMrqM 

Arrow Elctrns., Inc./Elctrns. Distribution Div., 
5(»-243-4566 

NY Brffale 

Summit Distrs., Inc., 716-884-3450 
NY E. Sframs 

Add Electronics Group, 315-437-0300 

NY FtnMi^ 

SAI, 516-293-2710 
NY FIskkIII 

Intercept Electronics Corp., 914-896-7535 


Arrow Electronics, 516-231-1000 


Harvey/Military, 516-231-9200 
NY Llverpacl 

Arrow Elctrns., 315-652-1000 
NY MMvUia 

Arrow Elctrns., 516-391-1626 
NY Plelavlaw 

ACI Elctrns. Corp., 516-293-6630 
NY PmCbeMer 

Zeus Comps., Inc., 914-937-7400 
NY Neefeetler 

Arrow Elctrns., 716-275-0300 


Arrow Electronics, 919-876-3132 

NC WiitiN-Salsa 

Arrow Elctrns., 919-725-8711 
ON CMtenriNe 

Arrow Elctrns., 513-435-5563 
OH CelMUM 

Reptron/Ohio, 614-436-6675 
OH SMm 

Arrow Elctrns., 216-248-3990 

OK Titn 

Kierulff Electronics, 916-252-7537 
ON WNitara - 

Wyle Distribution Group,. 503-640-6000 
PA Mu r mtUe 

Arrow Etetms., 412-856-7000 
TX Antti 

Arrow Electronics, 512-835-4180 

TX Anthi 

Kierulff Electronics, 512-835-2090 

TX IMn 

Arrow Elctrns., 214-386-7500 

n mu 

Kierulff Electronics, 214-343-2400 

TX Uiltat 

Trevino Elctrns. Inc., 214-357-5446 


TX Heuloe 

Kierulff Electronics, 713-530-7030 

TX StaiferJ 

Arrow Elctrns., 713-491-4100 
UT Salt Uka City 

Bell Inds., 801-972-6969 
UT Sail Lake City 

Wyle Distribution Group, 801-974-9953 
WA BailavM 

Arrow Elctrns., 206-643-4800 
WA BallavM 

Wyle Distribution Grp., 206-453-8300 

WA Tafcwlla 

Kierulff Elctrns., 206-575-4420 
Wl Oak&aak 

Arrow Elctrns., 414-764-6600 
Wl Waakaaba 

Kierulff Electronics, 414-784-8160 
Caa Calgary, Albarta 

Cesco Elctrns., Ltd., 403-246-1980 
Caa Oawuvlaw. Oatarla 

Future Elctrns., 416-663-5563 
Caa MMlraal. Qaabae 

Cesco Elctms., Ltd., 514-735-5511 
Caa Ottawa, Oatarla 

Cesco Elctrns., Ltd., 613-226-6903 
Caa Palata CWIra. Qaabw 

Future Elctrns., 514-694-7710 
CM faaaac CHy. Qaabae 

Cesco Elctrns., Ltd., 418-687-4231 
Cm TarNla, Oatarla 

Cesco Elctrns., Ltd., 416-661-0220 


RCA SalM State DIvlatoa 
Box 3200 

SaaMnlUa. New Jersey 0SS76 

201-685-8000 

TWX; 710-480-9333 


Sitss Dfllcs & ReorsseRtiliYOS 


AL HMUvItta 

CSR Electronics, 205-533-2444 

AL HMtsvIlla 

RCA, ^533-5200 
AZ Scattaiaie 

RCA, 602-947-7235 

AZ SeattaJais 

Thom Luke Sales, Inc., 602-941-1901 
CA Las Altas 

RCA, 415-948-8996 
CA Sh dish 

C & K Assocs., 714-279-0420 
CA SbanMa Oaks 

RCA, 213-468-4200 
CA Tastia 

RCA, 714-832-5302 
CO Eaflawaad 

RCA Corp., 303-740-8441 
CT MarMM 

New England Technical, 203-237-8827 
H. A)ie|HM 

G. F. Bohman Assoc., Inc., 305-886-1882 

R FL L aaiar ia ta 

G. F. Bohman Assoc., Inc., 305-979-0008 

R Laks Park 

RCA, 305-626-6350 

BA ANaata 

CSR Electronics, 404-396-3720 

IL DasPtalaM 

RCA, 312-391-4380 


fCA, 317-267-6375 

KS Ovartaal Park 

Electri-Rep, 913-649-2168 

KS 0yat1aa« Park 

RCA, 913-642-7656 


SarliBgtn 

New England Technical, 617-272-0434 

Wailesiay 

RCA, 617-237-7970 

Rtnataghaai 
RCA, 313-644-1151 

MlBBaapaNs 

Comprehensive Tech. Sales, 612-888-7011 

RUBaeapolls ^ 

RCA, 612-929-0676 ' 

Charry Hill 
RCA, 609-338-5042 

Clark 

RCA, 201-574-3550 

Partb AaWey 

Astrorep, Inc., 201-826-8050 

BabylM 

Astrorep, Inc., 516-422-2500 

Fairport 

RCA, 716-223-5240 

Ralaiih 

CSR Electronics, 919-787-2137 

Colanbas 

RCA, 614-4^-0036 

Daytaa 

Lyc.ns Corp., 513-278-0714 

RiebflaM 

Lyons Corp., 216-659-9224 

Tayiars 

CSR Electronics, 803-292-2388 

KaexvHW 

RCA, 615-588-2467 

Dallas 

RCA Center, 214-661-3515 

Mlivala 

Simpson Assocs., 801-566-3691 

ArliB|lM 

RCA, 703-558-4161 

Baltavaa 

Vantage Corp., 206-455-3460 

Calgary. AWarta 

RCA Inc., 403-279-3384 

CaRpiry, Albarta 

RCA Inc., 403-279-3384 

Raxiala. Oatarla 

RCA Inc., 416-247-5491 

flaxdala. Oatarla 

RCA Inc., 416-247-5491 

St. Aaaa-ie-Bsflavae. fhnbec 

RCA Inc., 514-457-2185 

ArgMttaa, Baaaas Aires 

Ramiro E. Podetti Reps., TEL: 393-4029 

BitflM, Bfixillis 

RCA S.A., TEL; 02/720.89.80 

Brazil. Saa Paals 

RCA Solid State Ltda., TEL: 210-4033 

Fraaea, Vallzy 

RCA S. A., TEL: (3) 946.56.56 

HMg KHg. Kowlooa 

RCA Inti. Ltd., TEL: 852-5-723-6339 

Italy. MIlHa 

RCA SpA, TEL; (02) 65.97.048-051 

Maxlea. Maxies 

RCA S.A. de C.V./SolkJ State Div., TEL: 
(905)399-7228 

Siifipire, Sjafapare 

RCA Corp./Solid State Div., TEL: 2224156/ 
2224157 

SwadM. Salaa 

RCA Inti. LTD, TEL: 08/83 42 25 

TalwM, Talpal 

RCA Corp./Sottd State Div., TEL: (02) 521- 
8537 

Ualtad Klagdaa. SMbary-M-TbaaMS, MMdIasax 

RCA LTD, TEL; 093 27 85511 

West Oaranay. MaacbM 

RCA GmbH, TEL: 089/7 14K)47-49 

Wast SanMay. OstllMara (Kaaiaat) 

RCA GmbH, TEL:.0711/454001-04 

Was! Garmay. Qalekbora 

RCA GmbH. TEL: 04106/613-0 
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IC MASTER 

BELCWGS CW WUR 
BOOKSHELF 

If you use IC MASTER frequently, you can obtain your own copy by ordering 
now. Use the order cards contained in this publication, or order by 
telephone as described below. 

IC MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the Integrated circuits and related products that are 
closest to his specific needs. It is the surest way to find the optimum 
device to answer an engineering design requirement. By ordering now, you 
won’t have to borrow or search for IC MASTER the next time you need it 

Typical Use of IC MASTER 

Can an engineer find out who makes a 64K dynamic RAM with an access 
time of 120 nanoseconds or faster in less than 30 seconds? 

He can if he turns to the Memory section of IC MASTER and looks for the 
64K organization (words and bits per word) that he needs. 

Because each device Is listed In order of access time, he can easily 
determine the devices that satisfy his speed requirements. 

In the United States only: 

You can order IC MASTER simply by charging it to your VISA or Master 
Card credit card. To place your order, call now: (516) 222-2500. 

Ask for Extension 314. 

C«DER TOUR CXFY 
NOW 


ABBREVIATIONS 

OF 

COMPANY 

NAMES 


Action Ins 

Action Instruments 

AD 

Analog Devices 

ADT 

Advanced Digital Technology 

Advent 

Advent Products, Inc. 

Alphatron 

Alphatron 

AMA 

American Automation 

AMD 

Advanced Micro Devices 

AMI 

American Microsystems, Inc. 

Amperex 

Amperex Electronic Corp. 

Analogic 

Analogic 

Analog Sys 

Analog Systems 

APC 

Applied Micro Circuits 

Apex 

Apex Microtechnology 

APM 

Applied Microsystems Corp. 

AppI Sys 

Applied Systems Corp. 

AFT 

Applied microtechnologj 

Aptek 

Aptek Microsystems 

Array Tech 

Array Technology 

AWI 

AWI Electronics 

Barvon 

Barvon Research 

Bedford 

Bedford Computer Systems Inc. 

Burr-Brown 

Burr-Brown 

CAE 

Computer Aided Engineering 

Cal Devices 

California Devices 

Cermetek 

Cermetek 

CGRS 

CGRS Microtech Inc. 

Cherry 

Cherry Semiconductor 

CIC 

Custom Integrated Circuits 

CirTech 

Circuit Technology 

Citel 

Citel 

Comlinear 

Comlinear Corporation 

CMA 

Custom MOS Arrays 

Comark 

Comark Corp. 

Comdial 

Comdial Semiconductor 

Comp Auto 

Computer Automation 

Compas 

Compas Microsystems 

Cont Logic 

Control Logic Inc. 

Control Sys 

Control Systems Microsystems Div. 

CreMicro 

Creative Micro Systems 

Cromemco 

Cromemco, Inc. 

Cubit 

Cubit Inc. 

Curtis 

Curtis Electro Devices, Inc. 

Cybernetic 

Cybernetic Micro Systems 

Cybersys 

Cybersystems 

Cybertek 

Cybertek Inc. 

Data General 

Data General 

Data I/O 

Data I/O 

Data Trans 

Data Translation 

Datel 

Date! 

Datricon 

Datricon Corporation 

DDC 

Data Devices Corporation 

DEC 

Digital Equipment Corporation 

Die-Tech 

Die-Tech 

Oigelec 

Digelec Corp. 

Oigitek 

Digitek, Inc. 

Dionics 

Dionics Inc. 

Dist Comp 

Distributed Computer Systems 

Divers Tech 

Diversified Technology 

E-HI 

E-H International. Inc. 

EDI 

Electronic Designs Inc. 

Elind 

Elind Elettronica Industriale 

EMM-SESCO 

EEM-SESCO 

Emulogic 

Emulogic Inc. 

ETI Micro 

ETI Micro 

Exar 

Exar Integrated Systems 

Exel 

Exel Microelectronics 

Fairchild 

Fairchild 

Ferranti 

Ferranti Electric 

Force 

Force Computers 

Fujitsu A 

Fujitsu America 

Fujitsu 

Fujitsu Microelectronics, Inc. 


Gl 

General Instrument 

GTE Micro 

GTE Microcircuits 

Harris 

Harris Semiconductor 

Heurikon 

Heurikon Corp. 

Hilevel 

Hilevel Technology, Inc. 

Hitachi 

Hitachi America, Ltd. 

Holt 

Holt Inc. 

HP 

Hewlett-Packard 

Hughes 

Hughes Aircraft. Solid State 
Products 

Hybrid Sys 

Hybrid Systems 

HyComp 

HyComp 

ICC 

International Cybernetics 

IDT 

Integrated Device Technology 

IMI 

International Microcircuits, Inc. 

IMP 

International 

Microelectronic Products 

IMS 

Industrial Microsystems Inc. 

Infosphero 

Infosphere 

Inmos 

Inmos 

IntCirEng 

Integrated Circuit Engineering 

intCirSys 

Integrated Circuit Systems 

IntCompSys 

Integrated Computer Systems 

Int Tech 

Integrated Technology Corp. 

Intech 

Intech Microcircuits DW. 

Intel 

Intel 

Interdesign 

Interdesign 

Intersil 

Intersil 

Intronics 

Intronics 

in 

ITT Semiconductors 

Kinetic Sys 

Kinetic Systems 

Kontron 

Kontron Electronics 

Lambda 

Lambda Semiconductor 

Linear Tech 

Linear Technology 

LSI Comp 

LSI Computer Systems 

LSI Logic 

LSI Logic Corporation 

Master Logie 

Master Logic Corporation 

Matrix 

Matrix Corp. 

Matrox 

Matrox Electronic Systems 

Maxim 

Maxim Integrated Products 

MCC 

Micro-Computer Control 

MCE 

MCE Electronics 

Micrel 

Micrel 

Micro Innov 

Micro innovators 

Micropac 

Micropac Industries 

Micro Net 

Micro Networks 

Micro Pwr 

Micro Power Systems 

Micro Sci 

Micro Sciences Corp. 

Minfo Tech 

Microcircuits Technology 

Micro-Link 

Micro-Link Corporation 

Micron 

Micron Technology 

MilerTron 

MilerTronics 

Miller 

Miller Technology 

Mitel 

Mite! Semiconductor 

Mitsubishi 

Mitsubishi Electronics 

MMI 

Monolithic Memories, Inc. 

Mostek 

Monolithic Systems Corp. 

Motorola 

Mostek 

MRC 

Motorola Semiconductor 

Murray 

MRC Systems 

Monosil 

Murray Consulting 

National 

National Semiconductor 

NCM 

NCM Corp. 

NCR 

NCR Corp., Microelectronics 
Division 

NEC 

NEC Electronics 

Nitron 

Nitron 


DAE 

Oliver Advanced Engineering 

Octagon 

Octagon Systems Corp. 

DEI 

Optical Electronics Inc. 

Ohio Sei 

Ohio Scientic 

OKI 

OKI Semiconductor 

Omnibyte 

Omnibyte Corp. 

Onset 

Onset Computer Corp. 

Panasonic 

Panasonic 

Pico Design 

Pico Design 

Polycore 

Polycore Electronics 

Plessey 

Plessey Semiconductors 

PMI 

Precision Moniiithics, Inc. 

PragDes 

Pragmatic Design Inc. 

Pro-Log 

Pro- Log Corp. 

Quay 

Quay Corp. 

Raytheon 

Raytheon Semiconductor 

RCA 

RCA Solid State Division 

RCI Data 

RCI Data 

RELMS 

Relational Memory Systems 

Reticon 

Reticon 

RIFA 

RIFA 

Rockwell 

Rockwell, Microelectronic Devices 

RTC 

Riehl Time Corporation 

Sanyo 

Sanyo 

SBE 

SBE. Inc. 

SEED 

SEEQ Technology, Inc. 

SPI 

Semi Processes Inc. 

Siemens 

Siemens 

Si-Fab 

Si-Fab 

Signetics 

Signetics 

SGS 

SGS Semiconductor 

Sharp 

Sharp 

Silicon G 

Silicon General 

Siliconix 

Siliconix 

Silicon Sys 

Silicon Systems Inc. 

Siltronics 

Siltronics 

SMC 

Standard Microsystems Corp. 

SMOS 

S MOS Systems 

Solarise 

Solarise Enterprises 

Solitron 

Solitron Devices 

Sprague 

Sprague Electric Company 

SSM 

Solid State Micro Technology 


for Music 

SSS 

Solid State Scientific 

Stag 

Stag Microsystems 

STC 

Storage Technology Corp. 

STD 

STD Microsystems 

Struc Des 

Structured Design Inc. 

Stynetic 

Stynetic Systems 

Sunrise 

Sunrise Electronics 

Sunshine 

Sunshine Semiconductor 

Supertax 

Supertex Inc. 

Symtek 

Symtek Corp. 

Synertek 

Synertek 

Sys Innov 

Systems Innovations 

Tau Zero 

Tau Zero Inc. 

Technitrol 

Technitrol 

Tektronix 

Tektronix 

Teledyne C 

Teledyne Crystalonics 

Teledyne P 

Teledyne Philbrick 

Teledyne S 

Teledyne Semiconductor 

Telefunken 

Telefunken 

Telmos 

Telmos 

Teltone 

Teltone Corporation 

Tl 

Texas Instruments 

Third Domain 

Third Domain 

Thomson-CSF 

Thomson-CSF Components Corp. 

Toshiba 

Toshiba America 

Trans-Data 

Trans-Data 

TRW 

TRW LSI Products 

wnitrode 

Unitrode 

Universal 

Universal Semiconductor, Inc. 

Varix 

Varix Corp. 

VLSI Design 

VLSI Design Associates 

VTI 

VLSI Technology, Inc. 

Votrax 

Votrax 

Weitek 

Weitek Corporation 

Western 

Western Digital 

Wintek 

Wintek Corp. 

Xicor 

Xicor, Inc. 

Xycem 

Xycom 

Zendex 

Zendex Corp. 

Zilog 

ZyMOS 

Zilog 

ZyMOS Corporation 

Zytrex 

Zytrex Corp. 
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RCA (Cont) 


Distributors 


AL HaatsvIlK 

Hamilton Avnet Elctrns., 205-837-7210 

A2 Pkeealx 

Kierulff Elctrns., Inc., 602-243-4101 

AZ PboHix 

Sterling Elctrns., Inc., 602-258-4531 

AZ Pkeaalx 

Wyle Distribution Grp., 602-249-2232 

AZ Taaipi 

Hamilton Avriet Elctrns,, 602-231-5100 

AZ Taetaa 

Kierulff Elctrns., Inc., 602-624-9986 

CA Ckitswortk 

Arrow Elctrns., Inc., 213-701-7500 

CA Casta Mata 

Avnet Elctrns., 714-754-6051 

CA Ceala Mass 

Hamilton Avnet Elctrns., 714-641-4107 
CA Cabrar CRy 

Hamilton Electro Sales, 213-558-2121 

CA El Sagaaio 

Wyle Distribution Grp., 213-322-8100 

CA Irvlaa 

Schweber Elctrns. Corp., 714-863-0200 

CA Irvlaa 

Wyle Distribution Grp., 714-641-1600 
CA Las Aagalaa 

Kierulff Elctrns., Inc., 213-725-0325 

CA Pals ARa 

KieruRf Elctrns., Inc., 415-968-6292 

CA SacraaMala 

HamHtoft Avnet €lctms., 916-920-3150 

CA Saa Dlsga 

Arrow Elctrns., Inc., 714-565-6928 

CA SaaMsp 

Hamilton Avnet Elctrns., 714-571-7510 

CA Saa DItgt 

Kierulff Elctrns., Inc., 714-278-2112 

CA Saa Mage 

Wyle Distribution Grp.,- 714-565-9171 

CA Saata Clara 

Schweber Elctrns. Corp., 408-748-4700 

CA Saata Clara 

Wyle Distribution Grp., 408-727-2500 

CA Saasyvala 

Arrow Elctrns., Inc., 408-745-6600 

CA Saaayvala 

Hamilton Avnet Elctrns., 408-743-3300 

CA Tastia 

Kierulff Elctrns., Inc., 714-731-5711 

CA WaaUlaai Hills 

Avnet Electronics, 213-884-3333 

CO Aarara 

Arrow Elctrns., Inc., 303-696-1111 

CO OsavM’ 

Kierulff Elctrns., Inc., 303-371-6500 


Hamilton Avnet Elctrns., 303-740-1000 

CO Tksrsloa 

Wyle Distribution Grp., 303-457-9953 
CT Daakary ^ 

Hamilton Avnet Elctrns., 203-797-2800 

CT Dsakary 

Schweber Elctrns. Corp., 203-792-3500 
CT WalllaglarA 

Arrow Elctrns., Inc., 203-265-7741 

CT WaMi^ 

Kierulff Elctrns., Inc., 203-265-1115 
FL Ft. LaaUsrials 

‘ Arrow Elctrns., Inc., 305-776-7790 

FL Ft. LaaiarSala 

Hamilton Avnet Elctrns., 305-971-2900 
FL Hallywaad 

Schweber Elctrns. Corp., 305-927-0511 


FL 

Paha Bay 

NJ 

Cbwry Hill 


Arrow Elctrns., Inc., 305-725-1480 


Hamilton Avnet Elctrns., 609-424-0110 

FL 

St. Palarakarg 

NJ 

FalrRalA 


Hamilton Avnet Elctrns., 813-576-3930 


Arrow Elctrns., Inc., 201-575-5300 

FL 

SI. Palarakarg 

NJ 

FalrlMA 


Kierulff Elctrns., Inc., 813-576-1966 


Hamilton Avnet Elctrns., 201-575-3390 

FL 

Wlalar Park 

NJ 

FsIrflaM 


Milgray Elctrns., Inc., 305-647-5747 


Kierulff Elctrns., Inc., 201-575-6750 

OA 

Nareraaa 

NJ 

FalrfialA 


Arrow Elctrns.. Inc., 404-449-8252 


Schweber Elctrns. Corp., 201-227-7880 

GA 

Nareraaa 

NJ 

Maaraalawa 


Hamilton Avnet Elctrns., 404-447-7503 


Arrow Elctrns., Inc., 609-235-1900 

6A 

Nareraaa 

NM 

Albagaargaa 


Schweber Elctrns. Corp., 404-449-9170 


Arrow Elctrns., Inc., 505-243-4566 

IL 

Bsnaaavllla 

NM 

Albagaargaa 


Hamilton Avnet Elctrns., 312-860-7700 


Hamilton Avnet Elctrns., 505-765-1500 

IL 

Ckleaga 

NM 

Albagaargaa 


Newark Elctrns., 312-638-4411 


Sterling Elctrns., Inc., 505-884-1900 

IL 

Elk Grave Vlllaga 

NY 

Baflala 


Kierulff Elctrns., Inc., 312-640-0200 


Summit Distrs,, Inc., 716-884-3450 

IL 

Elk Grave Vinsga 

NY 

East Syracaaa 


Schweber Elctrns. Corp., 312-364-3750 


Hamilton Avnet Elctrns., 315-437-2641 

IL 

Sekasaikari 

NY 

FanalagAsIs 


Arrow Elctrns., Inc., 312-397-3440 


Arrow Elctrns., Inc., 516-694-6800 

IN 

Canaal 

NY 

Fraagart 


Hamilton Avnet Elctrns., 317-844-9333 


Milgray Elctrns., Inc., 516-546-6000 

IN 

laAlaaapolla 

NY 

Haapgaaga 


Arrow Elctrns., Inc., 317-243-9353 


Arrow Electronics, Inc., 516-231-1000 

IN 

laAlaaapalia 

NY 

Llvarpaal 


Graham Elctrns. Supply, Inc., 317-634-8202 


Arrow Elctrns., Inc., 315-652-1000 

KS 

Ovarlaai Park 

NY 

Mahrllla 


Hamilton Avnet Elctrns., 913-888-8900 


Hamilton Avnet Elctrns., 516-454-6000 

KS 

OvartasA Pvt 

NY 

Rochaatar 


Milgray Electronics, Inc., 913-236-8800 


Arrow Elctrns., Inc., 716-275-0300 

LA 

Malalrla 

NY 

Racbaalar 


Sterling Elctrns., Inc., 504-887-7610 


Hamilton Avnet Elctrns., 716-475-9130 

MO 

BaRtarara 

NY 

Raebastar 


Arrow Elctrns., Inc.,. 301-247-5200 


Schweber Elctrns. Corp., 716-424-2222 

MB 

...... .... 

NY 

Waatbary 


Hamilton Avnet Elctrns., 301-995-3500 


Schweber Elctrns. Corp., 516-334-7474 

MD 

GaRkarakarg 

NC 

GrvMakara 


Schweber Elctrns. Corp., 301-840-5900 


Kierulff Elctrns., Inc., 919-852-9440 

MD 

Savaga 

NC 

RaMgb 


Pyttronic Inds., Inc.. 301-792-0780 


Hamilton Avnet Elctrns , 919-878-0810 

MO 

TiaMalaai 

NC 

RaMgb 


Zebra Elctrns., Inc., 301-252-6576 


Schweber Elctrns. Corp., 919-876-0000 

MA 

BaAfarA 

NC 

WlaalM-SaMa 


Schweber Elctrns. Corp., 617-275-5100 


Arrow Elctrns., Inc., 919-725-8711 

MA 

BIHarlca 

OH 

RaacbwaaA 


A.W. Mayer Co.. 617-229-2255 


Schweber Electronics Corp., 216-464-2970 

MA 

BHIarlea 

DH 

CMtarvllla 


Kierulff Elctrns., Inc., 617-667-8331 


Arrow Elctrns., Inc., 513-435-5563 

MA 

Waltkaai 

OH 

davahaA 


Sterling Elctrns., Inc., 617-894-6200 


Hamilton Avnet Elctrns., 216-831-3500 

MA 

Wakara 

OH 

CtevalaaA 


Arrow Elctrns., Inc., 617-933-8130 


Kierulff Elctrns., Inc., 216-587-6558 

MA 

Wakara 

OH 

Calaabaa 


Hamilton Avnet Elctrns., 617-935-9700 


Hughes-Peters, Inc., 614-294-5351 

Ml 

Am Arbor 

OH 

BaytM 


Arrow Elctrns., Inc., 313-971-8220 


Hamilton Avnet Elctrns., 513-433-0610 

Ml 

GraaA RaplAa 

OH 

SalH 


Hamilton Avnet Elctrns., 616-243-8805 


Arrow Elctrns., Inc., 216-248-3990 

Ml 

LIVMla 

OK 

Talu 


Hamilton Avnet Elctrns., 313-522-4700 


Kierulff Elctrns,, Inc., 918-252-7537 

Ml 

LivMla 

OR 

Hlllabara 


Schweber Elctrns. Corp., 313-525-8100 


Wyle Distribution Grp., 503-640-6000 

MN 

EAm PraRla 

OR 

Lake Oavrago 


Schweber Elctrns. Corp., 612-941-5280 


Hamilton Avnet Elctrns., 503-635-8157 

MN 

EAlaa 

PA 

Harabaai 


Arrow Elctrns., Inc., 612-830-1800 


Schweber Elctrns. Corp., 215-441-0600 

MN 

EAlaa 

PA 

MMroavIHs 


Kierulff Elctrns., Inc., 612-941-7500 


Arrow Elctrns., Inc., 412-856-7000 

MN 

MhiaatMka 

PA 

PbllaAalphia 


Hamilton Avnet Elctrns., 612-932-0600 


Herbach & Rademan, Inc., 215-426-1700 

MO 

EartbCIly 

TX 

AaaHa 


Hamitton Avnet Elctrns., 314-344-1200 


Hamilton Avnet Elctrns., 512-837-8911 

MO 

MarytaaA Haights 

TX 

AasUa 


Kierulff Elctrns., Inc., 314-739-0855 


Kierulff Elctrns., Inc., 512-835-2090 

MO 

St. Loaia 

TX 

Aaalla 


Arrow Elctrns., Inc., 314-567-6888 


Sterling Elctrns., Inc., 512-836-1341 

NH 

Maaekaaltf 

TX 

Dallas 


Arrow Elctrns,, Inc., 603-668-6968 


Arrow Elctrns., Inc., 214-386-7500 
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TX. (Wt» 

Kierulff Elctrns., Inc., 214-343-2400 

TX Dillas 

Schweber Elctrns. Corp., 214-661-5010 

TX OaliM 

Sterling Elctrns., inc., 214-243-1600 

TX HtwtN 

Arrow Elctrns., Inc., 713-530-4700 

TX HeutM 

Hamilton Avnet Elctrns., 713-975-3515 

TX HntiN 

Kierulff Elctrns., Inc., 713-530-7030 

TX HwuIh 

Schweber Elctrns. Corp., 713-784-3600 

TX HmsIn 

Sterling Elctrns., Inc., 713-627-9800 
TX Inrlii 

Hamilton Avnet Elctrns., 214-659-4111 
UT SaK Lake City 

Hamilton Avnet Elctrns., 801-972-2800 
UT Satt Laka City 

Kierulff Elctrns., Inc., 801-973-6913 
UT Salt Laka City 

Wyle Distribution Grp., 801-974-9953 
WA Ballavas 

Arrow Elctrns., Inc., 206-643-4800 
WA Bi i iiV ii 

Hamilton Avnet Elctrns., 206-453-5874 

WA IsHavM 

Wyle Distribution Grp., 206-453-8300 

WA Saaltia 

Robert E. Priebe Co., 206-682-8242 

WA TakwMa 

Kierulff Elctrns., Inc., 206-575-4420 

Wl Maqna 

Taylor El«:. Co.. 414-241-4321 

Wl NawBartia 

Hamilton Avnet Elctrns., 414-784-4510 

Wl Oak Creak 

Arrow Elctrns., Inc., 414-764-6600 

Wl Waakaata 

Kierulff Elctrns., Inc., 414-784-8160 

Caa Baraaky, Britlsk Cahaafela 

R.A.E. Indl. Elctrns., Ltd., 604-291-0^ 

Caa Calgary. AWarta 

Hamilton Avnet Elec., 403-230-3586 
Caa Catfary. Aiarta 

L. A. Varah, Ltd., 403-276-8818 
Cm Haaimaa. Oataria 

L. A. Varah, Ltd., 416-561-9311 
Cm MttitttiMft, OitSfti 

Hamilton Avnet (Canada) Ltd., 416-677-7432 
Caa Maalraal. Oaabac 

Cesco Elctrns., Ltd., 514-735-5511 
Caa Napaaa, Oataria 

Hamilton Avnet (Canada) Ltd., 613-226-1700 
Caa Qaabae City, Oaabac 

Cesco Elctrns., Ltd., 418-524-4641 
Caa St. Laaraat, Q aaba e 

Hamilton Avnet (Canada) Ltd., 514-331-6443 
Caa Vaacaavar, Britiab Cabaabla 

L. A. Varah. Ltd., 604-873-3211 
Caa WUtaa^la. Oataria 

Electro Sonic, Inc., 416-4S4-1666 
Ch W la a l pag. Waallaba 

L. A. Varah. Ltd., 204-633-6190 
latl Argaallaa. Baaaaa Alras 

Eneka S.A.I.C.F.I., TEL: 31-3363 
latl A r gaatl aa , Baaaaa Atraa 

Galli Hnos, S.A.C.I. e Inm. 
latl Argaattaa, Baaaaa Aftaa 

L.A.D.E., S.R.L 

latl Argaaliaa. B aaaa a AIrsa 

Radlocom S.A., TEL: 551-2780 

laU AifMtlaa. Baaaaa Airaa 

Tecnos S.R.L., TEL: 37-0239 

laU AaatraHa. Ryia baar a I.S.W. 

A W A Microelectronics 


latl AaatraHa. Watarlca, H.S.W. 

Amtron Tyree Pty. Ltd. 
latl Aaatrla. Vlaaaa 

Bacher Elektronische Gerate GmbH, TEL: 
0222/8356460 
latl Babaana. Naaaaa 

Home Furniture Company Ltd. 
latl BaaglaAcab. Dacca 

El-ctronic Engineers & Consultants Ltd. 
laU Baibaiaa. DrM|alavni 

Da Costa & Musson Ltda. 
latl Balflaai. Bmallcs 

Inelco (Belgium) S.A., TEL; 02/216.01.60 
let! Banaaia. Haaillln 

DeFontes TV Centre. TEL: (809) 2-0050 
hU Brazil. Maaaas 

Comercial Bezerra Ltda., TEL: (092) 232-5363 

latl Brazil, Raelfa 

Organizacao Distribuldora E Representacoes 
Ltda., TEL: (081) 224-2229 
latl Brazil. Hie Aa Aaaalrv 

Saturno Brasileiro Importacao Exportacao 
Ltda., TEL: (021) 243-4744 
laU Wazn. Saa Paala 

Panamericana Commercial Importadora Ltda., 
TEL; (011)222-3211 
latl ISHSa, Saaitega 

Amplitel Ltda,, TEL: (2) 568074 
hrtl Cblla. Saatlaia 

Industria de Radio y Television S.A. (IRT), 
TEL: 561667 
hrtl Chlls. Saattaia 

Raylex Ltda., TEL: 749835 
hM CalsaWla, Bc|ala 

Electronica Moderna 
Ml Calaabla. Bagala 

Jose E Marulanda Montoya 
Ml Calaa rt l a . Bogata 

Miguel Antonio Pena Pena Y Cia. S. En C. 

Ml Casta Rica. Saa Jaas 

Electro-Impex, S.A., TEL: 21-59-54 
hrtl Casta Rica. Saa Jasa 

Gallito Tecnico, S.A„ TEL: 21-31-31 
latl Casta Rica, Saa Josa 

J. G. Valldeperas, S.A., TEL; 32-36-14 
latl OsaanulE. BaHarag 

Tage Olsen A/S, TEL: 02/65 81 11 
hrtl Baarialeaa Ra^nbHc, Saata Daailaga 

Humberto Garcia, C. por A., TEL: 682-3645 

latl Ecndar, O a ayagall 

Elecom, S.A, 

Ml Egypt. Csira 

Sakreo Enterprises, TEL; 744440 
hrtl B SahrsAar. Saa MvaAar 

Radio Parts. S.A.. TEL: 21-3019 
hrtl El SahraAer. Saa SahnAar 

Raio Electrica, SA, TEL: 21-5609 
hrtl Elhlapla. AAAIs Ahato 

General Trading Agency, TEL; 132718 137275 
laU FialsaA, Ksrsva 

Telercas OY, TEL: 0/248.055 
Mi Fraacs. Aataay 

Almex S.A., TEL: (01) 666 21 12 
hrtl Fraaca, LavaHais Parrrt 

Radio Equipments Antares S.A., TEL: (01) 

758 11 11 

latl Fraaca, Savras 

Tekelec Airtronic S.A., TEL: (01) 534.75,35 
hrtl Graaca. Atbaas 

Semicon Co., TEL: 3253626 
hrtl GaaMasIs. GaalaaMa city 

Electronica Guatemalteca, TEL: 25-649 
hrtl MaMaala. Gaatanls City 

Tele-Equipos, S.A., TEL; 29-805 

hrtl Haiti, Part-Aa-Prlaca 

Societe Haitienne O’Automobiles, S.A., TEL: 
2-2347 

hiH HsMaA. EisAhavaa 

Vekano BV. TEL: (40) 81 09 75 

hM HaaAwas, Saa PsArs Saia 

Francisco J. Yones, TEL; 52-00-10 


Ml Haag Xaag 

Gibb Livingston & Co., Ltd. 

latl Haag Kaag. Kawtaaa 

Hong Kong Elctrn. Comps. Co. 

latl Haagary. Ba Aa p as t 

Hungagent, TEL: 01/669-385 
hrtl IcalaaA. Raykiavtt 

Georg Amundason, TEL: 81180 
laU laAU. Baagalara 

Photophone (Cornel) 
laU laAaaashi. Jakarta Baral 

NVPD Soedarpo Corp. 

Ml israai. Tal Aviv 

Aviv Elctrns., TEL: 03-494-450 
laU Italy. Bau Ai Vlgaaza 

IDAC Elettronica SpA, TEL: (049) 72.56.99 
hrtl Italy. Ciaissila Balsaas 

LASI Elettronica SpA, TEL: (02) 61.20.441-5 
Ml nafy. HHiaaa 

Eledra 3S SpA. TEL; (02) 349751 
Mi Italy, MHsaa 

Silverstar Ltd., TEL: (02) 49.96 
Ml Italy. Tartarata LiAa (Ta) 

DEDO Elettronica SpA, TEL; 861/78.67.46-48 
Ml Japsa, Takya 

Okura & Co. Ltd. 
iati ' Maxiev. Mcxica 

Enrique Devesa Ramos, TEL: 510-2536 
hrtl Wnlca. Rlaxlcs 

Mantenimiento E Instalaciones 
Internacionales, S.A., TEL: 516-10-74 
latl Maxlea, Waxlca 

Mexicans de Bulbos, S.A., TEL: 564-92-33 
latl Maxlcs. Maxics 

Raytel, S.A., TEL: 566-6786 
latl Maxlea. Mavica 

Sp;: 521-4292 

hit hantea. IlMMClIy 

Elctrna. Remberg, S.A. de C.V., TEL: 510-47- 
49 

latl Maxics, Maxics City 

Partes Electronicas, S.A., TEL: (905) 585- 
«40 

htl Marscea. Cssablaaca 

Societe d'Equipement Mecanique et Eiectrique 
(S.E.M.E.), TEL; (212) 22.08.65 

laH Hapal. KathaiaaAa 

Continental Commercial Distributors 

latl HatharlaBA Aallllas. Cvacas 

El Louvre, S.A., TEL: 54004 
hitt How ZaalSBA. Pariraa 

A W A NZ Ltd. 
laU Htearagaa. Maaagaa 

Comercial F.A. Mervlieta, S.A. 
tail Harway. Oslo 

Natl. Elektro A/S, TEL; (472) 64 49 70 
laU Psaaau. PaaasM 

Tropelco, S.A. 

laU Psaaau. Rap. at. Paaaau 

Tropelco, S.A. 

laO Paragasy. Asaaciaa 

Compania Commercial Del Paraguay. S.A. 
hiH Para, Lhsa 

Arven S.A., TEL; 716229 
latl Para, Llan 

Deltron S.A. 

latl Pbfnppiaas. Matrv Msafla 

Philippine Elctrn. Inds., Inc. 

latl PUHpphws. Matra Maalis 

Semitronics 

latl Partagai. Lisbas 

Telectra Sari, TEL: 68.60.72-75 
hrtl Sla gapa r a 

Edward Eu & Co., Ltd. 
iati Slagapara. Slagapara 

Device Electronics Pte. Ltd. 
latl Siagapars, Stagspara 

Microtronics Asso. Pte. Ltd. 

Ml Ssaib Afrfes. Daaswsrt' 

Allied Elctrn. Comps. (PTY) Ltd., TEL: (Oil) 
528-661 
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Soitl Kmi. MfiiMIe cf, SmiiI 
Panwest Co., Ltd. 

Sptli. Sirciltst 

Novolectric, TEL: (03) 254.18.07-08 

Spile. IMrM 

Kontron S.A.. TEL: 1/729.11.55 

Sri Lnka. C ilwiti 
C.W. Mackie & Co. Ltd. 

Sarlmi. PwimiIIm 
Kirpalani's Ltd., TEL: 71-400 
Sarlna. Pin«Hlli 
Surinam Elctrns., TEL: 76-555 
SwidM. SlickMa 

Ferner Elctrns. AB. TEL; 08/80 25 40 

SwIbnrtHd. Zarkt 

Baerlocher AG, TEL: (01) 42.99.00 

TiIwm. Tiipil 

Delta Engrg. Ltd. 

Tihni. Tilpil 

Multitech International Corp. 

TlnllMd. BM|lnk 

Anglo Thai Engrg. Ltd. 

TfealtMd. iMitMli 

Better Pro Co. Ltd. 

Triiliid. Pirt-il-Spila 

Kirpalani's Ltd., TEL: 638-2224/9 

Terlni. Man 

Teknim Co. Ltd., TEL: 27.58.00 

UilM Ktagtaa. Emm 

STC Electronic Services, TEL: Harlow (0279) 
26777 

■*-»*--* — j — «■ — ■ e* 

CNHl 

I.T.T. Elctrn. Svcs., TEL: Harlow (t»79) 26777 

IMM Rtogdea. Hwtew, Emx 

VSI Elctrns. (U K.) Ltd., TEL: Harlow (0279) 

29666 


ACCESS Elctrn. Components Ltd., TEL; 

HItchin (0462) 31 221 

Uiltid Kli|dM. SivMMikt. KhI 

Jermyn DistrllMition, TEL: Sevenoaks (0732) 

450144 

UilM Khifim. 8l ii| > . lerfci 

Gothic Crellon Electrns. Ltd., TEL: Burnham 
(06286)4434 

UMMI KNifiiM. SivksMrc 

Macro Mktg. Ltd., TEL: Burnham (06286) 
4422 


American Products S.A. (APSA). TEL: 594210 
WmizmIi. CarKM 
Benavides, P., S.R.L. 

ViMneli. Cancn 
Oinaradio, C.A. 

VmmzmIi. Cmvcii 
T ele-Cuba. S.A., TEL: 55-62-71 

WVtl VirMMf . ■ftNIIl Ml HVWlin 

Spoerle Elctrn. KG, TEL; 06103/3041 
Elkose GmbH, TEL: 07141/4871 


Beck GmbH & Co., Elektronik Bauelemente 
KG, TEL: 0911/34961-66 

Wwt Birwny. PaUhrm M MhcSm 

Sasco GmbH, TEL: 089/46111 
Wwt Si nw iy. OeieiAini 
Alfred Neye Enatechnik GmbH. TEL: 04106/ 
6121 

WwlSerMWf, Qilcfeberi 

ECS Hllmar Frehsdorf Elctrn. Components 
Service, TEL: 04 106/7 1058-59 

Wwt lidlW. iHtoiw 

Da Costa and Musson Ltds., TEL: 608-50 

VHWIivia. LirtllMi 

Avtotehna, TEL: 552-341 

Zmbla. Lwiki 

African Technical Associates Ltd. 

ZMalm. Mirari 

B A K Electrical Holdings (Pvt) Ltd. 


Puerto Slu. Rio PMrot 

Kelvinator Sales of Puerto Rico, Inc. 


RCI/Data 


RCI/Oata 

1992 Lakewood Road 

Toms River. New Jersey 08753 

201-341-5592 


RELMS 


Relational Memory Systems (RELMS) 
1180 Miraloma Way 
Sunnyvale, California 94086 
408-732-5520 
TWX: 910-379-0014 


Distribitors 


AwIroNo, AMoMe 

Protrdnics Pty. Ltd., TEL; (08) 212 3111 

Fraoco, Amlorw 

Metrologie. TEL: (1) 791.44.44 

Mia. Boaibay 

Micronic Devices, TEL; 468170 

Israel. Tal-Aviv 

Vectronics Ltd., TEL: 234424, 228472, 
246312 

JapM. Tokyo 

Nihon Teksel Co., Ltd., TEL: (03) 461-5121 

SeaHi Airies. PIsagawrio 
Radiokom, TEL: (011) 789-1400 

Spoil, larcaiaaa 

Interface S.A , TEL: (3)^301 7851 

SewIn. SIeiAMm 

A.B. Gosta Backstrom, TEL: (46) 08/54 1080 

UaiM Kiaidsa. Backs, Eaiiaad 

Rapid Recall, Ltd., TEL: (6285) 24961 


EG&G Reticon 


Salts Offlci & RnirtsntitiVBS 


im Natlarlaods. The Hsiw 

Koning En Hartmann, TEL: 70 210-101 


Distritiiton 


loll Aasinila. Barwaad. Victoria 

Total Electronics, TEL; 288-4044 
loll Aastrlo. Wiw 

Othmar Lackner, TEL; (0222) 53-11-85 


EG&G Reticon Corporation 

3^ Potrero Avenue 

Sunnyvale, California 94086-9930 
408-738-4266 

TWX: 910-339-9343 

Spacilic pratet iafarmtlao: 

John ^uria 

AppHcatlaa w|loaarlog: 

Cameras 

John Skurla 

Analog 

Tim Small 

Image Sensor 


LHaratara; 


Bobbie Stern 


Prica Old dailvary: 


Bobbie Stern 


FeRaw-ap aa ardar: 


Bobbie Stern 


AN attar hrfaraailaa: 


Alex Findlay 



lall 

Balyiaai. Braxailas 

Inelco, TEL: (02) 660 00 12 

lill 

Onanrk. Capwkagaa 

Scandinavian Supply, TEL; (01) 83 50 90 

lall 

Fialsad, Espae 

Findip Havulinna Oy, TEL: (3580) 5281 

litt 

Frascs, Savras 

Tekelec Airtronic, TEL; (01) 027 75 35 

lall 

Ganassy. Maackn 

Opteltec, Div. Neumuller GmbH, TEL: (089) 

611 81 

lall 

Banway. Maalch 

EG & G Reticon. TEL; 089 91 80 60 

lall 

Israal. Tal Aviv 

Teisys Ltd., Elctrn. Engrg., TEL: 4 82126-7,8 

lall 

Italy. Mllaaa 

Eledra 3S SPA, TEL: (02) 34 93 041 

lall 

Italy, Raau 

Eledra 3S SPA, TEL; (06)812 73 24 

lall 

Japaa, Takya 

Tokyo Electron Ltd,, TEL: 03-343-4411 

latl 

Haw Zwiaad, Aaklaad 

Professional Elctrns. Ltd., TEL; 493-029 

Ian 

Narway. Ocia 

Nordisk Elektronik (Norge) A/S, TEL: (02) 

470276 

Istt 

Saalk Africa. Pratarla 

Electronic Bldg., TEL; 78-9221/6 

lall 

Swadw. Stackkaba 

Nordisk Elektronik AB. TEL: (08) 63 50 40 

lall 

Swltzarlaad. Zarlck 

Industrade AG, TEL: (01) 363 22 30 

lall 

Uallad Khgdaai, Barks 

EG & G Reticon. TEL: (0734) 788666 

Riehl Time 

RieW Time Corporation 

53 South Jefferson Road 

Whippany, New Jersey 07981 

201-387 

4141 

RIFA 

1 RIFAAB 


11 Bromma 

Sweden, 


Rockwell International 

Rockwell International 

Semiconductor Products Division 

4311 Jamboree Rd., P.O. Box C 

Newport Beach, California 92660 

714-833-4700 

TWX: 910-591-1654 

Salts Offict i Rtprasttlalivts 

Ian 

Haag Kwg. Kawlaw 

S.S.I. Components Ltd., TEL; 3-672112-3 

lall 

Israal. Blvalayiai 

EIM Inti Electronics Ltd., TEL: (03) 774041-2- 
3-4 

lall 

Israal. Tal Aviv 

Bitcom, TEL: (03) 483331 

lall 

Japw, Osaka 

KBK, TEL: (06) 344-1121 

Ian 

Japw. Osaka 

Matsushita Electric Trading Co.. TEL: (06) 
204-5563 

latl 

Japaa. Takya 

KS Semiconductor, Inc., TEL: (03) 490 0761-2 

lall 

Japaa, Takya 

Kanematsu Semiconductor Corp., TEL: (03) 
551-7791, (03) 552-6091 
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Semi Processes (Cont) 


iBil Wilt CMiuiy. ViirtM (OiinMorf) 

Mostron GmbH, TEL: 02162 17024 


Distributors 


AL Hnlivllfi 

Contact Elctrns. Inc., 205-881-9321 

AL HmltvINi 

Marshall Industries, 205-881-9235 

AZ Train 

Ben Inds., 602-966-7800 

AZ Trap* 

Marshall Industries, 602-968-6181 

CA Cipirtlio 

Western Microtechnology, 408-725-1660 

CA ElMliti 

Marshall Industries, 213-442-7204 

CA Gardm 

Bell Inds., 213-515-1800 

CA Irvin 

Marshall Industries, 714-556-6400 
CA Los Ai||Im 

Elmo Semiconductor, 213-465-2163 
CA Rouvllli 

Bell Inds., 916-969-3100 
CA Sai Dligo 

Bell Inds., 619-268-1277 
CA Sii Dligo 

Marshall Industries, 619-578-9600 
CA Smli All 

Pacesetteir Elctrns. USA Inc., 213-299-7760, 
714-557-7131 

CA Smyvali 

Bell Inds., 408-773-1100 

CA Siiiynii 

MarshalMndustrles, 408-732-1106 

CA Smynli 

Pacesetter Elctrns. USA Inc., 408-734-5470 

CA Viilvn 

Bond Electro Sates, 805-653-6487 

M ftggyy 

Marshall Industries, 303-427-1818 
CO WbnIrMfi 

Bell Inds., 303-424-1965 
CT WiHligtari 

Marshall Industries, 203-265-3822 
CT Wilili|ferU 

Sterling Electronics, 203-265-9535 
FL Orliidi 

Chip Supply Inc., 305-275-3810 

FL Orlsiie 

Marshall Industries, 305-841-1878 

FL Tmpi 

Reptron Electronics, Inc., 813-855-4656 

6A Norcrou 

Marshall Industries, 404-923-5750 

IL AiUiitn Hilikts 

Reptron Electronics, 312-593-7070 
IL Chlcaii 

Bell Inds., 312-982-9210 
IL Itoffmi EsUIn 

Intercomp, 312-843-2040 
IL SctamkHi 

Marshall Industries, 312-490-0155 
III Cirml 

Altex Electronics Corp,, 317-848-1323, 800- 
692-6039 

MO OilUurdirg 

Marshall Industries, 301-640-9450 
MA Birlli|lM 

Marshall Industries, 617-272-8200 

MA Mwrin 

ADD Elctrns. Corp., 617-478-4200 

MA Willhra ' 

Sterling Electronics, 617-894-6200, 800-225- 
8743 

Ml Livwli 

Marshall Industries, 313-525-5850 


Ml Livoili 

Reptron Electronics, Inc., 313-525-2700 

MN Plyaoulli 

Marshall Industries, 612-559-2211 

NJ Biriii 

General Components, 609-768-6767 

NJ FilrfliW 

Marshall Industries, 201-882-0320 

NJ Midford 

J.J.D. Assoc., 609-953-1011 

NJ ML Liiral 

Marshall Industries, 609-234-9100, 215-627- 
1920 

NJ Pirth Anbiy 

Sterling Electronics, 201-442-8000 
NM AUnqnrqii 

Bell Inds., 505-292-2700 
NY Eut Syrieui 

ADD Elctrns. Corp., 315-437-0300 
NY Eidwill 

Marshall Industries, 607-754-1570 
NY RicbMtir 

Marshall Industries, 716-235-7620 

OH Colmbn 

Reptron Electronics Inc., 614-436-6675 

OH OiytH 

Bell Inds., 513-434-8231 

OH Diytoi 

Marshall Industries, 513-236-8088 

OR Labi Oswiti 

Bell Inds., 503-241-4115 

TX Aastli 

ACT Austin, 512-452-5254 

TX Aiatli 

Marshall Industries. 512-458-5654 

TX Dallas 

Active Comp. Technology, 214-980-1888 

TX Hsistii 

Active Comp. Technology, 713-496-4000 

TX Hoiatm 

Marshall Industries, 713-789-6600 

UT San Lake Clly 

ACT Utah, 801-487-8131 
UT Salt Laka City 

Bell Inds., 801-972-6969 
WA IMIwn 

Bell Inds., 206-747-1515 
WA BaHavH 

Marshall Industries, 206-747-9100 

Wl Waikasba 

Bell Inds., 414-784-0235 
lill Aaalria, VhMia 

Othmar Lackner, TEL: 0222 531185 
litl Bal|ln. Brassals 

Aurlema N.V., TEL: (02) 52362 95 
litl Eiglaad, BicklighaMbIri 

Hunter Elctrn. Comp. Ltd., TEL: 6286 65421 
litl Fmca, Ailaiy Cadax 

Almex SA, TEL: (1) 666 21 12 
lall Israil. Ramt-fiM 

M.R.B.D. Ltd., TEL: 03-736479, 732624 
litl Italy, Milan 

Adrep SA, TEL: 02 404 4046/7/8 
litl Jagaa, TMtye 

Hirel Co„ Ltd., TEL: 03-260-8401 
litl Nalharlaids. Hiiftn 

Techmation Elctrns. B.V., TEL: 4189 2222 
litl Seotlaid. Laiarkshlra 

Phoenix Elctrns. Ltd., TEL: (0555) 892393 
litl Swidai, Villligby 

teleimport ab, TEL: (08) 89 02 65 
litl SwIUarliid. Zirlch 

ENA AG., TEL: 64 5757 
isti Wasl Oirmii. Haaibirg 

Microscan GmbH, TEL: 406 30 5067 
iili Waal Barmiy, Marllitrlad (Mnick) 

Atlantik Elektronik GmbH, TEL: (089) 857 
2086 

litl West Sirniiy, Vlarsii (Oissaldsrf) 

Mostron GmbH, TEL: 02162 17024 


T"'""'”” ■ •——*—5 


SGS Semiconductor 

SGS Semiconductor Corporation 

1000 E. Bell Road 

Phoenix, Arizona 85022 

602-867-6100 

TELEX: 249976 


SpnlHc prednt iifarmtin; 

Product Marketing 

Giovanni Seghezzo 

Applinliai nglnariig: 

Applications 

Tom Hopkins 


Litaratin: 

Sales Department Carole Walker 


Plan aa ardir: 


FiHm-ip ai ordar; 

Customer Service 

Local ^aies uirice 

SalBs OfficB & RBprBsoatativBS 


litl Argaillia, Biaias Aim 

Neutrec S.R.L., TEL: (011-54-1) 30-7774 

litl IMgim. Braxaltoi 

SGS-ATES Component! Elettronici SpA, TEL: 
02-3432439 

litl Colrabia, Bageta 

Framex LTDA, TEL: (011-572) 212-9045 

litl DMinrk. Hirliv. _ 

SGS-ATES Scandinavia TEL: 02-948533 

lit! Frain, Paris 

SGS-ATES France S.A., TEL: 5842730 

liH Sireisy, Kaldllsg 

SGS-ATES Deutschland Holbeiter 
Bouelemente GmbH, TEL: 08092-691 

litl Hug Wn, Kmlan 

SGS-ATES Singapore (Pte) Ltd., TEL: 3- 
644251/5 

lit! Italy, Agrata Briaiza 

Export Sales Office, TEL: 039-6555287 

tail Italy, Agnta Brlaiza 

Inti. Hdqtrs., TEL: 039-65551 

tall Italy. Milan 

SGS-ATES Component! Elettronici SpA, TEL: 
02-4695651 

tail Italy, Rom 

Sales Office, TEL: 06-8392848 

litl Maxlco,, Maxica D.F. 

Mexel S.A., TEL: (011-525) 563-5411 

litl Slagipin. Siigipiri 

SGS-ATES Singapore (Pte) Ltd., TEL: 

2531411 

litl Swadai. Marsli 

SGS-ATES Scandinavia AB, TEL: 0760-40120 

tail UilM Kligdm, Aytosbiry-Bieka 

SGS-ATES (United Kingdom) Ltd., TEL: 0296- 
5977 

litl Ungiiy, Moitivldn 

Ricagni Imporactlones LTDA, TEL: (901) 
594888 

litl Vaiaziali, Caracas 

Magnetica, TEL: (011-582) 239-3931 
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SGS Semiconductor (Cont) 


Call Diplomat 
For 



San Francisco, CA (408) 734-1 900 
Los Angeles, CA (21 3) 700-8700 
Orange County, CA (714) 549-8401 
San Diego, CA (61 9) 292-5693 
Salt Lake City, UT (801 ) 486-41 34 
Denver, CO (303) 740^300 
Chicago, IL (31 2) 595-1 000 
Boston. MA (61 7) 93&661 1 
Danbury, CT (203) 797-9674 
Melville, NY (51 6) 454-6400 
Syracuse. NY (31 5) 652-5000 
Totowa, N J (201 ) 785-1 830 
Columbia, MD (301 ) 995-1 226 
Atlanta, GA (404) 449-41 33 
Cleanwater, FL (81 3) 443-4514 




Sharp Electronics 


Sharp Electronics Corporation 
10 Sharp Plaza 
Paramus, New Jersey 07652 
201-265-5600 
TELEX: 134-327 


Siemens 


Siemens Corporation 
186 Wood Avenue South 
Iselin, New Jersey 08830 
201-494-1000 
TELEX; 84-4481 


Spedfle pre<Kt Mennltw; 

Al Ltebich 


AppIleatieR M|lRMriRg: 
Al Liebich 


LItwifire: 
Lon Cantor 


Price ici Mlvtry: 

Ron Giampietro 


Fdlaw-ep u ariar: 

Ron Giampietro 


AH etlar iRfermtioi: 

Al Liebich 


Si-Fab Corporation 

SirFab Corparatiaa 


27 Jaals Way 


Scatts Vallay. Callfarala 95066 


408-438-6800 


Signetics 

Sigaatics Carparaliaa 


811 East Argaas Ava.. P.O. Box 409 


SaaayvalB. Califoraia 94086 


408-739-7700 axt. 5724 


TWX: 910-339-9283 


S^cHle prodact tofenaatloa; 


Analog 

408-746-5724, 5725 

Bipolar LSI 

408-746-1816 

Bipolar Memory 

408-746-3564 

MOS Memory 

... 408-746-1756 

CMOS Gate Arrays 

... 408-746-2194 


.... 408-746-1617 


... 408-746-2254 

Microsystems 

.... 408-746-2137 

Militarv 

... 916-924-6047 

Philips/Euro-Products 

408-746-1338 

Applicatloa aagiasariag: 


nriaiOg 

408-746-5724, 5725 

Bipolar LSI 

408-746-1816 

Bipolar Memory 

408-746-3564 

MOS Memory 

408-746-1756 

CMOS Gate Arrays 

408-746-2194 

Logic 

408-746-1617 

Microprocessor 

408-746-2254 

Microsystems 

; 408-746-2137 

Military 

916-924-6047 

Philips/Euro-Products 

408-746-1338 

Lltantara; 


Publication Services 

....... 408-746-2111 


tatives 


AL Hutsvllla 

Elctrn. Sales, Inc., 205-533-1735 

AZ PlHCix 

Signetics Sales Office, 602-265-4444 

AZ Scettsialt 

Thom Luke Sales, Inc., 602-941-1901 
CA CMsga Pirk 

Signetics Sales Office, 213-340-1431 

CA Ciperilie 

Signetics Sales Office, 408-725-8100 


Signetics Sales Office, 213-670-1101 

CA hrviM 

Signetics Sales Office, 714-833-8980, 213- 
588-3281 

CA Lm Cites 

Sierra Technology, 408-354-1626 

CA Sec Bic|e 

Mesa Engrg., 619-278-8021 

CA Ssi Dle|o 

Signetics Sales Office, 619-560-0242 

CO Airan 

Signetics Sales Office, 303-751-5011 

CT Oartcry 

Signetics Sales Office, 203-748-3722 
CT Yilisvilit 

Kanan Assoc., 203-265-2404 
FL Cleirwittr 

Signetics Sales Office, 813-796-7086 

FL Ft. LMicrdile 

Signetics Sales Office, %5-486-6300 

CA AtiMts 

Signetics Sales Office, 404-953-0067 
IL Elk Crave VIMfc 

Micro-Tex, Inc., 312-640-9633 
IL SckeeiilRri 

Signetics Sales Office, 312-843-7805 


IN Kokono 

Signetics Sales Office, 317-453-6462 

lA Marios 

Rep. Associates Corp., 319-373-0152 

KS Kirhs City 

B.C. Elctrn. Sales, 913-342-1211 
KS Overtaoi Park 

Signetics Sales Office, 913-341-8181 

KS WlchlU 

B.C. Elctrn. Sales, 316-942-9840 
MD Gles Benia 

Signetics Sales Office, 301-787-0220 
MA RuiHrs 

Kanan Assocs., 617-944-8484 
MA Wabara 

Signetics Sales Office, 617-938-1000 
Ml Blaafflfisii Hills 

Enco Mktg., 313-642-0203 
Ml Faralagtaa Hills 

Signetics Sales Office, 313-476-1610 
MN Ediaa 

Signetics Sales Office, 612-835-7455 
MN Miaasapelis 

High Technology Sales, 612-888-8088 

MO BriAgataa 

B.C. Electronic Sales, 314-291-1101 
MO St. Leals 

B.C. Elctrn. Sales, 314-731-1255 
NJ East Haaever 

Emtec Sales, Inc., 201-428-0600 
NJ Parsippaay 

Signetics Sales Office, 201-334-4405 

NM AlbiqasrqM 

Power Enterprises, 505-298-1918 

NM AlbaqaarqM 

Power Entprs., 505-298-1918 

NY IttMca 

Bob Dean, Inc., 607-257-1111 

NY Llvsrpaoi 

Signetics Sales Office, 315-451-5470 

NY MilviUe 

Emtec Sales, Inc., 516-752-1630 

NY MsMIla 

Signetics Sales Office, 516-752-0130 

NY Wappltgers Falls 

Signetics Sales Office, 914-297-4074 

NC Ralslik 

Signetics Sales Office, 919-851-2013 

OH Wwtblagtw 

Signetics Sales Office, 614-888-7143 

OR Hlllsbera 

Western Tech. Sales, 503-640-4621 
OR Hillsbare ' 

Western Technical Sales, 503-640-4621 

PA Horsbam 

Signetics Sales Office, 215-443-5500 

PA Plttsbergb 

Cover 8i Newman, 412-531-2002 
TN Graaaevltls 

Signetics Sales Office, 615-639-0251 

TX AisUa 

Signetics Sales Office, 512-458-2591 

TX RtcbardSN 

Signetics Sales Office, 214-644-3500 

UT Salt Lake City 

Electrodine, 801-486-3801 

WA BaHevH 

Western Technical Safes, 206-641-33{X) 

WA Spekan 

Western Tech. Sales, 509-922-7600 
Wl Waskasba 

Micro-Tex, Inc., 414-542-5352 
Caa Etablcsfce. Oitaria 

Signetics Canada, Ltd., 416-622-9314 
Caa Etablcaka. Oatarie 

Tech-Trek, Ltd., 416-626-6676 
Caa Ottawa, Oatarlo 

Tech-Trek, Ltd., 613-230-3297 
Caa Palate Clatra 

Tech-Trek, Ltd., 514-698-3385 
latt Argeatlaa, Baaaes Aim 

Philips Argentina S.A., TEL: 541-7141 
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1C MASTER 


Signetics (Cont) 


IrII Aastrla. Wltn 

Osterrichische Philips Bauelemente, TEL; 43- 
222-93-26-2 

iRtI BtlglRR, BrBXRllRS 

N.V. Philips & MBLE, TEL: 32-02-242-7400 

Inti India. Bombay 

Philips Inida & Elect. Ltd., TEL; 91-22-295144 
Inti Irsland. Doblln 

Philips Electrical Ltd., TEL; 353-1-69-3555 

Inti Japan, Osaka 

Philips Elect. Korea Ltd., TEL; 816-304-6171 
Inti Malaysia. Hnala Lompor 

Philips Malaysia Snd. Berhad, TEL; 77 44 11 
Inti Torkny, Islsnbol 

Turk Philips Ticaret A.S., TEL: 43 59 10 


Distributors 


AL Huntsvilis 

Hamilton/Avnet Elctrns., 205-837-7210 
AL Hontsvllia 

Pioneer Elctrns., 205-837-9300 

AZ Pbomix 

Hamilton/Avnet Elctrns., 602-231-5100 

AZ PhMRix 

Wyle Distribution Grp.. 602-249-2232 

CA Chaisworth 

Anthem Electronics, 213-700-1000 

CA Ckatsoforth 

Arrow Electronics, 213-701-7500 
CA Costa Msh 

Avnet Elctrns., 714-754-6111 
CA Costs Mass 

Hamilton Electro Sales, 714-641-4100 
CA Calvar City 

Hamilton Avnet Elctrns. MBItary, 213-558- 
2901 

CA Coivsr City 

Hamilton/Avnet Elctrns., 213-658-2121 

CA El Stgando 

Wyle Distribution Grp., 213-322-8100 

8A Irvlnt 

Schweber Elctrns., 714-556-3880 

CA Irvlnt 

Wyle Distribution Grp., 714-863-9953 

CA Ntwpon Btach 

Arrow Electronics, 714-851-8961 

CA Saeramnnlo 

Hamilton/Avnet Electronics, 916-920-3150 
CA Sh Olt(n 

Anthem Elctrns., 619-453-4871 
CA San DItgo 

Arrow Electronics, 619-565-4800 
CA San DItgo 

Hamilton/Avnet Elctrns,, 619-571-7510 

CA San DItgo 

Wyle Distribution Grp., 619-565-9171 

CA San dost 

Anthem Elctrns. Inc., 408-946-8000 
CA Santa Clara , 

Schweber Elctrns., 408-748-4700 
CA Santa Clara 

Wyle Distribution Grp., 408-727-2500 
CA Sinnyvslt 

Arrow Elctrns., 408-745-6600 
CA Svnnyvalt 

Hamilton/Avnet Elctrns., 408-743-3366 

CA Tnstln 

Anthem Electronics, 714-730-8000 
CA Woodland Hills 

Avnet Electronics, 213-683-uOOO 

CO Airora 

Arrow Electronics, 303-696-1111 
GO Otnvtr 

Wyle Distribution Grp., 303-457-9953 

CO Englowood 

Hamilton/Avnet Elctrns., 303-740-1000 


CT 

Danfaory 

NH 

Manchsstar 


Hamilton/Avnet Elctrns., 203-797-2800 


Arrow Elctrns., 603-668-6968 

1 CT 

Danbnry 

NJ 

Chnrry Hill 


Schweber Elctrns., 203-792-3500 


Hamilton/Avnet Elctrns., 609-424-0100 

CT 

Wallingford 

NJ 

Fairfisid 

I' 

Arrow Elctrns., 203-265-7741 


Arrow Elctrns.. 201-575-5300 

FL 

Ft. Landordals 

NJ 

FairfloM 


Arrow Elctrns., 305-776-7790 


Hamilton/Avnet Elctrns., 201-575-3390 

FL 

Fl. Laodordalo 

NJ 

r, FairfloM 


Hamilton/Avnet Elctrns., 305-971-2900 


Lionex Corporation, 201-227-7960 

fl 

Hollywood. 

NJ 

FairfloM 


Schweber Elctrns., 305-927-0511 


Schweber Elctrns., 201-227-7880 

FL 

Hollywood 

NJ 

Moorostown 


Schweber Electronics, 305-927-0511 


Arrow Elctrns., 609-235-1900 

FL 

Palm Bay 

NM 

Albognorgos 


Arrow Elctrns , 305-725-1480 


Arrow Electronics, 505-243-4566 

FL 

SI. Pstsrsbnrg 

NM 

Anmqnorgu 


Hamilton/Avnet Elctrns., 813-576-3930 


Hamilton/Avnet Elctrns., 505-765-1500 

BA 

Atlanta 

NY 

Bnftalo 


Schweber Elctrns., 404-449-9170 


Summit Distrs., 716-887-2800 

GA 

Norcross 

NY 

EastSymenso 


Arrow Elctrns., 404-449-8252 


Arrow Elctrns., 315-652-1000 

GA 

Norcross 

NY 

East Syraenso 


Hamilton/Avnet Elctrns., 404-447-7500 


Hamilton/Avnet Elctrns., 315-437-2642 

GA 

Norcross 

NY 

Hanppaago , 


Schweber Electronics, 404-449-9170 


Arrow Elctrns., 516-231-1000 

IL 

Bonsonvllto 

NY 

Haoppango 


Hamilton/Avnet Elctrns., 312-860-7700 


Lionex Corporation, 516-273-1660 

IL 

Chicago 

NY 

Llvarpool 


Bell Inds., 312-982-9210 


Arrow Elctrns., 315-652-1000 

IL 

Elk Grove Vlllaga 

NY 

Molvllio 


Schweber Elctrns., 312-364-3750 


Hamilton/Avnet Elctrns., 516-454-6012 

IL 

Sckaiabirg 

NY 

Rockoslar 


Arrow Elctrns., 312-397-3440 


Arrow Elctrns;, 716-275-0300 

IN 

Indlannpolls 

NY 

Roebostsr 


Arrow Elctrns., 317-243-9353 


Hamilton/Avnet Elctrns., 716-475-9130 

IN 

IndlanapoNs 

NY 

Roebosisr 


Hamilton Avnet Elctrns., 317-844-9333 


Schweber Elctrns., 716-424-2222 

IN 

Indianapolis 

NY 

Wostbnry 


Pioneer Elctrns., 317-849-7300 


Schweber Elctrns., 516-334-7474 

KS 

Ovorisnd Park 

NC 

CbarloNa 


Hamilton/Avnet Elctrns., 913-888-8900 


Pioneer Electronics, 704-527-8188 

MO 

Baiflmorn 

NC 

Ralolgk 


Arrow Elctrns., 301-247-5200 


Arrow Electronics, 919-876-3132 

MD 

Colombia 

NC 

RaMgb 


Hamilton/Avnet Elctrns., 301-995-3500 


Hamilton/Avnet Elctrns., 919-878-0819 

MD 

Gsllhorsborg 

NC 

Ralolgk 


Pioneer Washington Elctrns., 301-948-0710 


Schweber Electronics, 919-876-0000 

MD 

Galthorsborg 

NC 

WlRslsn-Salom 


Schweber Elctrns., 301-840-5900 


Arrow Elctrns., 919-725-8711 

MA 

Bedford 

OH 

Booebwood 


Schweber Elctrns., 617-275-5100 


Schweber Elctrns., 216-464-2970 

MA 

Berllngton 

OH 

CHlsrvlHo 


Lionex Corp., 617-272-9400 


Arrow Elctrns., 513-435-5563 

MA 

Wobnm 

OH 

Ctovotand 


Arrow Elctrns., 617-933-8130 


Hamilton/Avnet Elctrns., 216-831-3500 

MA 

Wobnm 

! OH 

Ctovoland 


Hamilton/Avnet Elctrns., 617-273-7500 


Pioneer Standard Elctrns., 216-587-360b 

Ml 

Ann Arbor 

OH 

Oaytoo 


Arrow Elctrns., 313-971-8220 


Hamilton/Avnet Elctrns., 513-433-0610 

Ml 

Gmnd Rapids 

OH 

Oaytn 


Hamilton Avnet Elctrns., 616-243-8805 


Pioneer Standard Elctrns., 513-236-9900 


Livonia 

OH 

Solen 


Hamilton/Avnet Elctrns., 313-522-4700 


Arrow Elctrns., 216-248-3990 

IH 

Livonia 

OK 

Tniss 


Pioneer Elctrns., 313-525-1800 


Quality Comps., 918-664-8812 

M 

Livonia 

OR 

Hillsboro 


Schweber Elctrns., 313-525-8100 


Wyle Distribution Group, 503-640-6000 

MN 

Edna Pralrlo 

OR 

Lake Osvrago 


Schweber Elctrns., 612-941-5280 


Hamilton/Avnet Elctrns., 503-635-0831 

MN 

Edina 

PA 

Horsham 


Arrow Elctrns., 612-830-1800 


Schweber Elctrns., 215-441-0600 

MN 

Mlnnoapolls 

PA 

Pillshan^ 


Arrow Electronics, 612-830-1800 


Arrow Elctrns., 412-856-7000 

MN 

Minneapolis 

PA 

PIRsbnr^ 


Hamilton/Avnet Electronics, 612-932-(»{)0 


Pioneer/Pittsburgh, 412-782-2300 

MN 

MlRROlonka 

TX 

Aastin 


Hamilton/Avnet Elctrns., 612-932 0666 


Arrow Electronics, 512-835-4100 

MD 

Earth City 

TX 

Aastin 


Hamilton/Avnet Elctrns., 314-344-1200 


Hamilton/Avnet Elctrns., 512-837-0911 

MO 

St. Lonis 

TX 

Ass tin 

[ 

Arrow Elctrns., 314-567-6888 


Quality Comps., 512-835-0220 
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Sales Office & Representatives 


iRtI ArgMtlfli, Binros Airts 
YEL srl., TEL: 46-2211 


Inti Aistnila. Prospect 

A.J. Distrs., TEL: 2691244 


Inti Autrla. Wjen 

Othmar Lackner Elect., TEL: 531185 


Inti Bslglim. Hissalt 

Heynen b.v., TEL: 210006 

Inti Denmark, Ceponhagan 

E. V. Johanssen Electronik, TEL: (01) 839022 

Inti England. Leaden 

Power Technology, TEL: 734-866766 

hrti RnlaRd. Espee 

Panta-Tuote OY, TEL: (90) 598525 

Inti Franca. Paris 

Radio Equip.-Antares, TEL: 758-11-11 


Inti Garmany. Mnnchen 

Astronic GmbH, TEL: 309031 



Call Diplomat 
For 


BiLIGin BeilBPaL 


Signetics (Cont) 


TX Dallas 

Arrow Electronics, 214-386-7500 

TX Dallas 

Hamilton/ Avnet Elctrns.. 214-659-4111 

TX Dallas 

* Quality Comps., 214-387-4949 

TX Dallas 

Schweber Elctrns., 214-661-5010 

TX Henstsa 

Arrow Electronics, 713-530-4700 

TX Henstea 

Hamilton/Avnet Elctrns., 713-780-1771 

TX HaMioa 

Quality Comps., 713-772-7100 

TX Hoiston 

Schweber Elctrns., 713-784-3600 
UT Salt Lake City 

Hamilton/Avnet Elctrns., 801-972-4300 
UT San Lake City 

Wyle Distribution Group, 801-974-9953 
WA Believas 

Arrow Elctrns., 206-643-4800 
WA BeHavaa 

Hamilton/Avnet Elctrns., 206-453-5844 

WA BeHovan 

Wyle Distribution Grp., 206-453-8300 

Wt New Barth 

Hamilton/Avnet Elctrns., 414-784-4510 

Wt Oak Crank 

Arrow Elctrns., 414-764-6600 

Wl Waakesha 

Bell industries, 414-784-0235 

Can Calgary. AHwrla 

Hamilton Avnet Elctrns., 403-230-3586 

Can Calgary. A Wa rta 

Zentronics, 403-272-1021 

Can Daamsview. Oalarla 

Cesco Elctrns., 416-661-0220 
Can msaissaaga. Oahtle 

Hamilton/Avnet Elctrns., 416-677-7432 
Caa Mssissaa^. Oalarla 

Zentronics, 416-451-9600 
Caa Maalraal. Qaafeac 

Cesco Elctrns., 514-735-5511 
Ch llaRlreal. Qaabee 

Zentronics Ltd., 514-735-5361 
Can Ottaan. Oalarla 

Cesco Elctrns.. 613-226-6903 
Caa Ollaara. Onlarls 

Hamilton/Avnet Elctrns., 613-226-1700 
Can Oltaan, Oalarla 

Zentronics Ltd., 613-238-6411 
Cu Qaabac City. QMbae 

Cesco Elctrns., 418-524-4641 
Caa Vaneaavar 

Zentromis, 604-688-2533 
Can Villa St. LaaraaL Qaabac 

Hamilton/Avnet Elctrns., 514-331-6443 
Caa Walarloa. Oataria 

Zentronics, 519-884-5700 
Cm WlwriiMf 

Zentronics, 204-775-8661 
Ml AaalraBs. Laac-Cam II.8.W. 

Philips Inds. Holdings Ltd,, TEL; 61-2-427- 
0888 

Ml Aaatria. Wlaa 

Dsterreichische Philips Bauelemente, TEL: 43- 
222-93-26-2 

lati Brazli. Saa Paste 

Ibrape, TEL: (55) 011 211-2600 
laH CbOa. Saattaga 

Fidlips Chilena S.A., TEL: 56-2-39-4001 
lali C alaaib la . Bagala 

Sadape S.A., TEL: 600600 
Ml Daaanrk. Kabartaaa 

Miniwatt A/S. TEL: 45-01-69-1622 
tafl Ftoland. HsMafcl 

Oy Philips Ab, TEL: 358-1-7271 


Inll France. Paris 

R.T.C., TEL: 33-1-355-4499 
latl Garmaay. Hambarg 

Valvo, TEL: 49-40-3296-19 
Inti GrHce. Athaes 

Philips S.A. Hellenique, TEL: 9215111 
Inti Heng Kesg. Kwai Chaag 

Philips Hong Kong Ltd., TEL: 852-0-245121 
Inti Indeassla. Jakarta 

P.T. Philips-Ralin Elctrns., TEL: 716 131 
Inti Isrart. Tel Aviv 

Rapac Elctrns., Ltd., TEL: 972-3-477115 
Inti Italy, Milaae 

Philips S.p.A., TEL: 39-2-6994 
Inti Japaa. Takye 

Signetics Japan, Ltd., TEL: 813-230-1521 

Inll Karaa. Saeal 

Philips Elect Korea Ltd., TEL: 794-4202 
Inll . Mexico. Mexico City 

Eictrna. S.A. de C.V.. TEL: 52-721-61300 
Inll Netbarlaads. Elndhevaa 

Philips Nederland B.V., TEL: 31-40-79-3333 
Ml Maar ZealaRd. Aacklaad 

Philips Electrical Ind. Elcoma, TEL; 64-9- 
605914 

Inti Nanray, Oslo 

Norsk A/S Philips, TEL; 47-2-680200 
Inti Para. Lima 

Cadesa, TEL: 326070 
latl Phlli|ipinas. Makati-RIzal 

Philips Indl. Dev., Inc., TEL: 868951 
laH Pertagai. Lisboa 

Philips Portuguese SARL, TEL: 35 1-19-68- 
3121 

latl Slagapere. Singapera 

Philips Project Dev. Pte., Ltd., TEL: 65-253- 
8811 

latl Seatb Africa. Jabasaasbarg 

E.D.A.C. (Pty), Ltd., TEL: 27-11-614-2362 
latl Spain, Barcetaaa 

Miniwatt S.A., TEL: 301 63 12 
latl Swedae. StKkbalm 

Elcoma A.B., TEL: 46-08-67-9780 
latl Switzarlaad. Znicb 

Philips A.G., TEL: 41-01-988-2211 
Infl Talwaa. Taipei 

Philips Taiwan, Ltd., TEL: 886-2-563-1717 
Ml Thaliaad, Bangkok 

Philips Electrical Co., Ltd., TEL: 233-6330-9 
latl Ualtad Kiagdam. Laadaa 

Mullard, Ltd., TEL: 44-01-580-6633 
hrtl Uragsay. MoatevMea 

Luzilectron S.A., TEL: 9143 21 
latl Vaazaala. Caracas 

Industrias Venezolanas Philips S.A., TEL: 58- 
2-36-0511 


Silicon General 


Silicon General, Inc. 

11651 Monarch Street 
Garden Grove, California 92641 
714-6«-5531 
TELEX: 69-2411 
TWX: 910-596-1804 
Speclfle predact Mermstiaa: 
John Power 

AppHcatiaa aagiassrlag: 

John Power 
Lllaratare; 

Inside Sales 
Prlca aad dathrarf 
Deborah Mabee, Western Area 
Joe Castellano, Eastern Area 
Fellsar-ap an ardar: 

Deborah Mabee, Western Area 
Joe Castellano, Eastern Area 


San Francisco, CA (408) 734-1 900 
Los Angeles, CA (21 3) 700-8700 
Orange County, (5 a (71 4) 549-8401 
San Diego, CA (61 9) 292-5693 

■ Salt Lake City, UT (801 ) 486-41 34 

■ Denver, CO (303) 740-8300 

■ Chicago, IL (31 2) 595-1000 

■ Boston, MA (61 7) 935-661 1 

■ Danbury, CT (203) 797-9674 

■ Melville, NY (51 6) 454-6400 
Syracuse, NY (31 5) 652-5000 

■ Totowa, NJ (201 ) 785-1830 

■ Columbia, MD (301 ) 995-1 226 

■ Atlanta, GA (404) 449-41 33 

■ Clearwater, FL (81 3) 443-451 4 

□IPLOMIITI^SS»!S. 
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Silicon General (Cont) 


Inti 6nnuny. Mmcinn 

Neutnuller GmbH, TEL; 61181 


Inti Hang Kong. Kowloon 

Tektron Elect. Ltd., TEL; 856199 


Inti India. Bombay 

Zenith Electronics, TEL; 384214 


Inti Israat. Tal Aviv 

Talviton Elctrns. Ltd., TEL; 44-45-72 


Inti Italy. Monza 

Exhibo Italiana S.P.A., TEL; 360021 


Inti Jagan. Tokyo 

Hakuto Co., Ltd., TEL; 03-502-2211 


Inti Natbartands. Bann^i 

Heynen b.v.. TEL; 08851-1956 


Inti Norway. Oslo 

Henaco, TEL; 645040 


Inti Sonlh Africa. Protorla 

Elctrn. Bldg. Elements, TEL; 469221 


Inti Spain. Madrid 

Amitron S.A., TEL; 2485863 


fam Swndan. VaHM^ 

Svensk Telaindustri AB, TEL; 3ffi)320 


Inti Swliznrland. Znrlch 

Kontron Elctrns.. TEL; 4354111 


Siliconix 

Siliconix Inc. 

2201 LanmIweod Road 

Santa Clara. Calllemla 9S054 
408-988-8000 

TWX: 910-338-0227 

SpncHIc prsdnct Mamtina: 
Publications 

ext. 2066 

Application snginanring: 

Analog 

Interface 

ext. 2420 

ext. 2422 

Digital 

Mospower FET's 

ext. 2022 

Micropower Linear 

Switches 

LItsratan: 

Publications 

ext. 2022 

ext. 2066 

Price and dslivsry: 

Sales Department 

Placa an order: 

Local Sales Office 

Follsw-np an ardor; 

Local Sales Office 

Ail otbnr Information: 

Publications 

Public Relations 

ext. 2066 
ext. 2698 


Sales OlticB & Ripraseiilatives 

AL Hantavlllo 

Rep Inc., 205-881-9270 


AZ Tampa 

Quatra Assoc., 602-894-2808 

CA San Dingo 

OHM SPJN, 619-579-5070 

CA Santa Ana 

Siliconix, 714-547-4474 

CA Santa Clara 

Siliconix, 408-988-8000 
CO Englawood 

Delta Sales, 303-741-0646 

CT Cbasblra 

Scientific Components, 203-272-2963 

CT RIdgaflold 

Siliconix, 203-431-3535 
FL Cloarwatsr Baaeh 

Perrott Assocs., 813-443-5214 
FL Orlande 

Perrott Assocs., 305-298-7748 
FL Orlaado 

Siliconix. 305-293-4255 
FL Sanrisa 

Perrott Assocs., 305-792-2211 
GA Tackar 

Rep Inc., 404-938-4358 
IL Das Phrisas 

Electron Mktg. Corp , 312-298-2330 
IL Dawnors Grove 

SUiconix, 312-960-0106 
IN Indianapolis 

Wilson Technical Sales Inc., 317-298-3345 

lA Coder Rapids 

Electromec Sales Inc., 319-393-5364 
KS Wichita 

O.S.I., 316-529-0114 
MD Baltlmoro 

Pro Rep. 301-653-3600 
MA Tyngsborongh 

Comp. Tech., Inc., 617-649-3030 
MA Waltham 

Siliconix, 617-890-7180 
Ml Brlghlm 

A.P. Assocs., 313-229-6550 
MN Barasvills 

Electromec Sales Inc., 512-894-8200 
MS SaUwii 

DSI, 314-227-7170 
NJ Marllon 

' B.G.R. Assoc., 609-428-2440 
NJ Toannck 

R.T. Reid Assoc., 201-692-0200 
NY LRocbasiw 

Tri-Tech, 716-385-6500 
NY Eadwall 

Tri-Tech, 607-754-1094 
NY Fayattovilla 

Tri-Tech, 315-446-2881 
NY FisbkIH 

Tri-Tech, 716-223-5720 
NC RaMgb 

Rep Inc., 919-851-3007 
OH Clovsiaad 

Arthur H. Baler Co., 216-461-6161 
OH Dayton 

Arthur H. Baler Co., 513-276-4128 
OH Wositaka 

Siliconix Inc., 216-835-4470 
OR Baavartea 

Blair Hirsh Co., 503-641-1875 
TN JoHorson City 

Rep Inc., 615-475-4105 
TX Austin 

EM A, 512-837-0893 
TX Carrollton 

Siliconix Inc., 214-385-4046 
TX Grapovino 

EMA, 817-481-7502 
TX Hoaston 

EMA, 713-498-8120 
UT Salt Lake City 

Delta Sales Assocs., 801-487-7571 
WA Lynnwood 

Blair Hirsh Co.. Inc., 206-774-8151 


Wl Wauwatosa 

Lansen Assoc., 414-258-0529 

Can Islington. Ontario 

Pipe Thompson, Ltd., 416-236-2355 
Can North Gower. Ontario 

Pipe Thompson, Ltd., 613-258-4067 
Inti Austria. Vienna 

Ing. Ernst Steiner, TEL; 0222/827474 
Inti Bayswator, Victoria. Australia 

NSP Pty, Ltd., TEL: 729-8855 
Inti Belgium, Brussels 

J.P. Lemaire S.A., TEL: (02) 478-48-47 
Inti Brazil. Sae Paula 

Cosele Comercio e Services, TEL; 255-1733 
Inti Danmark. Gtostrup 

Oitz Schweitzer A S., TEL; (02) 45 30 44 
Inti Finland. Helsinki 

Findip-Harvlinna, TEL: 358-0-5052255 
Inti Francs. Antony 

Almex, TEL: 666-21-12 
Inti Franco. Crotolt Crsdox 

Siliconix SARL, TEL: 377-07-87 
Inti Franco. Lyon 

Alrodis, TEL: 800-87-12 
Inti Franco. Marcg-on-Baroonlt 

Sanelec Electronique, TEL: (20) 98-92-13 
Inti Franco. Psssac Codex 

Composants S.A., TEL: (56) 36 4040 
Inti Francs. Pellisrs 

Composants S.A., TEL: (49) 88.60.50 
Inti Francs. Rsnnss Codex 

Composants S.A., TEL: (99) 54.01.53 
Inti Franca. Rnagts Csdsx 

SCAIB, TEL; 687-23-13 
Inti Franca. Strasbourg Csdsx 

A. Baltzinger, TEL; (88) 331852 
Init Franco. Tsalouso 

Composants S.A., TEL; (61) 20.82.38 
Ml Gnranny, Barttn 

Ing. Buro Rainer Konig, TEL: 030 772 8009 
Ml Garmany. Dnssaldorf 

EBV Elektronik GmbH, TEL; (0211) 84846/7 
Inti Garmany. Fildorsladt 

Siliconix GmbH. TEL; (0711) 702066 
Inti Garmany. Frankfurt 

EBV Elektronik GmbH, TEL; 0611/785037 
inti Garmany, Hamburg 

j Ing. Buro K.H. Dreyer, TEL; (040) 669027 

i Inti Garmany. Hannavor 

i EBV Elektronik GmbH, TEL: (05139) 5038 

Init Germany. Oboralting-Sanfsid 

Ultratronik GmbH, TEL: (08152) 7773 
Inti Garmany, Scbtaswlg 

Ing. Buro K.H. Dreyer, TEL: (04621) 24055 
Inti Garmany, Stntlprt 

DItronic GmbH, TEL: (0711) 723064 
tali Garmany. Slaitgarl 

EBV Elektronik GmbH, TEL: (0711) 247481 

Inti Garmany. Ualsrbaching 

EBV Elektronik GmbH, TEL: 089-61105-1 
Inti Grsnco. Albans 

General Elctrns. Ltd., TEL: (1) 490-69-98 
Intt Grsaca. PIrssss 

General Elctrns. Ltd., TEL: (1) 490-49-34 
Inti Holland. Koporwnrf 

Koning en Harman Elekt BV, TEL: 070- 
210101 

Inti Hong Kong. Kowloon 

Siliconix, Ltd., TEL: 3-427151 

Inti India. Bombay 

Zenith Elctrns., TEL: 384 214 

lull Israel. TsI Aviv 

Telsys Ltd., TEL; 494891 
Inti Italy. Milano 

Dott. Ing Giuseppe DeMicd S.P.A., TEL: (021 
9520551 

Inti Japan, Tokyo 

Nippon Siliconix Inc., TEL: (03) 264-7905 

Inti Japan, Tokyo 

Teijin Advanced Prods. Corp., TEL; (03) 506- 
4670 
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Siliconix (Cont) 


tiU Korn. Saoul 

Exim Co. Ltd., TEL; 715-4933 
iDtl Mahiysli, tpok 

Carter Semiconductor, TEL: 235-6653 
litl New Ztilaad, Auklaad 

S.T.C. Auckland, TEL; 500-019 
litl Horwif. LillMlrMi 

A.S. Kjell Bakke, TEL: (02) 83 02 20 
lilt PUlipplMS, MaiHa 

Alexan Commercial, TEL: 405923 
latl Partagit. Lisboa 

Telectra SARL, TEL: 68.60.72 
IBII Slaiapsra. Orchard Towers 

Carter Semiconductor PTE. Ltd., TEL: 235 
6653 

loll Soitb Africa. Caps Towa 

Electrolink (Pty) Ltd., TEL: 215 350 
latl Spsia. Barcoisaa 

Redis Logar SA, TEL: 2549048 

Ml Spala, Madrid 

Comercial Espanola Comp. S.A., TEL: 1733- 
7054/55 

loll Spala. Madrid 

Redis Logar SA, TEL; 4113561 

latl Swsdaa. Sein 

Komponentbolaget NAXAB, TEL: 08 985140 

latl Switzorlaad. Ludairssso 

Abelec A.G.. TEL; 01-7300455 
latl Talwaa, Kaohalaai 

Siliconix Ltd., TEL: 362019 
latl Talwaa. Talpal 

Don Business Corp., TEL; 766-4515 
Ml ThoHaod. Bsapkak 

Choakchal Elec. Supplies, TEL: 221-0432/ 
221-5384 

latl IMMI Khifdoai. Backs 

Oage Ewosem Ltd., TEL; 0296-32881 
latl Ualtad Kiagdoai. Edlaburgh 

Abercorn Elctrns. Ltd., TEL: 031 669 6479 
latl Ualtad Klagdea. High WpesaAo 

United Comp. Ltd., TEL: (0494) 444712 
latl Ualtad Klagdoa. MIddlaaax 

Macro-Tek, TEL: 01-428-3265 ' 
latt Ualtad Klagdsai. MMdIssax 

Semiconductor Specialists (UK) Ltd., TEL; 
(08954)45522/46415 

Ml Ualtad Klagdaai. Marristswa-Swaasaa 

Siliconix Ltd., TEL; (0792) 74681 

Ml Ualtad Ktagdaoi. Nawbary 

Siliconix Ltd., TEL: (0635) 47609 

Ml Ualtad Klagdsai. SMqhi. Barks 

Macro-Mktg. Ltd., TEL: (06286) 4422 
hrtl Ualtad KlagdsB. Sassax 

Hartech Ltd., TEL: (0243) 573164 
tall Ualtad Ktagdaai. W. Sassax 

Barlec Ltd., TEL: 0403-51881 
laU Vdazaala. Caracas 

P. Benavides SRL, TEL: 52 92 97 
taU Yagasiavta. Baigiaai. Brussis 

Belram SA, TEL: 734.33.32/734.26.19 


Distiibators 


AL iiHisvnia 

Hamilton/ Avnet, 205-837-7210 

AL RaatnUta 

Pioneer/Huntsville, 205-837-9300 

AZ Taaya 

Anthem Electros., 602-244-0900 

AZ Taaipa 

Hamilton/Avnet, 602-231-5100 

GA Aaakala 

Zeus West, Inc., 714-632-6880 ' 

CA Chatswsrtb 

Anthem Elctrns., Inc., 213-700-1000 

CA Costa Mass 

Avnet Elctrns., 714-754-6111 


CA Costa Mesa 

Hamilton Electro Sales, 714-641-4100 
CA Caivsr City 

Hamilton Electro Sales, 213-558-2121 

CA Saa Disgo 

Anthem Elctrns., Inc., 714-453-9005 

CA Saa DIago 

Hamilton/Avnet, 714-571-5/10 

CA Saala Clara 

Wyle Distribution Grp., 408-727-2500 

CA Saaayvals 

Bell Inds., 408-734-8570 

CA Saaayvala 

Hamilton/Avnet, 408-743-3300 

CA Tastia 

Anthem Elctrns., Inc., 714-730-8000 
CA Wsodiaad Hills 

Hamilton/Avnet, 213-883-0000 
CO Eaglswasd 

Hamilton/Avnet, 303-740-1000 
CO Tboratoa 

Wyle Distribution Grp., 303-457-9953 
CO Whsatridgs 

Bell Inds., 303-424-1985 
CT Daabary 

Hamilton/Avnet, 203-797-2800 
CT Walllagford 

Marshall Inds., 203-265-3822 
FL Altaaiaals Spriags 

Pioneer Electrns., 305-834-9090 
FL Ft. Laadardals 

Hamilton/Avnet, 305-971-2900 
FL St. Patarsbarg 

Hamilton/Avnet, 813-576-3930 
FL Wialar Park 

Milgray Electronics, 305-647-5747 
6A Nsrerass 

Hamilton/Avnet, 404-447-7500 
GA Narcrott 

Marshall Inds., 404-923-5750 
IL Baasaavllla 

Hamilton/Avnet, 312-860-7780 
IL Elk Grava Vilisga 

GBL/Goold Electrncs., 312-593-3222 
IL Elk Grava VIHaga 

Pioneer/Chicago, 312-437-9680 
IN Canaal 

Hamilton/Avnet, 317-844-9333 

IN ladlaaSpalis 

Pioneer/IN, 317-849-7300 

KS OvartaM Park 

Hamilton/Avnet, 913-888-8900 

MB Calsabla 

Hamilton/Avnet, 301-995-3500 

MB Gaitbarsbarg 

Marshall Inds., 301-840-9450 

MO Gaitbarsbarg 

Pioneer/Washington, 301-948-0710 

MA BarttqitaB 

Marshall inds., 617-272-8200 

MA Barllagtaa 

Milgray New England, 617-272-6800 

HA Wabara 

Hamilton/Avnet, 617-935-9700 

Ml Graad Bapids 

Hamilton/Avnet, 616-243-8805 

BW Livi&M 

Hamilton/Avnet, 313-522-4700 

Ml Uvaaia 

Pioneer/Ml, 313-525-1800 
MN Mlaaaapalls 

Indl. Comps., 612-831-2666 
MN Mlaaataaks 

Hamilton/Avnet, 612-932-0600 
MN Mtaaalsaka 

Pioneer/Twin Cities, 612-935-5444 
MO Earth City 

Hamilton/Avnet, 314-344-1200 
NJ Charry HiU 

Hamilton/Avnet, 609-424-0100 
NJ FairflM 

Hamilton/Avnet, 201-575-3390 


NJ Fairflald 

Marshall Inds., 201-882-0320 
NJ Mt. Laaral 

' Marshall Inds., 609-234-9100 
NM Alkagaargaa 

Alliance Elctrns., 505-292-3360 
NM Albagaarqaa 

Bell Inds., 505-292-2700 
NM Albagaarqaa 

Hamilton/Avnet, 505-765-1500 
NY Baffala 

Summit Inc., 716-884-3450 
NY East Syraeasa 

Hamilton/Avnet, 315-437-2642 
NY Eadwall 

Marshall Inds., 607-754-1570 
NY Fraapart 

Milgray Elec., 516-546-5600 
NY Haappaaga 

Harvey Military/Components Plus, 516-231- 
9200 

NY Haappaaga 

Marshall Inds., 516-273-2424 
NY Malvlila 

Hamilton/Avnet, 516-454-6000 
NY Port Ckastar 

Zeus Components, 914-937-7400 
NY Rachastar 

Kamllton/Avrist 716-475-9130 
NY Rockastar 

Marshall Inds., 716-235-7620 
NC Grsaasbora 

Pioneer/N.C., 919-878-0819 
NC Ralatgb 

Hamilton/Avnet, 919-829-8030 
BH Clavstaad 

Pioneer/Cleveland, 216-587-3600 

OH Daytaa 

Hamilton/Avnet, 513-433-0610 

OH to)daa 

Pioneer/Dayton, 513-236-9900 

OH WaiTMSvilla Haights 

Hamilton/Avnet, 216-831-3500 

OK Talu 

Quality Comps., 918-664-8812 

OR LakaOswage 

Hamilton/Avnet, 503-635-8836 
PA Hanbaai 

Pioneer Elctrns., 215-674-4000 
PA Pitlsbargk 

Pioneer/Pittsburgh, 412-782-2300 
TX Addisaa 

Quality Components, 214-387-4949 

TX Aastia 

Hamilton/Avnet, 512-837-8911 

TX Aastia 

Harrison Equip. Co., Inc., 512-458-3555 

TX Aastia 

Quality Comps., 512-835-0220 

TX Dallas 

Harrison Equip. Co., Inc., 214-239-2750 
n DalUs 

Zeus Comp., 214-783-7010 
TX Haastsa 

Hamilton/Avnet, 713-780-1771 
TX Hesstee 

Hamilton/Avnet, 713-975-3500 
TX Irvlag 

Hamilton/Avnet, 214-659-4151 

TX Staltard 

Harrison Equip. Co., Inc., 713-879-2771 

TX Sagariaad 

Quality Components, 713-491-2255 

UT SaH Lake City 

Hamilton/Avnet, 801-972-2800 
WA BaHavaa 

Hamilton/Avnet. 206-453-5844 

WA BaOavH 

Wyle Distribution Grp., 206-453-8300 

Wl Milwaakaa 

Marsh Elctrns., Inc., 414-475-6000 
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1C MASTER 


Siliconix (Cont) 


Niw BtrllR 

Hamilton/Avnet, 414-784-4510 

Biruby, British Cslunhli 

RAE Indl. Elctrns., Ltd., 604-291-8866 

Oowisvlsw. Oatirlo 

Future Elctrns., 416-663-5563 

MIsilsuigs. Oitirlo 

Hamilton/Avnet, 416-677-7432 

MoRtml. QRibsc 

Future Elctrns., 514-694-7710 

NspuR. ORlario 

Hamilton/Avnet, 613-226-1700 

Oltiwa. Oatarlo 

Future Elctrns., 613-820-8313 
St. Laaraat, Oeahtc 
Hamilton/Avnet, 514-331-6443 


Silicon Systems 


SUIcoR SystSRis Irc. 

14351 Myfori Read 
TestlR. Calllenila 92680 
714-731-7110 
TWX: 910-595-2809 
Spaclflc predset iRfeneatlaR: 

Larry Pepper 
LItaratura: 

Larry Pepper 
Pries asd driivsry; 

Larry Pepper 


Siltronics 


Slltronics Ltd. 

436 Highway 7 
Kanata, Ontario K2L 1T9 
613-836-5003 


Solarise Enterprises 


Solarise Enterprises Inc. 

10080 North Wolfe Road, Suite SW3-180 
Cupertino, California 95014 
408-446-9343 


Solid State Micro Technology 
for Music, Inc. 


Solid State Micro Technology for Music, Inc. 

2076B Walsh Avenue 

Santa Clara, California 95050 

408-727-0917 

TELEX: 171189 

SpKifle prsdact lalarautisa: 

Dan Parks 

Rpplleatlaa saglRsarlai: 

Ron Dow 
Lltaratara: 

Receptionist 
Pries and dallvary: 

Dan Parks 
Fallew-Hp as srdsr: 

Dan Parks 


SllBS OtfiCB & RBpfBSBBlatiVBS 


iRtI Fraaea, BaaiagHa 

Inti. Semiconductor Corp., TEL: (3321) 
6085275 

iRtI Hor| Kaag. KorIoor 

Tektron Electronic, TEL: 3-856199 


Italy. Razzaae (Ml) 

SIGEP S.R.L.. TEL: (02) 8258053 

Japaa. Tokyo 

Nippon Imex Corp., TEL: Tokyo 321-4415 

SwadoR. Taby 

I.C. Inventor. TEL; 08-756 50 24 


Solid State Scientific 


Solid State Scientific, Inc. 

3900 Welsh Road 

Willow Grove, Pennsylvania 19090 

215-659-8400 

TELEX: 476-1101 

TWX: 510-661-7267 


SalBS OfficB & RBprBSBHtatiVBS 


latl Hor| Koag. Kowlooa 

Triple S, TEL: 3-884013 


Distributors 


Argaatlaa. Boaiea Aires 

Yel S.R.L, TEL: 46 2211 

Aastralia. Blsekbara 

VSI Elctrns., TEL; 02 439 4655 

Aastralia. Craws Nest. N.S.W. 

VSI Elctrns., TEL: 02 439 4655 

CbllR. Saatlago 

Victronics Ltda., TEL: 36440 

Daaanrk, Copaahagas 

Advanced Elctrn. ApS, TEL: 01 1944 33 

Eaglaad. LaedeR-HsBRnrsaUlb 

Rastra Elctrns. Ltd.. TEL: OT 7463143/2906 

Eaglaad. Nr. Basiagsteka. Masts 

Coole Mktng. Services, Ltd., TEL; (0734) 
700453 

Flalaad. Halslakl 

Oy E. Friis-Mikkelsen AB. TEL: 90 31? 37? 

Fraaea. Bae 
ERN, TEL: 956-00-11 
Fraaea, Raagls Ptlaclpal 
Unirep, TEL: (1)686.39.42 

Graaea. Athaas 

Macedonian Elctrns. Inc., TEL: 308 800-801 

Hng Kaag 

Time Mos Elctrns., TEL: 0-229391 

ladla. Baaibay 

Macro International, TEL; 329922 348688 

Israai. Tal Aviv 

Telsys Ltd., TEL: 482126-7-8 

Italy, Mllaa 

Erie Elettronica SpA, TEL: 2 6884833 

Japaa. Takya 

Jepico Corp., TEL: (03) 348-0611 

Korea. SmiI 

Yeonil & Co., Ltd., TEL: 967-0475 

Norway. Oslo 

Hefro Teknisk A/S, TEL; 02 38 02 86 

Siagapora 

Carter Semiconductor, TEL: 235-6653 

Saatb Africa. Hazalweod 

Elctrnc. Bldg. Elements, TEL: 78 9221/6 

Spaia. BarealeRa 

Venco Electronica, S.A. 

Swadaa. Valliagby 

Svensk Teleindustri, TEL: 08 89 04 35 

Swltzarlsad. Wattlagaa 

Eibatex AG, TEL: 056 26 56 41 

Swltzartaad. Zorich 

Kurt Hirt AG. TEL; 01/302 21 21 

Talwaa. Taipei 

Denom Enterprise Corp., TEL; 8823447-9 

West Ganaaay. Offasbacb/Malo 

Neutron GmbH, TEL: 611 813930 


Solitron Devices 


Solitron Devices, Inc. 
Semiconductor Division 
8808 Balboa Avenue 
San Diego. California 92123 
714-278-8780 


SaiBs OfficB & RaprBSBfltatives 


Fraaea. Paris 

ERN, Composants ET Materell Electroniques, 
TEL: 956.00.11 

Haag Kaag. Kowlooa 

Inti. Sales Corp., TEL; 3-807562, 3-808642 

Israai. Raaiat Hasharea 

R.D.T. Elctrns. Engrg., TEL: 212-995-5200 

Italy. Mllaso 

Syscom Elettronica, TEL: 6.189.251/2/3 

Kam. Saoal 

Taeil Trading Co.. TEL: 22-6741, 22-6411 

Switzarlaad. Badaa-Dattwll 
W. Stolz AG, TEL: 056/84 01 51 
Ualtad Klagdoai. Sarray. Eaglaad 
Consort Elctrns., Ltd., TEL: 252-871717 
West Garwaay. Maslcb 
Bitronic GmbH, TEL; 089/4702098 
West Garwasy, Ststtgard 
Bitronic GmbH, TEL: 07144 3301 



Distributors 

latl 

Aastralia. VIctsria 


Instant Comp. Service, TEL; 95 9566 

tall 

BrazH, Saa Paale 

Aplicacoes Artimar, Ltda., TEL: 35-2452, 35- 
0747 

latl 

Flalaad. HalsiakI 

Oy Fintronic A-b, TEL: 601155 

latl 

Fraaea. Paris 

ERN. Composants ET Materell Electroniques, 
TEL: 956.00.11 

latl 

ladla, BoaMuy 

Nayar Elctrns. Ltd., TEL: 24 38 02 

latl 

IsraM, RaaMt Hasharea 

R.D.T. Elctrns. Engrg., TEL: 212-995-5200 

latl 

Israai. Tal-Aviv 

R.D.T. Elctrns. Engrg. 

latl 

Italy, Hliaao 

Syscom Elettronica, TEL: 6.189.251/2/3 

latl 

Karaa, SmsI 

Taeil Trading Co.. TEL: 22-6741, 22-6411 

latl 

Norway, Hvalstad 

Nordisk Elektronik (Norge) AS 

latl 

Norway, Osla 

Nordisk Elektronik (Norge) AS, TEL: 02/ 

553893 

latl 

Ualtad Klagdaai. Sarray. Eaglaad 

Consort Elctrns. Ltd., TEL: 252-871717 

latl 

West Garaisay, Maaich 

Bitronic GmbH, TEL: 089/4702098 

latl 

Wut Garauay. Stattgard 

Bitronic GmbH. TEL: 07144 3201 


Sprague Electric 


Spragaa Electric CaaqiaRy 

SaaiieaBdRCtar divisiaa laiagratad Cireait Oporatlooi 
115 Nartbaast Coloft 
Worcastar, Massaebasatts 01606 
617-B53-5000 
TWX: 710-340-6304 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Sprague Electric (Cent) 

S^wHIc pratfNt litormllM: 

Interface (peripheral power)— Except Military P. 

Emerald 

Interface (peripheral power)— Military W. Sullivan 

Linear-Radio, Audio, SMPS R. Mailloux 

Optical & Telecommunications S. Dumery 


Sprague Electric 

Sprain Eieelrle Caapuy 

SwICMdictar DhrltlM DIserata Csaqmiaats OparaHaa 

70 Paahraka Raad. P.O. Sax 917A 

Caaeard. Maw HaaiptliIra 03301 

S03-2Z4-1061 

TWX: 710-36M495 

Spacillc pradaet iaforauUaa: 

Hall-Effect I.C.s T. Yasewicz 

AppHcaHaa aa|laaai1a|: 

P. Boehm 

LHaratara: 

647 Marshall Street, North Adams, Massachusetts 01247 
(413) 664-4411, Ext. 2107 

Prlca nd daOvary; 

T. Yasewicz 
Placa aa ardar: 

T. Yasewicz 
FaHaw-ap h ardar; 

T. Yasewicz 


Silos Otfico i B^romititifos 

AL HntavIHa 

EPI Inc., 205-883-0520 

AZ Mm 

Sprague Elec, Co., 602-244-0154, 602-831- 
67^ ' 

CA Baalta 

R. David Miner Inc., 619-267-3900 

CA BarNBfaaM 

William J. Purdy Co., 415-347-7701 

CA~ Mftg 

Sprague Etec. Co., 714-549-9913 

CA IsfIswMA 

S^ague Elec. Co., 213-649-2600 

CO Daanr 

William J. Purdy Co., 303-777-1411 

CT Fanalaftaa 

Ray Perron & Co., 203-673-4825 
CT Near Millard 

Ray Perron & Co., 203-354-2569 

CT Triabali 

Sprague Elec. Co., 203-261-2551 

SC WasMailaa 

Sprague Elec. Co. (Gov’t sales only), 202-337- 
7820 

FL AltaMrta Sprlaia 

Sprague Elec. Co., 305-831-3636 
FL FI. Laadardala 

Sprague Elec. Co., 305-979-1440 

OA Atlaata 

Elctrn. Mktg. Assocs., 404-448-1215 

H ajHi BM>s 

Sprague Elec. Co., 312-296-6620 

IH ladlaaapaas 

Sprague Elec. Co., 317-253-4247 

MD ABB^ani JaacHaa 

Sprague Elec. Co., 301-792-4890 

MA Friailaifciai 

Sprague Elec. Co., 617-875-3200 

MA llaadhaB 

Ray Perron & Co., 617-449-6162 

Ml Jaduaa 

Sprague Elec. Co., 517-787-3934 

MN M laaaip a Si 

HMR, Inc., 612-831-7400 
M SI. Laali 

EPI Inc., 314-962-1411 


NH Dovar 

Ray Perron & Co., 603-742-2321 
HJ Cherry mil 

Trinkle Sales Inc., 609-795-4200 

NJ Wiyaa 

Sprague Elec. Co., 201-696-8200 

NM Alhnaasrsaa 

William J. Purdy Co., 505-266-7959 

NY Caatril lilip 

Sprague Elec. Co., 516-234-8700 
NY LarchaiBat 

Sprague Elec. Co., 914-834-4439 
NY Lirehnsat 

William Rutt, Inc., 914-834-8555 
NY Syraeau 

Paston-Hunter Co., 315-437-2843 
NY Syraeaxa 

Sprague Elec. Co., 315-437-7311 
NC RaMih 

Elctrn. Mktg. Assoc., 919-847-3800 

OH Baachwaad 

Elctrn. Salesmasters, Inc., 800-362-2616 
OH SprlaiflaM 

Sprague Elec. Co., 513-322-3881 

SC Graaavllla 

Elctrn. Mktg. Assocs., 803-233-4637 

n abshb 

Sprague Elec. Co., 512-458-2514 

rx oaHas 

Sprague Elec. Co., 214-235-1256 
UT SiN Lika City 

William J. Purdy Co., 801-486-8557 
VA Laxlegtaa 

Sprague Elec. Co., 703-463-9161 
WA Saatito 

Sprague Elec. Co., 206-632-7761 

WA Haacaavar 

Sprague Elec. Co., 206-892-0361 

Wl Mllwaakaa 

D. Dolin Sales, 414-482-1111 

Ottaan, Oatarla 

Sprague Elec, of Can., 613-238-2542 

Caa Ottawa, Oatarla 

Sprague Elec, of Canada, 613-238-2542 
Caa Taraata. Oalnla 

Sprague Elec, of Can., 416-766-6123 
latl Bai|lBW. Rmm 

Sprague-Benelux, TEL; 055-21-53-22 
iaO Eaplaad, Salfarda. Sarray 

Sprague Elec. (U.K.) Ltd., TEL: 02934-5666 
latl Fraaca. Cachaa 

Sprague France S.A.R.L., TEL: (1) 547-6600 
IbH Garanay, Fraakfart 

Sprague Elek. GmbH, TEL: 0611-60551 
IbH Hni Kaag 

Sprague World trade Corp., TEL 3-7440010 
laU Italy. Mllaaa 

Sprague Elec. Co., TEL: 02-498-7^1 
latl Japaa. Takyi 

Sprague Japan K.K., TEL: (03) 348-5221 
laU Karaa, Caaal 

Tecnomil Ltd., TEL: (2) 783-9784 
IbH Siagapan. Slagapara 

Sprague World Trade Corp., TEL: 475-1826 
IbH Swadaa. Stacksaad 

Sprague Scandinavia A.B., TEL: (04) 08 8502 
20 

laU Switzarlaad. Gaaaw 

Sprague World Trade Corp., TEL; 98 4021 

Ml Talwaa, Talpai 

Sprague Taiwan/Tecnomil, TEL: (2) 783-9784 


Stag Microsystems 

stag Microsystems Inc. 

528-5 Weddell Drive 
Sunnyvale, CA 94089 
406-745-1991 
TWX; 910-339-9607 


Standard Microsystems 

standard Microsystems Corporation 
35 Marcus Boulevard 
Hauppauge, New York 11787 
516-273-3100 
TWX; 510-227-6896 
Spacifle pradaet iafarmatlaa: 

Camille Fraschilla 
Appllcatlaa eagiaaarlBg: 

Vince Rende 
Lilariiura: 

Camille Fraschilla 
Pries lad dativary: 

Cathy Perigine 
Fsllsw-ap as ardar: 

Cathy Perigine 
Ail sthar iafsrautiaa: 

Cathy Perigine 


Sales Office & Bspresentativas 

latl Aastraila, Matbaaraa 

A.J.F. Sys. & Comp., Pty., Ltd., TEL; (03) 
679702 

latl Flalaad, Halalaki 

Havulinna Oy, TEL: (90) 755-4144 
latl Fraaca, Savraa 

Tekelec Airtronic, TEL: 33-1-534-7535 
latl Haiiaad. Aastardam 

Nijkerk Elktronika B.V., TEL; 020-462221 
latl luasi, Tal Aviv 

Vectronics, Ltd., TEL: 23 4424 
IbH Italy. Miiaas 

Dott. Ing. Guiseppe De Mico, TEL; 02-65-31- 
31 

latl Japu. Takys 

Teijin Advanced Prods. Corp., TEL: 506-4670- 
6 

latl Natbartaada. Brada 

Famatra Benelux, TEL; (76) 133457 
latl Norway. Gala 

National Elektro, TEL: (2) 221M0 
latl Paarto Rico, Saa Jaaa 

Millbern Assoc, 
latl Sweden. Saha 

NAXAB, TEL; 08/98751-40 
hrtl SwHzartaad. Zarteb 

Kontron Elctrn., TEL: 01-62-82-82 
Ml Taiwu. Talpai 

Multitech Inti. Corp., TEL: (02) 769-1225 


Dislriheters 

latl Aaatralla, Malboaraa 

A.J.F. Sys. & Comp., Pty., Ltd., TEL: (03) 
679702 

latl Fraaca. Savraa 

Tekelec Airtronics, TEL;. 33-1-534-7535 

latl Groat Brltiaa. Eaglaad 

Thame Components, TEL: 084-421-4561 
latl Italy. Mllaao 

Dott. Ing. Guiseppe Oe Mico, TEL; 02 95 20 
551 

IbH Japan, Tnkyo 

Teijin Advanced Prods. Corp., TEL: (506) 
4670-6 

Inti Natbnriioda, Brada 

Famatra Benelux. TEL: (76) 222 660 
InU Norway, Gala 

National Elektro. TEL: (2) 221900 
Ml Swadaa. Salaa 

NAXAB. TEL; 08/98-51-40 
latl SwttzarlHd. Zaricb 

Kontron Elctrn., TEL; 01-62-82-82 
latl Talwaa. Talpai 

Multitech Inti. Corp., TEL: (02) 769-1225 
latl Waal Garanay. Maacbaa 

Tekelec Airtronic GmbH, TEL: (89) 594621 


‘'IC MASTER 1984 


5017 


















MA^UPAiTURERi i BIS1 UIHLCIUUV 


Standard Microsystems (Cont) 


iivin ■ 


Call Diplomat 
For 

STANDARD MICROSYSTEMS 
CORPORATION 


San Francisco, CA(408) 734-1900 
Los Angeles, CA (21 3) 700-8700 
Orange County, CA (714) 549-8401 
San Diego, CA (61 9) 292-5693 
Salt Lake City, UT (801 ) 486-41 34 
Denver, CO (303) 740-8300 
Chicago, IL (31 2) 595-1000 
Boston. MA (61 7) 935-661 1 
Danbury, CT(203) 797-9674 
Melville, NY (516) 454-6400 
Syracuse, NY (31 5) 652-5000 
Totowa, NJ (201) 785-1 830 
Columbia, MD (301 ) 995-1 226 
Atlanta, GA (404) 449-41 33 
Clearwater, FL (81 3) 443-451 4 


STD Microsystems 


STD Microsystems 
399 Sherman Avenue 
Palo Alto, California 94306 
415-327-6800 


Structured Design 


Strwiared D«i|i lie. 

1700 Wyatt Driw- Salta 7 
SaiU Clara. Calllarala 05054 
40 ^ 988-0725 
TELEX: 172931 
Spaeillc praiaat ManMUaa: 

Manufacturing Office 

AyyllcaliM aa|laaarlB|: 

Manufacturing Office 

Lllaratara: 

Marketing Office 

Price aari Mlvary: 

Marketing Office (408-988-0725) or Local 
Office 

Placa aa arOar: 

Marketing Office (408-988-0725) or Local 
Office 

Fallaw-ap aa ariar; 

Customer Service 

All elbar lalenaatlea: 

Marketing Office 


Representative 


Representative 


Sales Office & Representatives 


Haalsvilla 

Rep, Inc., 205-881-9270 

Seotts4ala 

Summit Sales, 602-998-4850 

Faaataia Vailay 
Bager, 213-433-1687 
Mauatala View 
Intectra, 415-967-8818 

Saa DIago 

Littlefield & Smith, 619-455-0055 

Santa Clara 

industrial Modules, 408-988-1911 

Saaayvala 

Micro Aids internationai, 408-733-0695 

Wksatrtiga 

Waugaman, 303-423-1020 

Nortb Havaa 

Comp Rep Assoc., 203-239-9762 

Tnckar 

Rep, Inc,, 404-938-4358 

Rolllag Maadows 

Sumer, Inc., 312-991-8500 

ladlaaapalis 

Devoe Co., 317-842-3245 

Cadar Rapids 

S & 0 Sales, 319-393-1845 

Olalba 

Rush & West Assoc., 913-764-2600 

M. Raadlag 

Martindale Assocs., 617-942-0514 

Wutwaad 

Comp Rep Assoc., 617-329-3454 

Brassa Polat Park 

Greiner Assoc., 313-499-0188 

Ediaa 

Mel Foster Tech. Sales, 612-941-9790 

Raltwla 

Rush & West Assoc., 314-394-7271 

Sassax 

! nni^' 

E. Bttlmttf 

Tri-Tech Electronics, 716-385-6500 


Rep, Inc., 916-851-3007 
Claciaaati 

Makin Assoc., 513-871-2424 

Calnabat 

Makin Assoc., 614-459-2423 

TaUa 

West & Assoc., 918-627-3609 

Glaaaida 

CMS Marketing, 215-885-5106 

Jaffartaa City 

Rep, Inc., 615-475-4105 

Seath Jardan 

Waugaman Assoc., 801-254-0570 

Rastas 

Monolithic Sales, 703-620-9558 

Bramplaa, Oalsrlo 

Cantec Reps. Inc., 416-791-5922 

Kltehaaar, Qataris 

Cantec Reps. Inc., 519-744-6341 

Ottawa. Oatarin 

Cantec Reps. Inc., 613-725-3704 

AastraHa. Rarwood. Victoria 

R & D Elctrns. Pty, Ltd., TEL: 61-3-288-8232 

Osaaurk. Kokkadat 
C-88, TEL; 2-570888 

Eaglaad, Sarray 

Analog Devices, TEL; 01-941-0466 

Franca. Baalsgaa 

Data Dis, TEL: 605-60-00 
Fraaca. Las Utls Cadsx 
Generim, TEL: (6) 907-78-78 
Rsnaany. Gartlagsa-Stattgart 

Positron Baueiemente Vertriebs GmbH, TEL: 
07-156-23051 


Israel. Tal Aviv 

Telsys Ltd., TEL: 972482126 

Italy. Mllaae 

Elind, TEL: 02-9-041-319 

Japaa. Takys 

Asahi Glass Co., TEL: 03-2185810 

Japan, Tokyo 

Tokiwa & Co., TEL: 03-766-6701 

Natharlaads. Hassswl|k 

Manudax, TEL; 04139-2901 

Norway. Oslo 

Henaco A/S, TEL: 2-157550 

Singapora, Siagapera 

Dynamar, TEL: 7476188 
Sooth Africa, Plaagowrla 
Promilect, TEL: 789-1400 
Swadaa. Salas 
Naxab, TEL: 8-985140 
Swltzarlaad. Zarich 
Industrade, TEL: 01-363-22-30 


Stynetic Systems 


Stynetic Systems Incorporated 
Flowerfield— Building 1 
Saint James, New York 11780 
516-862-7670 


Sunrise Electronics 


Saarlss Elactranlcs. lac. , 
524 Saath Vsnaaat Awbih 
eiaadars. Caiiforaia 91740 
213-914-1926 
TWX; 910-584-3847 


Sales Office & Representatives 


AZ PbHBix 

rwyssey 1, 602-246-8846 

CA laglawoad 

Basic Systems Corp., 213-673-4300 

CA Saa Olage 

Basic Systems Corp., 714-268-8000 

CA Saata Clara 

Basic Systems Corp., 408-727-1800 

CO Castle Rack 

Odyssey 1, 303-688-3555 

CT Haaidaa 

Burton Forrester Assocs., 203-248-4380 

FL Pslai Harbor 

Teqspec, 813-785-2276 

GA ' Atlanta 

Teqspec, 404-899-6780 

IL Dowaars Grove 

Berndt Associates Inc., 312-283-0713 

IN ladianapoHs 

Carter, McCormic & Peirce, Inc., 317-844- 
4175 

MA Bratatroo 

Burton Forrester Assocs., 617-848-7234 
Ml Fanalagloa Hills 

Carter, McCormic & Peirce, Inc., 313-477- 
7700 

MN Edaa PtaMa 

Electronic Instrument Consultants, 612-937- 
9701 

MO iBdspsadaaes 

Engineering Services Co.. 816-254-3600 

MO St. Loals 

Engineering Services Co., 314-997-1515 
NJ HaddoaRstd 

Sunday-O’Brien, 609-429-4013 
NJ flidgaiiald 

Rical Assoc., 201-945-5250 
NM Aibaquarqua 

Odyssey 1, 505-265-6645 
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MANUFACTURERS & DISTRIBUTORS DIRECTORY 


Sunrise Electronics (Cont) 


NY PmHiM 

R. Barthel Entprs., Inc., 716-377-3018 

NC WIislM-SilM 

Teqspec, 919-723-8102 

OH ClfyaliR^ 

Carter, McCormic & Peirce, Inc., 216-779- 
5100 

OH Ei|I«whiI 

Carter, McCormic & Peirce, Inc., 513-836- 
0951 

PA PittsbiirBk 

Carter, McCormic & Peirce, Inc., 412-372- 
4415 

TN MwrUtowi 

Teqspec. 615-587-0980 

TX Hoattaa 

Dalton Systems, Inc., 713-556-1216 

TX Lawisvills 

Dalton Systems, Inc., 214-221-5611 

WA IMmai 

Seattle Telecom & Data, 206-883-6336 
Wi Waikatln 

Prairie Assoc.. 414-544-1141 


Sunshine Semiconductor 


Sunshine Semiconductor Inc. 

2727 Newport Boulevard West, Suite 209 
Newport Beach, California 92663 
714-675-6171 


Supertex 


Supertax, Inc. 

1225 Bordeaux Drive 
Sunnyvale, California 94086 
408-744-0100 
TWX: 910-339-9388 


DistribHtors 


laU Amtralla. New ZaaUiul 

Soanar Electronics, TEL: 8401222, TLX 790- 
34303 SOANAR 
latl Cklaa. Tiiwaa 

Oommotech Trading Corp., TEL; 7670101, 

TLX 785-27271 COMMOTEK 
latl Damaark 

C-88 AS. TEL; 02-24-4888. TU 411198 
CEIGTY DK 

latl Eaglaad 

Dialogue Distribution Ltd., TEL: 0276-682001, 
TLX 851 858944 DIALOG G 

laU Fraaca 

A2M. TEL: 3-945-9113, TLX 842-698376 

AMM 
lalt Fraaca 

ASAP, TEL: 30438233, TLX 698887 
latt Itraaf 

E.I.M. International Electronic Ltd., TEL: 
37740400, TLX 922 342362 

lall Japa 

Asahi Glass, TEL: 03 218 5814, TLX 781 
24616 

laU Japa 

Microtek, Inc., TEL: 03 363 2317, TLX 781 
2225276 SMITDK J 

lau Kara 

General Components Co., Ltd,, TEL; 567-4720, 
TLX K 23119 

iaH Kara 

Spirox Holding Company, TEL: U.S. 408-739- 
3334 



Call Diplomat 
For 

^^Su^tertBxInc. 


■ San Francisco, CA (408) 734-1 900 
Los Angeles, CA (21 3) 700-8700 
Orange County, CA (714) 549-8401 
San Diego, CA (61 9) 292-5693 

■ Salt Lake City. UT (801 ) 486-41 34 

■ Denver, CO (303) 740-8300 

■ Chicago. IL (31 2) 595-1 000 

■ Boston, MA (61 7) 935-661 1 

■ Danbury, CT (203) 797-9674 

■ Melville. NY (51 6) 454-6400 
Syracuse, NY (31 5) 652-5000 

■ Totowa, NJ (201 ) 785-1 830 

■ Columbia, MD (301 ) 995-1 226 

■ Atlanta, GA (404) 449-41 33 

■ Clearwater, FL (81 3) 443-451 4 

□iPLQMflTi^gS^S. 


■ill Spaia 

Amitron, S.A., TEL; 248-5863, TLX 831 45550 
AMIT E 

latl Swada 

Svensk Teleindustri, TEL; 08 380 0320, TLX 
854 13033 

lall Swiizartai 

Egli Fischer. TEL: 012020234 

toll Switzer^ 

Laser & Electronic Equipment Corp., TEL; 01- 
553330, TLX 845 52124 LASER 

toll W. Garanay 

Infratech, TEL; 040 81 75 78. TLX 841- 
213513 INFH D 

toll W. Garanay 

Scantec, TEL: 89 13 40 93, TLX 841 5 
213219 SCAN D 


Synertek 


Syaartok la. 

P.O. Bw 552 (95052). 3001 Stadar Way. M/S 34 
Sato Clara. CaUlaraia 95054 
408-0«a-5600 
TWX: 910-338-0135 

pacific prsdat totorantla: 

Memory Products Marketing 408-988-5611 

Microprocessor Products Marketing 408-988-5614 

AppUatla aitosariag: 

408-988-5690 

Lltaratara; 

408-748-7047 


Pria aad datiyary; 

Customer Service (to 99 pcs) 408-988-5682 

Customer Service (over 99 pcs) 408-988-5691 

Customer Service (to 999 pcs) 408-988-5715 

Memory Products (over 933 pcs) 408-388-5611 

Microprocesor Products (over 999 pcs) 408-988-5614 


Sales OfficB & Bepresmtattwas 

AL Haatovilla 

Elctrn. Mktg. Assocs., 205-837-7363 

AZ Pkaalx 

MR Engrg. Sales Co., 602-956-4670 

CA Euadido 

Reider Assocs., 714-741-0496 

CA Garda Grove 

Elsco Elctrns. Inc., 714-891-4621 

CA Lap Baaek 

Southwest Regional Sales Office, 213-428- 
8776 

CA Maatola View 

Brooks Tech. Group. 415-960-3880 

CA Saaayvals 

Northwest Regional Sales Office, 408-735- 
0221 

FI Ciarwater 

Dyne-A-Mark Corp., 813-441-4702,3 
FL FI. Laadardala 

Dyne-A-Mark Corp., 305-771-6501,2,3 

FL Malttaad 

Dyne-A-Mark Corp., 305-831-2097 

FL Pal* Bay 

Dyne-A-Mark Corp., 305-727-0192 

FL Taawa 

Southeast Regional Sales Office, 813-870- 
2222 

GA Atlaato 

Elctrn. Mktg. Assocs., 404-448-1215 
IL Rolltop Madows 

KMA Sales Co., 312-398-5300 
IN GraaftaM 

Corrao/Marsh, 317-894-0377 
lA Cadar Rapids 

Gassner & Clark Co., 319-393-5763 
MO Baltlaiua 

Conroy Sales, 301-296-2444 
MA Wallkaai 

Dynasel Assocs. Inc., 617-890-6777 

MA Waltostoy 

Northeast Regional Sales Office, 617-431- 
7630 

Ml Balroit 

Rathsburg Assocs., 313-882-1717 

MN MlRRapsHs 

Comprehensive Tech. Sales, 612-888-7011 

NJ HsddsRflsId 

Sunday O’Brien, 609-429-4013. 215-923-5195 

NY Bsftoto 

Quality Comps., 716-837-5430 
NY Grul Hack 

Trionic Assocs. Inc., 516-466-2300 
NY Maallat 

Quality Comps., 315-682-8885 
NY Malvllla 

Mid- Atlantic Regional Sales Office. 516-752- 
0900 

NC Ralalpk 

Elctrn. Mktg. Assocs., 919-847-8800 

OH Madtoa 

J. N. Bailey & Assoc., 216-723-6808 

OH Haw Lakaa 

J. N. Bailey 8i Assoc., 513-226-0512 

OK Tatoa 

Ion Aspocs. Inc., 918-664-0186,7,8 
SC Graavllla 

Elctrn. Mktg. Assocs., 803-233-4637,8 

TX Aalto 

Ion Assocs. Inc., 512-458-2108 

TX Oaltoa 

South Central Regional Sales Office, 214-387- 
53(X) 
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ADVERTISERS 




Advanced Micro Devices 

Digital 701-703 
Microprocessor 1401-1446 
Microprocessor Development 
Systems 1901 

Microcomputer Boards 2001-2005 
Interface 2801-2808 
Linear 3301-3338 
Memory 3901-3930 
Custom/Semicustom 4600-4613 
American Automation 
Microprocessor Development 
S3rstems 1902 
American Microsystems, iix. 

Digital 705 

Microprocessor 1448-1453 
Interface 2810-2814 
Unear 3339-3349 
Memory 3932-3936 
Custom/Semicustom 4614-4625 
Analog Devices 
Digital 706, 707 
Interface 2816-2847 
Linear 3350-3363 
Arrow Electronics, inc. 4952 
Barvon Research, irK. 4626, 4627 
Burr-Brown Corp. 

Interface 2848-2853 
Citei 

Custom/Semicustom 4628, 4629 

Cromemco, inc. 

Microcomputer Boards 2006-2037 

Custom MOS Arr^, inc. 

Custom/Semicustom 4630-4633 

Datel 

Microcomputer Boards 2039 
Interface 2855-2865 

Dipiomat Eiectronics Corp. 

Manufacturers and Distributors Directory 

Emuiogic 

Microprocessor Development 
Systems 1 904, 1 905 
Exar integrated Systems, inc. 

Linear 3365-3391 
Fairchiid 
Digital 708-776 
Microprocessor 1454-1471 
Microprocessor Development 
Systems 1906-1912 
Custom/Semicustom 4634-4635 
Fujitsu America, iiK. 

Memory' 3938-3941 
Fujitsu Microeiectronics, Inc. 
Custom/Semicustom 4637-4642 
Harris Semiconductor 
Microprocessor 1472-1499 
Interface 2866-2980 
Linear 3392-3471 
Memory 3943-3969 
Custom/Semicustom 4644-4744 


Hitachi America, Ltd. 

Memory 3970-3975 

Hoit, Inc. 

Custom/Semicustom 4745 

Hyt>rid Systems Corp. 

Interface 2981-2986 

Immos Corp. 

Military 501 

Microprocessor Development 
Systems 1913 
Memory 3977-3981 

Integrated Device Technology, Inc. 

Memory 3982-40 1 9 

Intel Corp. 

Memory 4021-4025 

Interdesign, Iik. 

Custom/Semicustom 4746 

International Microcircuits, Inc. 

Custom/^micustom 4747 

International Microelectronic Products 

Custom/SemicUstom 4749 
Intersil Corporation 
Application Notes 350, 351 
Digital 778-802 
Microprocessor 1500 
Interface 2988-3041 
Unear 3472-352a 
Custom/Semicustom 4751-4759 
LSI Computer Systems, Inc 
Digital 803 

Custom/Semicustom 4761 

LSI Logic Corp. 

Custom/Semicustom 4762, 4763 

Micrel 

CustomySemicustom 4765 

Micro Networks 

Interface 3042-3045 

Micro Power Systems 

Military 503 
Interface 3046, 3047 
Unear 3529 

Custom/Semicustom 4766, 4767 
Mitel Semiconductor 

Interface 3048-3059 
Monolithic Memories, bic 

Digital 804-819 
Memory 4026-4045 
Custom/Semicustom 4768-4795 
Motorola Semiconductor 

Digital 820-824 
Microprocessor 1501-1512 
Microprocessor Development 
Systems 1914-1925 
Microcomputer Boards 2040-2046 
Interface 3060-3070 
Linear 3530-3536 
Memory 4046-4056 
Custom/Semicustom 4796, 4797 


National Semiconductor 

Military 504-507 
Microprocessor 1513-1529 
Microprocessor Development 
Systems 1926-1929 
Microcomputer Boards 2047-2051 
Linear 3537-3541 
Memory 4057-4071 
NEC Electronio 
Microprocessor 1531-1586 
Unear 3543-3555 
Memory 4073-4117 
Custom/SemiCuStom 4799-4813 
OKI Semiconductor 
Memory 4118,4119 
Oliver Advanced Engineering, kK. 
PROM Programmers 4401 
Pmiasonic 
Digital 826-835 
Microprocessor 1 587- 1 589 
Unear 3556-3559 
Memory 4120-4129* 

Pli»sey SemkorKkictors 
Interface 3071-3075 
Linear 3561-3564 
Custom/Semicustom 48 1 5-482 1 
Precision Monolithics, Inc. 

Linear 3565-3574 
Raytheon Co. 

Military 508, 509 
Unear 3576-3592 
Memory 4130-4132 
Custom/Semicustom 4822, 4823 
RCA 

Military 510-512 
Digital 836-843 
Microprocessor 1590-1595 
Unear 3593-3604 
Custom/Semicustom 4824, 4825 
Schweber Electronics 404, 2300, 
4404 

SEEQ Technology, Inc 

Military 513-519 
Microprocessor 1597-1606 
Memory 4133-4139 

Semi Processes, Inc. 

Digital 844-856 
Custom/Semicustom 4826 

Si-Fab Corp. 

Custom/Semicustom 4827 
Si^ietks Corp. 

Military 521-534 
Digital 857-913 
Microprocessor 1607-1695 
Microprocessor Development 
Systems 1930 

Microcomputer Bc«rds 2052, 2053 
Unear 3605-3684 


Memory 4141-4207 
Custom/Semicustom 4829-4871 

Silicon Systems, hx. 

Unear 3685 
Memory 4208 
Custom/Semicustom 4872 

Slliconix, Inc 

Interface 3077-3086 

Sprague Electric Co. 

Interface 3087-3089 
^ruetured D«dgn, Inc 
PRQM Programmers 4402 
Sunrise Electronics, inc ; 

PROM Programmers 4403 
Synertek, irx. 

Military 535 

Microprocessors 1696, 1697 
Memory 4210-4211 
Custom/Semicustom 4873-4875 

Teiedjyne Senriconductor 

Interface 3091-3101 

IMmoc bic 

Custom/Semicustom 4877 
Texas Instruments 

Application Notes 352-403 
Military 536-546 
Digital 915-1158 
Microprocessor 1698-1719 
Microprocessor Development 
Systems 1931 

Microcomputer Boards 2055-2057 
Interface 3103-3108 
Unear 3687-3701 
Memory 4212-4248 
Custom/Semicustom 4878-4929 
TRW LSI Products 
Digital 1159-1170 
Unear 3702-3707 
Lftnltrode Corporation 
Unear 3709-371 1 
Urriversal Semiconductors, inc 
Custom/Semicustom 4930 
VLSI Technology, inc 
Memory 4249-4258 
Custom/Semicustom 493 1 -4936 
Western Digital Corp. 

Digital 117^1175 
Microprocessor 1720-1735 
Microcomputer Boau’ds 2058-2061 
Interface 3109-3112 
Memory 4260-4263 
WIntek Corporation 
Microcomputer Boards 2062 
Xicor, bK. 

Military 547 
Memory 4265-4269 
Zilog, kK. 

Microprocessor 1737-1 760 
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6rMi Pralfta 

Ion Assocs. Inc., 214-647-8225 

HmtM 

Ion Assocs. Inc., 713-681-6266 

Mtoviw 

SDR2, 206-747-9424 

mihnikM 

KMA Sales Co., 414-259-1771 

Riiiata, Oitarta 

Byte Wide Mktg., 416-765-1868 
Antrilla, Crnn Itatt. II.S.W. 

VSI Elec. (Austr.) Pty. Ltd., TEL: (61) (02) 
439-4655 

AwIriUa. fieoAu 

Energy Control, TEL: (07) 288-2757 
Aislralli. latltai Hill. VIctarla 
Royel Micro Sys. Pty. Ltd., TEL: (61) (03) 
543-5122 

AunaHa. Itonita. H.S.W. 

Ampec Engrg. Co., TEL: (61) (02) 818-1166 

Anlrla, Vtana 

ing. Ernst Steiner, TEL: (43) (222) 82-74-74 

Antrla. Wtai 

Bacher Elek. Gerate GmbH, TEL: (43) (222) 
835646 

Bal|lHa. KtarbariH 

Microtron. TEL: (32) (01) 6600586 

Oaamrk. KeUMtal 

C-88, TEL: (45) (02) 5708-88 

EaitaMl, ■radmH, BarksAfra 

Synertek Northern European Sales Off., TEL: 

Bracknell ((»)-44 24555 

EaflasA, lltari. Eaaax 

Pronto Elec. Sys. Ltd., TEL: (44) (01) 

5993041/2 

Eaftaatf, Slaaiii, •srkaMra 

Macro Mktg., TEL: Burnham (44) (6) 936- 
4422 

Eaftaad. Tbaata. Haas 

Thame Comps. Ltd., TEL: (44) (84) 421-4561 
Flataad, Vaatsa 

Saehkoeliikk 6 Den, TEL: (90) 562-4266 

Fraaca, larAaau-Caadaraa 

Systemes at Produits Elect., TEL: (056) 
021692 

Fraaca, lac. 

ERN, TEL: (33) (3) 956-00-11 

Fraaca, L ta gal ak aiai S Iraalaari 

Systemes et Produits Elect., TEL: (088) 
786546 

Fraaca, Lyaa 

Systemes et Produits Elect., TEL; (078) 
8240374 

Fmca. Farit 

Paris Sud Electronique, TEL: (33) (01) 
920.86.99 

Fraaca. Farit 

Synertek Southern European Sales Off., TEL: 
(33)-01 7711071 

HaitaaA. E.F. CapaHt A.B. 

Alcorn Elctrns. LapeUa, TEL: (010) 519533 

Hao| Kaa|. Kawtaaa 

Conmos Prods., TEL; (852) (3) 420103 

Iralaad. laMta 

Neltronics Ltd., TEL: (01) 501845 
Itraal. TaUala 

Aviv Elctrns. Ltd., TEL: (03) 289211-2-3 

Ibriy. Aacaaa 

Comprel S.R.L., TEL; (071) 977693 

Italy, t a tayaa 

Comprel S.R.L.. TEL: (051) 551306 

Italy. Flitaut 

Comprel S.R.L.. TEL: (055) 412018 

llaly. Saaatrt 

Comprel S.R.L.. TEL: (01) (85) 301100 

Italy. Mllaaa 

Comprel S.R.L., TEL: (39) (02) 
6120641,2,3,4,5 
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Italy. I 


Comprel S.R.L, TEL: (06) (61) 33060 

Italy. Tarlaa 

Comprel S.R.L., TEL; (Oil) 489655 

Italy. Vicaan 

Comprel S.R.L., TEL: (04) (44) 26912 

Jayaa. Takya 

Microtek. Inc., TEL: (81) (03) 363-2317 

Jayaa. Takyo 

Synerdyne, Inc.. TEL: (81) (03) 461-9311 

Jayaa. Takya 

Teijin Advanced Prod. Corp., TEL: (81) (03) 
506-4821 

Jayaa. Takya 

Unitek Co. 

Haw Zaalud. Aaeklaai 

Professional Elctrns., Ltd., TEL; 493-029 

Raw Zaalui AaeklaaJ 

Southmark Elctrns. Ltd., TEL; (64) (9) 798- 
005, 798-078 

Naar ZaalaaA. FalaNrstea Nortk 

E.C.S., TEL: (64) (63) 77-407 

Narway. Otta 

Elektronix A/S, TEL; (47) (2) 229850 

Saatk Africa. Jakaaaatbani 

Radiokom (PTY) Ltd., TEL: (27) (11) 789-1400 

Syala, larcalau 

Semiconductores S.A.. TEL: (34) (3) 217-23- 
40 

Syala. Madrid 

Semiconductores S.A., TEL: (91) 4292250 

Swadaa, Sataa 

SATTCO AB. TEL; (46) (08) 734-00-40 

Saninriaad. ladaa-BsMtwfl 

Stolz AG, TEL: (41) (056) 84-01-51 

Sarllzartoad, Saaava 

Stolz AG, TEL; (41) (2) 2987877 

Sailtzarlaad. Zarick-SeUlaraa 

Datacomp AG. TEt: (41) (01) 730-21-69 

Tahaaa. Taiyal 

General Inds., TEL: (86) (02) 7645126-9 

Ttlwaa, Taiyal 

President Enterprises 
wm Senas;. BItzIsesa 

Electronic-2000 GmbH, TEL: (49) (71) 567083 

GnMRf, DtisttMtfl 

Electronic-2000 GmbH, TEL: (49) (21) 

1767141 

Watt Sanuay. Lnyaakayaa 

Electronic-2000 GmbH, TEL: (49) (51) 

1789878 

Watl Sanuay. Marfeack 

Bitronic GmbH, TEL: (49) (71) 443201 

Wut Sanuay. Hucbu 

Bitronic GmbH, TEL; (49) (89) 4702098 

Watt Sanauy. Maacku 

Electronic-2000 GmbH, TEL: (49) (89) 

4702098 

Wnl Sanauy. Mucku 

Synertek Central European Sates Off., TEL: 
(49) (89) 9597-100 

Matt StrwMy. Naankarg 

Eiectronic-2000 GmbH, TEL: (49) (91) 136739 

Watl Samay. Qatakkara 

Astek GmbH, TEL: (04) (106) 71084 

Wul Sanuay. Qaickkara. Haakarg 

Hilmar Frehsdorf GmbH ESC Elec. Comp. 

Serv., TEL: (49) (40) 7 10 58/59 


Distributors 


Fkauix 

Kierulff Elctrns.. 602-243-4101 

Scantdala 

Western Microtechnology, 602-948-4240 

Teaya 

Anthem Elctrns. Inc., 602-244-0900 

Tsaya 

Bell Inds., 602-966-7800 

LIttIa iKk 

Carlton Bates, 501-562-9100 


CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CO 

CT 

CT 

FL 

FL 

FL 

a 

SA 

IL 

IL 

11 

KS 

HD 

MO 


MA 

Ml 

MR 

MO 

RJ 

RJ 

HJ 

RJ 

RJ 

RM 


5020 


Aaakala 

Zeus Elctrns., 714-632-6880 

Ckaltwarlk 

Anthem Elctrns., 213-700-1000 

Chaltaortk 

lEC Elctrns., 213-998-2200 

Cayartiaa 

Western Microtechnology, 408-725-1660 

Irvin 

lEC Elctrns., 714-540-5600 

Lu Aagalst 

Kierulff Elctrns., Inc., 213-725-0325 

Fata Alia 

Kierulff Elctrns., Inc., 415-968-6292 

Saa Olaga 

Anthem Elctrns. Inc., 714-453-4871 

Saa Olaga 

Kierulff Elctrns.. Inc., 714-278-2112 

Su JOH 

Anthem Elctrns. Inc., 408-946-8000 

Sn Jau 

Jaco Elctrns., 408-263-1100 

Tatlia 

Anthem Elctrns. Inc., 714-730-8000 

Taatla 

Kierulff Elctrns., Inc., 714-731-5711 

Ouvar 

Kierulff Elctrns., 303-371-6500 

Drugs 

Milgray Elctrns., 203-795-0711 

Walltagferd 

Kierulff Elctrns., 203-265-1115 

Ft. Laadardals 

Diplomat Elctrns., 305-971-7160 

FI. Laadariala 

Kierulff Elctrns., 305-486-4004 

St. Fstarskwg 

Kierulff Elctrns., 813-576-1966 

WlatarFark • 

Milgray Elctrns., 305-647-5747 

Attaata 

Milgray Elctrns., 404-393-9666 

Elk Orsvs Viliaga 

GBL Goold Elctrns., 312-593-3220 

Elk Grsvs Vlltaga 

Kierulff Elctrns., 312-640-0200 

ladtauyalU 

Advent Elctrns., 317-872-4910 

Ovartaad Fart 

Milgray Elctrns., 913-236-8800 

Rsekvllla 

Milgray Elctrns., 301-468-6400 

Tiaulaa 

Zebra Elctrns., 301-252-6576 

BIHarln 

Kierulff Elctrns., 617-667-8331 

laritagiu 

Lionex Corp., 617-272-9400 

laritagiu 

Milgray Elctrns., 617-272-6800 

laritagiu 

Zeus Elctrns., 617-273-0750 

Ranvsad 

Gerber Elctrns., 617-769-6000 

Uvula 

RS Electronics, 313-525-1155 

Edlaa 

Kierulff Elctrns., 612-941-7500 

Marylud Hslgkta 

Kierulff Elctrns., Inc., 314-739-0855 

CsaUtaa 

General Radio & Supply, 609-964-8560 
Fairfield 

Kierulff Elctrns., 201-575-6750 
Fairfiald 

Lionex Corp., 201-227-7960 

Maritas 

Milgray Elctrns., 609-983-5010 

Psaqiln Ftalas 

Zebra Elctrns., 201-839-9040 

Alkagaargu 

Bell Inds., 505-292-2700 
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Synertek (Cont) 


NY East Syrwiu 

Add Elctrns., 315-437-0300 
NY FrNMTt 

Milgray Elctrns., 516-546-5600 

NY 

Lionex Corp., 516-273-1660 

NY Part Cimtar 

Zeus Components, 914-937-7400 

NC RaMH 

Kierulff Elctrns., 919-872-8410 

OH Cicvtiaad 

Kierulff Elctrns., Inc., 216-587-6558 

OH Clavalaai 

Milgray Elctrns., 216-447-1520 

OH ClevalaBi 

Pioneer Electronics, 216-587-3600 

OH OaytoB 

Pioneer Electronics, 513-236-9900 

OK Talu 

Kierulff Elctrns., Inc., 918-252-7537 

PA OalhlalMa 

Zebra Elctrns., 215-868-0685 

TX Aiatla 

Kierulff Elctrns., Inc., 512-835-2090 

TX Mlaa 

Kierulff Elctrns., Inc., 214-343-2400 

TX OaHaa 

Zeus Elctrns., 214-783-7010 

TX HantN 

Kierulff Elctrns., Inc., 713-530-7030 

WA Raimai 

Western Microtechnology, 206-881-6737 

WA TakwUa 

Kierulff Elctrns., Inc., 206-575-4420 

Wl mhaaakaa 

Taylor Elec. Co., 414-241-4321 

Wl Waakaala 

Kierulff Elctrns., Inc., 414-784-8160 

Caa Oamaviaat. tatarla 

Future Elctrns., 416-663-5563 

Caa Ottawa, Oatarla 

Future Elctrns., 613-820-9471 
Caa Palaia Claira, Q aaAac 

* FtniOTEfCtfflS.r5WB94-7710 
Caa Vaacaavar, BritMi CahnWto 

Future Elctrns., 604-438-5545 


Tau Zero 


Tau Zero Inc. 

805 Business Parkway 
Richardson, Texas 75081 
214-644-7545 


Technitrol, Inc. 


Technitrol, Inc. 

1952 East AUegheny Avenue 
Philadelphia, Pennsylvania 19134 
215-426-9105 
TELEX; 83-4245 


S«lo« Offlco i Hoprtswtotiwos 

Ml AH Otbar Caaatrtaa 

Sylvan Ginsbury Ltd., TEL: 201-261-3200 

Mi Eailaad. Kaai 

Sylvan Ginsbury (UK) Ltd., TEL; 721-1484 

laU Fraaea. Parts 

Ginsbury Electronique (France) S.A., TEL: 
(01) 742-83-74 
laH latfa, laaitaY 

Bali International, TEL: 53 30 76 
Ml laraW, Naaat Haainraa 

RDT Electronics, TEL: 473211 


latl Italy. La Spazia 

Motordiesel, TEL; 36.232 - 24.000 
latl Nerway, N. Oslo 

EGA A/S, TEL; t 47 2 22 19 00 
lall Swltzarlaad. WalAsabarg 

Mr. Robert Degan, TEL; 061/979646 
Ml W. Oaraaay. Maateh 

Ginsbury Electronics GmbH, TEL; (089) 3252, 
60 15166 


Tektronix 


Tektronix, Inc. 

P.O. Box 500 

Beaverton,, Oregon 97077 

503-644-0161 

TWX: 910-467-8708 


Sates Otfica & BepreseHtatives 

Ml Aiyarta. Alglars 

Measurelec, TEL; 61 50 99 & 61 50 24 
latl Aagals, LaaBda 

Tecnidata Representacoes Tecnicas e 
Electronica Aplicada Lda., TEL; 32025-32309 
Ml Argaatlaa, Bassos Alras 

Coasin S.A., TEL: 52-3185, 51-9363 
Ml Argaatlaa, Cardsba 

Coasin S.A., TEL: 51-3037 
Ml AsstrsHa, AMaMs 

Tektronix Australia Pty. Ltd., TEL; (08) 223- 
2811 

latl AastraHs, Casbarra 

Tektronix Australia Pty. Ltd., TEL; (062) 82- 
3655 

Ml Assh^Ua, Mattaaraa 

Tektronbc Australia Pty. Ltd., TEL; (03) 813- 
1455 

latl Aastralla, Psrtb 

Tektronix Australia Pty. Ltd., TEL: (09) 325- 
8433 

Ml Aastralla. Q a aa a s l aai 

Tektronix Australia Pty. Ltd., TEL: (07) 394- 
1155 

laU Aastralla, Sydasy 

Tektronix Australia Pty. Ltd., TEL: 888-7066 

latl Aastrta. Vlaaaa 

Rohde & Schwarz-Tektronix Ges.m.b.H., TEL: 
Vienna 62 61 41 
latl BaAgl ad as b . Dkcs 

A.Q. Chowdury & Co., TEL: 252 329 312492 
IsU Baiglaai. Bnusllss 

Tektronix nv/sa, TEL: 02/720 80 20 
brtl BaHvla. La Paz 

Coasin Bolivia S.R.L., TEL: (2) 340962 
Ml Bruti, Ms da Jaaairs 

Tektronix Industrie e Comercio Ltda., TEL: 
286-6946 

latl Brazn, Sae Paila 

Tektronix Industrie e Comercio Ltda., TEL: 
(Oil) 240-4818 

Ml Chaaaal Isiaads. Gaarassy 

Tektronix Ltd., TEL: Guernsey (0481) 35781 
latl Cbils. Sastlags 

Equipos Industriales S.A.C.I., TEL: 382-942 
Ml CstoaMa. Bagsta 

Selectronica Ltd., TEL: 263 28 74 
laH Casta Hca. Saa Jsas 

Electro-lmpex, S.A., TEL: 21-59-54 
Ml Dsaanrk. Hsria* 

Tektronix A/S, TEL: (02) 84 56 22 
latl Eeaadsr. Qaita 

Proteco Coasin Cia Ltda., TEL: 52-6759, 52- 
9684 

latl Egypt Caira 

Giza Sys. Engrg. Co.. TEL: 841200, 849399 

laH Flslaad, Hsislaki 

Tektronix 0/Y, TEL: 90-722 400 


latl Fraaea. Aix-Lss-MIIIss 

Tektronix, TEL: (42) 26 62 03 
latl Fraaea. Las Ulis Cadax 

Tektronix, TEL; 907 78 27 
latl Fraaea, Lyaa 

Tektronix, TEL: (78) 76 40 03 
latl Fraaea, Rsaass 

Tektronix, TEL: (99) 51 21 16 
latl Fraaea. Strasbaarg 

Tektronix, TEL: (88) 39 49 35 
latl Fraaea. Toalossa 

Tektronix, TEL; (61) 40 24 50 
lall GaraiaBy, Bsrlla-Wast 

Tektronix Ges.m,b.H., TEL; (030) 3139081 
latl Gsrwaay. Hawbarg 

Tektronix Ges.m.b.H., TEL: (040) 54830 
latl Barmay. Kartsraba 

Tektronix Ges.m.b.H., TEL: (0721) 2 79 81 
lall GsrBMBy. Kola 

Tektronix Ges.m.b.H., TEL; (0221) 37980 
Ml Gsrauay. Maaebsa 

Tektronix Ges.m.b.H., TEL: (089) 14851 
laH Ganaasy. Harabarg 

Tektronix Ges.m.b.H., TEL: (0911) 64681 
latl Graaea. Atbns 

Marios Dalleggio Representations, TEL; 721- 
0669, 721-1860 

Ml Hoag Kaag. Hoag Kaag 

Schmidt & Co., (H.K.) Ltd,, TEL: 5-455-644 

latl lertaad. Rsykjavlk 

Kristjan 0. Skagfjord Ltd., TEL; 24120 
latl ladla. Baagalara 

Hinditron Sves. Private Ltd., TEL; 33139 

latl ladla. Baaibay 

Hinditron Sves. Private Ltd., TEL: 81 12 58/ 
81 53 44 

laH ladoaasla. Jakarta 

P.T. Owl Tunggal Jaya Sakti, TEL: 716374 

laU Isrssl. Tal Aviv 

Eastronics Ltd., TEL: 475151 
laU Italy. MHaao 

Tektronix S.p.A., TEL: 8466946/8466446 
laU Italy. IMm 

Tektronix S.p.A., TEL: 8278041 
Ml Italy. Terlao 

Tektronix S.p.A., TEL; 330143/372163 
Ml Ivary Coast. Abldjaa 

Sitel, TEL: 353600, 353502 
lall Japaa, Nagoya 

Sony/Tektronix Corp., TEL; 581-3547 (area 
052/Nagoya) 

Ml Japaa, Osaka-sbl 

Sony/Tektronix Corp., TEL: 947-0321 (area 
06/0saka) 

laU Japaa. Tokyo 

Sony/Tektronix Corp., TEL: 710-8141 (area 
03/Tokyo) 

Ml Japaa. Tokyo 

Sony/Tektronix Corp., TEL: 448-4611 (area 
03/Tokyo) 

Ml Jordaa. Aaana 

Consult-Tel, TEL: 36668 
Mi Karaa. Sssal 

Myoung Corp., TEL: (2) 828-9942 
laU Kowall. Safal 

Tareq Co., TEL: 436100 8> 436045 
Mi LobaBaa. Baini 

Projects S.A.L., TEL; 331680 
laU Nalaysla. PaUUag Jaya. Satugar 

MeComb Malaysia Sdn. Bhd., TEL: 773455 
latl Maxleo. Mexico 

Tektronix S.A. de C.V., TEL: (905) 687-0904/ 
0854/0827 

laU Marocco, Rabat Agdal 

SCRM, TEL: (07) 749-47 
iaU Nstbarlaads. AwsMvaaa 

Tektronix Inti., Inc. European Mktg. Centre 
Ml Nstbarlaads. Badbasvsdsrp 

Tektronix Holland N.V., TEL: 02968-1456 
IaU Mw Znlaad, Aacklaad 

McLean Information Ltd., TEL: 587-037/501- 
801/501-219 
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Tektronix (Cont) 

till Nn* Znini. WMUiiln 

McLean Information Ltd., TEL; 851-450/844- 
425 

liH Nirway. Oslo 

Tektronix Norge A/S, TEL: (02) 64 57 70 

laU Paklttu, KaricM 

Pak-Land Corp., TEL: 437315, 438084 
lall PiHM. Pimm 

Executive Mktg. Corp., TEL 64-9354, 64-9851 
lill Pen. Llai 

Importaciones y Representaciones 
Electronicas S.A., TEL; 26-86-50 

m PkWpplMi. Mikill. Mni 

Philippine Elctrn. Inds., Inc., TEL: 693-1630/ 
1/2/3 

litl Porlaiil. LIskM 

Decada Equipamentos de Electronica Lda., 
TEL: (19) 574159 
Ml SHdl AraUi, IHyaik 

Rola Trading Corp., TEL; 465-4406/465-0972 
Mi Stomere. Sto|ifira 

MeComb, TEL; 2713333 
liU SHtk Africa. Capa 

Protea Physical & Nuclear Instrumentation 
(Pty.) Ltd., TEL: (21) 98-3439 
Ml SMik Africa, Darkaa 

Protea Physical & Nuclear Instrumentation 
(Pty.) Ltd., TEL: 39-1100 
Ml SMtk Africa. Trauvaal 

Protea Physical & Nuclear Instrumentation 
(Pty.) Ltd., TEL: (27 11)786-3647 
Ml SpalB. la rca la t a 

Tektronix Espanola S.A., TEL: (93) 330-2008 
Ml Spall. MaArM 

Tektronix EspanoJa S.A. „ TEL (91) 404- 10 11 . 
Ml Sri Laika. CataiAa 

Stewart Roche Ltd., TEL: 25846, 25847 
Ml Sato. KtortcM 

Cine & Photo Supply Co, (CPSC), TEL: 81151, 
81556, 81277, 75887 
lall SwsAm. Gathartwi 

Tektronix AB, TEL: 031/42 70 35 
Ml SwiAm. SabM 

Tektronix AB, TEL: 08/83 00 80 
Ml Swttariairf. Zip 

Tektronix Inti. A.G., TEL: 042 21 91.92 
Ml Syria. OaHscii 

General Trading Co., TEL: 114807, 224170, 
559108 

lill Tahma. Talpd 

Heighten Trading Co. Ltd., TEL; 551 9916 
liH TkailaiA. Baa^cak 

Dynamic Supp. Engrg. R.O.P., TEL: 392-8532, 
5313. 391-9571 
lall THlUa. ThIsIc 

Societe El Eslek, TEL: 244372 
lall Tarkay. iaiaikai 

Erkman Elektronik Aletler, TEL; 44 15 46/44 
76 51 

lall UailaA KlagAm. CkaaAla. Slaekparl 

Tektronix U.K. Ltd., TEL; 061-428-0799 
lall UailaA KtogAm. HarpaaAaa. Harts 

Tektronix U.K. Ltd., TEL: Harpenden 63141 
Ml UailaA KlapAan. LIviagataa. Waal Lalklaa 

Tektronix U.K. Ltd., TEL: Livingston 32766/7 
laH UailaA KlagAaai. MalAMkaaA. BarkUIra 

Tektronix U.K. Ltd., TEL: 0628-7321 1 

lall Uragaay. MaalavlAM 

Coasin Uruguaya S R L., TEL; 78-46-42 
lall Vaaazaata. Caracas 

Equilab, C.A., TEL: 283.1166 
lall Zaiakla. Lasaka 

Baird & Tatlock (Zambia) Ltd., TEL: 75315/6 
lall Zaaikla, HAaia 

Baird & Tatlock (Zambia) Ltd., TEL: 35^2 & 
2253/4/6 


Teledyne Crystatonics 

Teledyne Crystatonics 
147 Sherman Street 
Cambridge, Massachusetts 02140 
617-491-1670 


Saiss Office & RepreseHUtiues' 

lall Balglaai. Brassals 

Microtron, TEL; 02-5232217 

lall Enmcs. Paris 

Composants Et Produits Electroniques, TEL: 
9804140 

tail GarMsy. Hailkroaa 

Sinus Elctrns., TEL: 07131/52077 

lall laAla. Boailiay 

Elctrn. Entprs., TEL; 4430906 
Ml Israel. Tai-Aviv 

STG Inti, TEL: 53549 
lall lUly. Hllaa 

E.D.T. S.r.l., TEL: 862141 
lall JapM, Tekya 

Teledyne Japan K.K., TEL; 03-4038141 
Ml NatkariaMs. A.J. Capslla. A.D. lisaM 

Alcorn Electronics, TEL: 519533 
lall SwcAm. Vallikgky 

Svensk Tele Industri AB, TEL: 380320 
lall SwItzarlaaA. Zarlck 

G & P Elctrn. AG, TEL: 653231 

laH UailaA KlagAaai. Barakaa Backs 

Hunter Elec. Comp. TEL: 06286-65421 


Teledyne Philbrick 

Teiedyne Philbrick 

Allied Drive at Route 128 
Dedham, Massachusetts 02026 
617-329-1600 
TWX: 710-348-6726 
Spaciflc preAa^ MarMtiN: 

Sales Department 
AppHcaHM Mgiaaarlag; 

Sales Department 
Lltarslara: 

Publications Dept. 

Pries aaA AMvsry: 

Sales Department 
Fellaw-ep h srAar: 

Customer Service Dept. 

AH elkar ManaalMi: 

Product Sales Dept. 


Salts Office & BeprasflHtatives 

lall Fruca. LavalMs ParrsI 

Teledyne Philbrick France. TEL: (1) 757-19- 
40 

lall Japaa. Osaka 

Teledyne Philbrick Japan, TEL: (06) 365 0431 

laU Japaa. Takyo 

Teledyne Philbrick Japan, TEL: 403-8921 

laU UailaA KlagAoai. MIAAIasax 

Teledyne Philbrick UK, TEL: (01) 897-2501 
tail Waal Ganasay, BraaiM 

Teledyne Philbrick, TEL; 0421313917 
tall Waal Ganuay, Maaick 

Teledyne Philbrick Germany. TEL: 089/ 
7915773 

tail Waal Genasay. WlasksAH 

Teledyne Philbrick Germany, TEL: (6121) 

7680 


Distributors 

tall Aastrla. Braaa sai Gaklrgs 

Kontron GmbH & Co., KG, TEL: 02236/86631 


lall Balglaai. KaarkargM 

Microtron P.V.B.A. Int'l., TEL: 016/600586 

lall DMMrk. Lyagky 

Knud Kamuk Aps., TEL; (02) 88 38 33 
lall FialaaA. Hatsiaki 

Turion OY, TEL: 372 144 

tail Graces. Atksas 

Demetrius C. Tzitzinias & Sons, TEL: (00 30 
1) 9344790 

tail Hoag Keag, Haag Kang 

Schmidt & Co. Ltd., TEL; 5-455644 
tall laAia. Boaikay 

Elctrn. Entprs., TEL; 44 30 96 
tail Iratsad. Daklla 

Neitronix Ltd., TEL: (01) 501845 
lall Israel. RshI Gaa 

Elina Ltd., TEL: (03) 734129 
latl Italy, Mllaao 

Eledra, TEL; (02) 34 97 51 
tail Koraa. Seoul 

Vine Overseas Trading Corp., TEL: 266-1663 
latl HelkarlaaAs. Rl|swl|k 

MCA-Tronix Int’l., b.v.. TEL: 015-13 49 40 
lull Haw ZeslanA. AacklaaA 

Professional Elctrns., Ltd., TEL: 493-029 
tail Norway. Oslo 

Scancopter A.S., TEL: 02-229850 
lall Partagsl. Lisboa 

Ditram Comps, e Elctrna., Lda., TEL; 45313 
tail Slagapore, Asia 

Microtronics Assocs. PTE Ltd. 
tail Soalk Africa. Craigkall 

K. Baker Assocs., (Pty) Ltd., TEL: 788-1700/ 
1/2 

tall Spala. MaArlA 

Hispano Elctrna. s.a., TEL: 619 41 08 
latl Sw^M. VsIHagby 

Scancopter AB, TEL; 08/380065 
Ml SwHzsrtaaA. ZarIcb 

Kontron Elctrn. Ltd., TEL: 017302165 
latl Taiwan. TalpM 

Indl. Elctrns., TEL; (02) 771-425? 
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Teledyne Semiconductor (Cont) 


FL PoapaiB Back 

Electrocraft Inc., 305-786-0206 

FL WiBter Park 

Electrocraft Inc., 305-628-4705 
SA StoM NaaatalB (Attaata) 

Dixie Technical Mktg., 404-962-2530 
IL Raillag MaaAawt 

Teledyne Semiconductor, 312-394-5599 
IN Ft. Wayaa 

Given Corp., 219-432-5585 
K8 OaSota 

Midtec Assocs., Inc., 913-441-6565 

MD LaMarvtIle 

Walker-Houck Assocs., 301-296-6021 - 

MA Waitbaa 

Oynasel Assoc., 617-890-6777 

HI Brlgbiaa 

KRW Sales, 313-437-7255 

MN BlaaBlagtai 

Quantum Sales, 612-884-4700 

HO Flarlssaat 

Midtec Assocs., Inc., 314-837-5200 

NK Saiaai 

Teledyne Semiconductor, 603-893-9551 

U FahUsM 

Tech. Applications & Mktg. (TAM), 201-575- 
4390 

NJ HaUaafiaM 

Sunday 0-Brien, 609-429-4013 

NY Baffala 

Quality Components, 716-837-5430 

NY HaaUaa 

Quality Components, 315-682-8885 

NY Harilaa 

Tech. Application & Mktg. (TAM), 315-682- 
8885 

NC Haaat Airy 

Dixie Technical Mktg., 919-789-9759 
M CiBCiMatt 

Makin & Assocs., 513-871-2424 
OH Cstakat 

KRW Sales, 513-845-4131 
OK Tilu 

Cunningham Components, 918-4^-0390 

TX AatUa 

Cunningham Components, 512-459-9100 

TX DaHat 

Cunningham Components, 214-233-4303 

TX Haeataa 

Cunningham Components, 713-461-4197 

VA LyMbbari 

Walker-Houck, 804-847-0202 

HA BaHavaa 

SDR((C2)), 206-747-9424 

Caa Kawata. Oataria 

Vitel Elctrns., 613-592-0090 

Caa Htoaiaaaaaa. Oataria 

Vitel Elctrns., 416-676-9720 

Caa Part HaaBy. British CakaaMa 

Vitel Elctrns., Inc., 604-461-3322 

Caa 81. Laaraal. Qaibac 

Vitel Elctrns., 514-331-7393 
iatt EaglsaB, HMHaaax 

Teledyne Semiconductor, TEL: (44) 01-897- 
2503 

laU Hao| Ksa|. Kawleaa 

Teledyne Semiconductor, TEL: 3-240122 

let! Israel. Tai Aviv 

RN Electronics Ltd., TEL: 707129 

bill Kens. Saaal 

Vine Overseas Trading Corp., TEL: 266-1663, 
265-3892 

lall Talwaa. Talpal 

Timkuo Taiwan Ltd., TEL: 5638478/9 
laU West Banany. Tlaa|sa 

Teledyne Semiconductor, TEL: (49) 7741-5066 


Distributors 


AL HHUvIUa 

Powell Elctrns., 205-539-2731 
AZ Taaqw 

Marshall Ind., 602-968-6181 

CA Caaaga Park 

Marshall Inc., 213-999-5001 

CA Irvias 

Marshall Inc., 714-556-6400 

CA Saa Blags 

Marshall Inc., 619-578-9600 
CA Snayvala 

R.V. Weatherford, 408-738-8694 
CO Dsavar 

Marshall Inc., 303-427-1818 
CO Wbaatrlios 

A.C.T. Rocky Mountain, 303-422-9229 
CO WkastrMge 

Bell Inds., 303-424-1985 
CT Walliagfari 

Marshall Inc., 203-265-3822 
FL Orlaada 

Marshall Inc., 305-841-1878 
SA Nararata 

Marshall Inc., 404-923-5750 
IL BsassByilla 

Marshall Ind., 312-595-6622 
IL Ehlhirtl 

Semiconductor Specialists, 312-279-1005 

IL Hassaaat 

Advent Elctrns,, 312-298-4210 

IN laiiaiapalls 

Advent Elctrns., 317-872-4910 

lA CsBar RapIBa 

Advent Elctrns., 319-363-0221 
lA CsBvRhMs 

Deeco, Inc., 319-365-7551 
MO Galtharikiri 

Marshall Ind., 301-840-9450 
MO Savage 

Pyttronic Inds., 301-792-0780 
MA Bsrtlagtsa 

Marshall Ind., 617-272-8200 
MA Fraala^haa 

NOW Electronics, 617-872-5876 
MA Westbsrs 

Future Elctrns., 617-366-2400 
Ml Faradagisa Hills 

Advent Elctrns., 313-477-1650 
Ml StmB RapIBs 

Calder Elect., 616-949-2900 
MN Blsealaglaa 

Semiconductor Spec., 612-854-8841 
MN Mlaaaapella 

The Keel Co., 612-545-5669 
NJ FatrlMB 

Marshall Ind., 201-882-0320 
NJ Mt. Laarsl 

Marshall Ind., 609-234-9100 
NM Albagaargas 

Bell Inds., 505-292-2700 
NY Eut Syracaaa 

Future Elctrns., 315-463-6633 

■ly C«rg>bi«gj>la 

SAI, 516-293-2710 
NY Haappaaga 

Marshall Ind., 516-273-2424 
NY Rachsalsr 

Marshall Ind., 716-235-7620 
ON ClaciBBali 

Hughes-Peters, Inc., 513-351-2000 
OH Cshnbaa 

Hughes-Peters, Inc., 614-294-5351 
OH Cstaabas 

Reptron Elctrns., Inc., 614-436-6675 

OH Daytsa 

Marshall Ind., 513-236-8088 

OK Tain 

Quality Comps., 918-664-8812 


PA MoBtgoBsryvIlla 

Pyttronic Inds., 215-643-2850 

TX ABBIaai 

Active Comp. Technology, 214-980-1888 

TX ABBIsaa 

Quality Comps., 214-387-4949 

TX Aaatia 

Active Comp. Technology, 512-452-5254 

TX Aaslla 

Quality Comps., 512-835-0220 
TX DiHaa 

Marshall Ind., 214-233-5200 

n Dallas 

Solid State Elect., 214-438-5700 
TX Haastea 

Marshall Ind., 713-789-6600 

TX Haastea 

Solid State Elect., 713-772-8483 
TX Sugarlaad 

Quality Comps., 713-491-2255 
UT Salt Lake City 

Bell Inds., 801-972-6969 
WA Kaat 

Shannon Ltd., 206-763-0545 

WA Takwlia 

Marshall Ind., 206-575-3120 

Wl MagBBB 

Taylor Elect., 414-241-4321 

Wl UiJwajrM 

Industrial Elctrns., 414-276-1212 

Caa Calgary. Alkarta 

Future Elctrns., 403-259-6408 

Caa Dawaavlaw. Oataria 

Future Elctrns., 416-663-5563 
Caa Ottawa. Oataria 

Future Elctrns., 613-820-8313 
Cm PaMa Claira. Qaaiac 

Future Elctrns., 514-694-7710 
Caa Vaacaavar. RrlHsh CalaaMla 

Future Elctrns., 604-438-5545 
Caa Vaseeavar. British Celuaihla 

Intek Elctrns., 604-324-6831 
Iatt AwtraHa, Vlctarls 

Soanar Elctrns. Pty. Ltd., TEL: 890661 
lall Brazil. Saa Paalo 

Filcres, TEL: (Oil) 223-7388 
lati OMoark. Harlav 

Nordisk Elecktronik MS, TEL: (^-842000 
laU EaglaaB, BacklHhaauhira 

Macro Mktg. Ltd., TEL: 44-753-3544 
IbH EaglaaB. CtavalaaB 

Norsem Elctrns. Grp., TEL: (0429) 33501 
latl EaglaaB. Rexbargkshira 

Semicomps Northern Ltd., TEL: 2366 KELSO 
latl FialaaB. Halslakl 

Fintronic A/B, TEL: 90-6926022 
iaU Fruca, Baalagaa 

Satek, TEL: 01-6090805 
Iatt laBla. Madras 

Micro Elctrns. Type II, 23, TEL: 413893 
latl Italy. Mllaaa 

Eledra S.P.A., TEL: 02-3493041 
lall Italy, Mllaaa 

Mesa S.P.A.. TEL: 02-434333 
latl Japaa, Takya 

Sil-Walker, TEL: 03-341-3651 
IbH Japaa. Takya 

Teijin Advanced Prods. Corp., TEL: 03-506- 
4670/4676 

Iatt N itharl i aB s . CapsHa a.B. Ijsasl 

Alcorn Elctrns., TEL: 01-519533 

Iatt Narway. Hvalstad 

Nordisk Eiektronik (Norge) A/S, TEL: 02-78 
62 10 

IaU Saath Africa. JahaBaasbarg 

0 & C Alexander Sales (Pty.) Ltd., TEL: 724- 
9366/7/8 

latl Saatb Africa. Traasaaal 

Fairmont Elctrns. Ltd., TEL: 48-6421/48-6481 
IbH Swadaa. SlacicbalBi 

Nordisk Eiektronik A/B, TEL: 08-635040 
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Teledyne Semiconductor (Cont) 

till Switzwiiii. Zwlek 

ENA AG, TEL: 01/645757 
imi Swilzirliiii. ZHrlek 

Omni Ray AG. TEL; 01/2520766 
litl Wut Girniay, Btekltrsboki 

Semitron Electronik GmbH. TEL: 07742/7011 
litl Wut Gimuy. HiMcyw-Lliiii 

T. H. Henskes, TEL; 0511/456082 
latl Wut Gmuay. Maktwai 

Hot Elctrn., TEL: 089/6111092 
tatt Wut Ganaaay. Nattatal 

Omni Ray GmbH, TEL: 49-2153-7961 
latl Wut Ganaiay. Utarkacklao 

Metronix GmbH, TEL: 089/6114063 


Telef unken 


NJ FairfltM 

TAM, 201-575-4390 

NY Baffata 

The Robert F. Lamb Co., Inc., 716-864-4900 

NY Haantaasa 

TAM. 516-348-0800 

NY Rockutw 

The Robert F. Lamb Co., Inc., 716-323-1250 

NY Syraeau 

The Robert F. Lamb Co., Inc., 315-455-2469 

NC Ardaa 

DIMARK, 704-684-6097 

OH Naw Labaaoa 

J.N. Bailey & Assoc., 513-226-0512 

OH Wuttaka 

J.N. Bailey & Assoc., 216-892-1513 

OR BuvartM 

Thorson Company Northwest, 503-644-5900 

TN Ckattaaaaga 

DIMARK, 615-892-7630 



Dislrtbulors 

latl Aastralia. Saatk Malkaaraa 

Pacific Communications Pty, Ltd., TEL: (3) 
690 5855 

latl Ckilt. SaaHago 

Compania Standard Electric S.A.C., TEL: (2) 
515 515 

latl Colaaibia. Bo|ola 




AEG-Telefunken Corporation 
P.O. Box 3800, Route 22 at Orr Drive 
Somerville, New Jersey 08876 
201-722-9800 
TELEX: 833409 


Telephonies LSI 


Telephonies LSI 
790 Park Avenue 
Huntington, New York 11743 
516-549-6300 
TWX; 510-226-6983 


Telmos 


Taiaiu lac. 

740 Kllar Rn4 
Gnayvala. CaHlarala 94086 
408-732-4882 
TWX; 910-33B-0623 


SalBS OtfICB a H8prBS88lati¥8S 


AZ Taaifs 

Cantec Sales, Inc., 602-829-0191 

CA Caaipkall 

Becos Inds., 408-866-2644 
CA Nawpart Buck 

Sunshine Semiconductor. 714-675-6171 
CA Saa DIaga 

C.E.M. Inc., 714-692-3551 
CA Saala Aaa 

C.E.M. Inc., 714-835-2702 
CA Saala Clara 

Kashtronics, Inc., 408-730-5944 
CO Bartkoad 

TEC-Mar Assoc., 303-441-9655 
CT GalHard 

Electronic Marketing Assoc., 203-453-5424 
FL Large 

Electrocraft Inc., 813-530-4749 
FL Wiatar Park 

Electrocraft Inc., 305-628-4705 
IL Du Platau 

Synmark Sales Co., 312-296-0180 
IN Ft. Wayu 

Denton Marketing, Inc., 219-627-5525 
MD Ballhaors 

Micro-Comp Inc., 301-247 0400 

MA Marbtekud 

Electronic Marketing Assoc., 617-631-3284 
MN Blaoaiiagtu 

High Technology Sales, 612-888-8088 

NH Satam 

Electronic Marketing Assoc. Inc., 603-893- 
5378 


TN 

Grauavllla 

DIMARK, 615-639-0113 

latl 

TX 

Dallas 

MARCOM, 214-351-4532 

latl 

TX 

Haulea 

MARCOM, 713-271-5635 

latl 

VA 

Haddlutn 

Micro-Comp Inc., 703-298-6295 

latl 

WA 

BallavM 

Thorson Company Northwest, 206-455-9180 

latl 

Caa 

Miulsuaga. Oalaris 

Elcom GBM, Inc., 416-821-4870 

latl 

Caa 

Paiala CIsiri. Qaaku 

Elcom GBM, Inc., 514-697-4556 

latl 

latl 

Daaaurfc, Giastriv 

ITT Components Group, TEL: 45-2-451822 

latl 

latl 

Fialaad. HaWaki 

Turion Oy. TEL 358-90-372144 

IbH 

latl 

Fraaca. Lu IHIs Cadax 

Microel, TEL; 33-6-9070824 

latl 

tall 

Israal. TW Aviv 

Telsys Ltd., TEL: 972-3-494881/2, 972-3- 
494891/2/3 

iall 

latl 

Japaa. Takya 

Dainichi Contronics Inc., TEL: 81-3-2657381 

latl 

IbH 

Swadu. Stukkaha 

AB Nordqvist & Berg, TEL: 46-8-690400 

latl 

latl 

SwItzarlHd, Zarick 

Dimos AG, TEL: 41-1626140 

latl 

tail 

Uallad Klagdaai. Middlasu 

Pascall Electronics Ltd., TEL: 44-9327-87418 

latl 

latl 

Wut Gamaay. Maaeku 

Bacher GmbH, TEL 49-89-527051 

Iall 

latl 

Wut Garanay. Mauku 

GME 

latl 

tail 

Wut Garanay, Maaeku 

Telmos GmbH, TEL: 011 4989-432004 

latl 

PR 

Saa Jaaa. Paarta Riu 

Electrocraft Inc., 809-728-2760 

latl 


Teltone 


Teltone Corporation 
10801-120th Avenue NE 
Kirkland, Washington 98033 
206-827-9626 
TWX: 910-449-2862 
Spaelfic prodaci ialaranUsa; 
Mike Arndt 

AppUuUoa uglaurlag: 

Jim Carefoot 

Lllaralm; 

Prtea aad dWivary: 

Order Entry Department 

Fallaw-ap aa ardar: 

Order Entry Department 

All atkar iafaraiatlM; 

Mike Arndt 


Diatelco S.A., TEL: 2119068 

Duaiark, Harlav 
Inotec A/S, TEL: (2) 948 033 
Eaudar, Guyagall 
Grafeomp, TEL: (4) 512 092 

Eaglaad. Brlalal 

Chesilvale Ltd., TEL; (272) 277 162 

Fialaad, Hatslakl 

Norecom Oy. TEL: 90 520 552 

Fraan, Savras 

S.A. Tekelec-Airtronic, TEL: (1) 534 7535 

Hug Kaag, Waaakal 

Jardine Engineering Corp., Ltd., TEL; 284422 

Italy. Raan 

Stelit S.R.L., TEL: (6) 501 1551 

Karu, SuBi 

Sejin Inds., Inc., TEL: (2) 753 4413 
KawalL Salat 

KUwaTtf Danish Cbmpiifer Co^, TEL: 830 160-1 

Malaysia. Sataagar 

Emtel 

NattMTlaads, Alania 

Group 2000 Nederland B.V., TEL: (5490) 

21616 ' 

Norway. Tnakarg 

UMI A.S., TEL: (33) 86 000 

Slagapara 

Comtel (S) Pte. Ltd., TEL: 296-0905/6 

Sw^n. Valttagby 

Corn-Trade AB, TEL: (8) 370 240 

Swllzartaad, Raall 

Group 2000 AG. TEL: (55) 317 444 

Talwaa. Taipei 

Vidar-SMS Co. Ltd. (Sun Moon Star Co.), TEL: 
(2) 581 8521 

Ttailud. Baagkak 

R.S. Telecomm Part., TEL: (2) 281 3733 

Vuezaala. Caracu 

Applewhite S.A., TEL: (2) 575 3020 

Wut Garanay. Martlaarlad 

Allmos Elctrn. GmbH, TEL; (89) 857 2086-89 


Texas Instruments, Inc. 

Texas laslraanats. lac. 

Santcaadactar Grsap 
P.O. Bax 401S60 
Dallu. TX 75240 
214-995-2011 
TWX: 910-B67-4702 


Salos Offlea & HBprBSBnUttvBS 

AL Hnlsvilla 

Sales Office. 205-837-7530 
AZ Pkanix 

Sales Office, 602-995-1007 
CA El Sagaada 

Sales Office, 213-973-2571 
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Texas Instruments, Inc. (Cent) 


CA 

CA 

CA 

CA 

CA 

CO 

CT 

FL 

FI 

FL 

GA 

IL 

IN 

IN 

lA 

MO 

MA 

Ml 

MN 

MO 

MO 

iU 

NM 

NY 

NY 

NY 

NY 

NY 

NC 

NC 

OH 

OH 

OK 

OH 

PA 

PA 

TX 

TX 

TX 


IrviRt 

Sales Office, 714-660-1200 

SacrimRtR 

Sales Office, 916-929-1521 

Sir Dligs 

Sales Office. 714-278-9600 

SrrIr Clan 

Sales Office, 408-980-9000 

WoaAlRRd Hills 

Sales Office, 213-704-7759 

ORRVRf 

Sales Office, 303-695-2800 

WalURgfsri 

Sales Office, 203-269-0074 

ClHrwRtsr 

Sales Office, 813-796-1926 

Ft. Laaiariala 

Sales Office, 305-973-8502 

MrIUrrA 

Sales Office, 305-646-9600 

AtlRRta 

Sales Office, 404-452-4600 

ArllsglOR Halgbu 

Sales Office. 312-640-2934 

Ft. WayM 

Sales Office. 219-424-5174 

iRdiRRRpRilt 

Sales Office, 317-248-8555 

Csdar RagMs 

Sales Office, 319-395-9550 

Baltlfliara 

Sales Office, 301-944-8600 

tHsHfeaai 

Sales Office, 617-890-7400 

Faraiagtaa HItIa 

Sales Office, 313-553-1500 

Etoa 

Sales Office, 612-830-1600 

Ksaua City 

Sales Office, 816-523-2500 
St. LHia 

Sales Office. 314-569-7600 

Clark 

Sales Office, 201-574-9800 

AlbagMrgw 

Sales Office, 505-265-8491 

East SyncRU 

Sales Office, 315-463-9291 
Eiilcett 

Sales Office, 607-754-3900 

MelvIUe 

Sales Office, 516-454-6600 


Sales Office, 914-473-2900 

Haefeesler 

Sales Office, 716-424-5400 

Cfeartatta 

Sales Office, 704-527-0930 

HaMgk 

Sales Office, 919-876-2725 

BaackRTsad 

Sales Office, 216-464-6100 

OaytoR 

Sales Office, 513-258-3877 

Talu 

Sales Office, 405-250-0633 


Sales Offk^, 503-643-6758 

CaraapsHa 

Sales Office, 412-771-8550 

FLtNasMai^ 

Sales Office, 215-643-6450 

OaHaa 

Sales Office, 214-238-6531 

Haaataa 

Sales Office, 713-778-6592 

Saa Aataale 

Sales Office, 512-496-1779 


UT Salt Lake City 

Sales Office, 801-973-6310 
VA Fairfax 

Sales Office, 703-849-1400 
VA Mldletkiaa 

Sales Office, 804-744-1007 
WA Hadaiflad 

Sales Office, 206-881-3080 
Wl Braakflald 

Sales Office, 414-784-3040 
Caa Ottawa. Oatarla 

Sales Office, 773-233-1177 
Caa Bickataad Hilt. Oatarla 

Sales Office. 416-884-9181 
Caa St. Laaraat. Qaabac 

Sales Office. 514-334-3635 
latl Argaatiu. Baaaos Alraa 

Sales Office. TEL: 394-2963 
tail Argeatiu. Bawos Alras 

Texas Instruments, TEL: 394-2963 
latl Aastralta. Elizabeth 

Sales Office, TEL: 08-255-2066 
latl Aastniia. Siwlb Malboaraa 

Sales Office, TEL: 03-267-4677 
latl Awtralia, Sydaay 

Sales Office, TEL: 02-887-1122 
latl Aastria. Braas/Gablrga 

Texas Instruments Ges m.b.H., TEL: 2236- 
846210 

latl Balgiaai, Braatals 

Sates Office, TEL: 02/720.80.00 

latl Brazil. Saa Paala 

Sales Office. TEL: 815-6166 
latl OaaaMrk. Harlav 

Sales Office, TEL: 2-91-7400 
laU Fialaad. Htlsiaki 

Sates Office, TEL: (90) 7013133 
latl Fraaca. Eeally 

Sates Office. TEL: (7) 833-04-40 
hrtl Fraaca. MaraaUlc 

Texas Instruments, TEL: (91) 37-25-30 
latl Fraaca. Baaaas 

Sates Office, TEL: (99) 79-54-81 
latl Fraaca. Stnsbaarg Cadax 

Texas Instruments, TEL: (88) 22-12-66 
latl Fraaca. TeateaM 

Sates Office. TEL: (61) 44-18-19 
latl Fnaca. Viliacoabtay 

Texas Instruments, TEL: (3) 946-97-12 
latl Fnaea. Vlliaasava-Loabat 

Texas Instruments France, TEL: (93) 20-01- 
01 

latl Garwaay. Barlla 

Sates Office, TEL: 030-8827365 
latl Garmy, Esebban 

Sates Office. TEL: 06196-43074 
latt Garauay. Eaaaa 

Sales Office, TEL: 0201-24250 
latl Garauay. Fraislag 

Sales Office. TEL: 08161-801 ' 

latl Garauay. Haadterg 

Sales Office, TEL: 040-2201154 
latl Garauay. HaaRovar 

Sates Office, TEL: 0511-648021 
latl Garauay, MacRcbaa 

Sates Office, TEL: 089-92341 
latl Garauay, NsHlagaa 

Sales Office, TEL: 0711-34030 
latl Haag Kaag. Kevlaaa 

Sates Office, TEL: 3-722-1223 
latl Iralaad, DaUta 

Texas Instruments Limited, TEL: 01 609222 
latl iUly, Balagaa 

Texas Instruments, TEL: 051 355851 
laU Italy. Clttadscals 

Texas Instruments Semiconduttor Italia Spa, 
TEL: 0746 694.1 
latl Italy. Milaa 

Sales Office, TEL: 02-253-2541 
laU Italy. Raua 

Sales Office, TEL: 06-9004395 


latl 


Italy. Torioo 

Sales Office. TEL: 011-774545 

Japaa. Nagaya 

Texas Instruments, TEL: 052-583-8961 

Japaa, Ouka 

Texas Instruments Asia Ltd., TEL: 06-204- 
1881 

Japaa, Tokyo 

Sales Office, TEL: 03-498-2 111 

Kom, Sooal 

Sales Office. TEL: (02) 464-6274/5 

Mexico. ColORla Vallajo 

Sates Office. TEL: 567-9200 

Middlo East. Arabiaa Golf 

Texas Instruments, TEL: 973-72 46 81 

Notborlands. Holland 

Sates Office, TEL: 020-5602911 

Norway, Oslo 

Sates Office. TEL: 02-206040 

PbIlippiRos. Metro Manila 

Texas Instruments Asia Ltd., TEL: 882465 

Portagal, Mala 

Sates Office, TEL: 948-1003 
Siagapere. Bepnblit of. Kallaag Sector 
Sates Office, TEL: 747-2255 

Spain. Barcalona 

Sales Office, TEL: 253 60 00/253 29 02 

SwadOB. StockholRi 

Sates Office. TEL: 08-235480 

Swltzarlaad. Zarick 

Texas Instruments, Inc., TEL: 1-740-2220 

Talwaa. Talpal 

Sates Office, TEL: 02-521-9321 

Ualtod Klogdon, Eaglaad 

Sales Office, TEL: 061 442-8448 



Call Diplomat 
For 

, Texas 
Instruments 

■ San Francisco, CA (408) 734-1 900 
Los Angeles, CA (21 3) 700-8700 
Orange County, CA (71 4) 549-8401 
San Diego. CA (61 9) 292-5693 

■ Salt Lake City, UT (801 ) 486-41 34 

■ Denver, CO (303) 740-8300 

■ Chicago, IL (31 2) 595-1 000 

■ Boston, MA (61 7) 935-661 1 

■ Danbury, CT(203) 797-9674 

■ Melville, NY (51 6) 454-6400 
Syracuse. NY (315) 652-5000 

■ Totowa, NJ (201 ) 785-1 830 

■ Columbia, MD (301 ) 995-1 226 

■ Atlanta, GA (404) 449-41 33 

■ Clearwater, FL (81 3) 443-451 4 

□iPLDMflTi^^l^ 
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Texas Instruments, Inc. (Cent) 


Distributors 


AL HinUvillt 

Hall-Mark, 205-837-8700 
AZ PfcSMlx 

Kierulff Elctrns, 602-243-4101 
AZ fiMMiX 

Marshall Inds., 602-968-6181 
AZ PhsMix 

Wyle Labs, 602-249-2232 
AZ Ticsn 

Distributors Office, 602-624-9986 

CA Aiakela 

R.V. Weatherford, 714-634-9600 
CA Caieua Park 

Marshall Inds., 213-999-5001 
CA El Meets 

Marshall Inds., 213-442-7204 
CA ElSsiaade 

. Wyle Labs, 213-322-8100 
CA Uleeisle 

R.V. Weatherford, 213-849-3451 
CA Inriss , 

Marshall Inds., 714-556-6400 
CA irvlBS 

Wyle Labs, 714-641-1600 
CA Lm Aegeles 

Arrow Electronics, 213-701-7500 
CA Lea Aefslot 

Kierulff Elctrns., 213-725-0325 
CA Oraege Canty 

Arrow Electronics, 714-851-8961 
CA Pals Aha 

Kierulff Elctrns., 415-968-6292 
CA Paasaa 

R.V. Weattlerford, 714-623-1261 
CA Sn Bleus 

' Arrow Elctrns., 619-5^-48i00 
CA Sn lia|s 

Kierulff Elcfrns., 619-278-2112 
CA See Nets 

Marshall Inds., 619-578-9600 
CA . Sn Neis 

R. V. Weatherford, 619-695-1700 
CA SnMaie 

Wyle Labs, 619-565-9171 
CA Snia Barbara 

R.V. Weatherford, 805-965-8551 
CA SsaiaClara 

Wyle Labs, 408-727-2500 
CA Sanyvala 

Arrow Elctrns., 408-745-6600 
CA Sasayvals 

Marshall Inds., 408-732-1100 
CA Tntia 

Kierulff Elctrns., 714-731-5711 
CO Onaar 

Arrow Elctrns., 303-758-2100 

CO Dnmr 

Klerufff Elctrns., 303-790-4444 
CO Tbaraln 

Wyle Labs, 303-457-9953 
CT OaabMii 

Diplomat, 203-797-9674 
CT Omia 

Milgray/Ct., 203-795-0714 
CT WaUlaifsri 

Arrow Elctrns., 203-265-7741 
CT WaWaifsri 

Kierulff, 203-265-1115 
CT WaWagfard 

Marshall Elctrns., 203-265-3822 
FL Ft. Laa4ardals 

Arrow Elctrns., 305-776-7790 
FL Ft. Laatlartels 

Diplomat, 305-971-7160 


fL 

Fl. LasAarials 

MO 

St. Loait 


Hall-Mark, 305-971-9280 


Arrow Electronics, 314-567-6888 

FL 

Ft. LasiarAala 

MO 

St. Lasia 


Kierulff, 305-652-6950 


Kierulff, 314-739-0855 

fl 

Orluda 

NH 

kbaekaslsr 


Arrow Elctrns., 305-725-1480 


Arrow Elctrns., 603-668-6968 

FL 

Orlaada 

NJ 

CaaMsa 


Diplomat, 305-725-4520 


General Radio Supp., 609-964-8560 

FL 

Orinds 

NJ 

CHHaa 


Hall-Mark, 305-855-4020 


Marshall Elctrns., 201-882-0320 

FL 

Orfasda 

NJ 

Fairflald 


Milgray Elctrns., 305-647-5747 


Hall-Mark, 201-575-4415 

FL 

Taa^a 

NJ 

Fairflald 


Oiplomat/Southland, 813-443-4514 


Kierulff Elctrns., 201-575-6750 

FL 

Tampa 

NJ 

Martlea 

' FL 

Hallmark, 813-576-8691 


Milgray, 609-983-5010, 800-645-3956 

Taa^M 

NJ 

MaarsatsOT 


Kierulff Elctrns., 813-576-1966 


Arrow Elctrns., 609-235-1900 

6A 

Narersaa 

NJ 

MsarettawB 


Arrow Elctrns., 404-449-8252 


Diplomat, 201-785-1830 

6A 

Narersaa 

NJ 

Maaraatawa 


Hall-Mark, 404-447-8000 


JACO, 201-778-4722, 800-645-5130 

6A 

Narerau 

NJ 

Saddia Braak 


Kierulff, 404-447-5252 


Arrow Elctrns., 201-575-5300 

' GA 

Narersaa 

NJ 

SaddMraak 


Marshall Elctrns., 404-923-5750 


Hall-Mark, 609-424-7300 

IL 

BasanvIHs 

NM 

Albaqaargaa 


Hail-Mark/Chicago, 312-860-3800 


Arrow Elctrns., 505-243-4566 

IL 

CUespa 

NM 

AMsgaargaa 


Diplomat, 312-595-1000 


Int’l. Elctrns., 505-345-8127 

IL 

Cbleaps 

NM 

Albagaar^ 


Newark Elctrns., 312-638-4411 


International Electronics. 505-345-8127 

IL 

Qk Sran VIHsps 

NY 

Eadwafl 


Kierulff Elctrns., 312-640-0200 


Marshall Elctrns.. 607-754-1570 : 

IL 

Sebaaaibarg 

NY 

Fraapart 


Arrow Elctrns., 312-397-3440 


Milgray Elctrns., 516-546-5600, 800-645-3986 

IN 

Fl. Wayn 

NY 

Haappaaia 


Graham Elctrns., 219-423-3422 


Arrow Elctrns., 516-231-100) 

IN 

ladtoa^oHa 

NY 

^.HaiHMaaia 


Arrow Electronics, 317-243-9353 


JACO, 516-273-5500 

IN 

ladlnapaMa 

NY 

Livarpaal 


Graham Elctrns., 317-634-8202 


Diplomat, 315-652-5000 

lA 

Ciiir lU^dt 

NY 

MatvIHa 


Arrow Electronics, 319-395-7230 


Diplomat, 516-454-6334 

KS 

Xanas City 

NT 

Baekaatar 


Hall-Mark, 913-888-4747 


Arrow Electronics, 716-275-0300 

KS 

Lsnxa 

NY 

RKkaalsr 


Comp. Specialties, 913-492-3555 


Marshall Elctrns., 716-235-7620 

KS 

WIehila 

NY 

Baekaatar 


LComp Inc., 316-265-9507 


Rochester Radio Supply, 716-454-7800 

MB 

Balthaars 

NY 

Syraeaaa 


Arrow Etetrns., 301-247-5200 


Arrow, 315-652-1000 

MB 

BalNaiara 

NG 

Brasaakara 


Hall-Mark, 301-796-9300 


Kierulff. 919-852-9440 

MB 

BaRfanra 

HC 

RaMgk 


Kierulff, 301-247-5020 


Hall-Mark, 919-872-0712 

MO 

Calambla 

NC 

Wlaalaa-Salaai 


Diplomat, 301-995-1226 


Arrow Elctrns., 919-725-8711, 919-876-3132 

MB 

BsekviHs 

OH 

CiaelBaafl 


Milgray, 301-468-6400 


Graham. 513-772-1661 

MA 

Blllsrtea 

OH 

CiBCiaBaH 


Kierulff Elctrns., 617-667-8331 


Hall-Mark. 513-563-5980 

MA 

Bartlaftn 

OH 

ClaaaiaBd 


Marshall Elctrns., 617-272-8200 


Hall-Mark, 216-473-2907 

MA 

Wabsni 

OH 

Calaartaa 


Arrow Elctrns., 617-933-8130 


Hall-Mark/Ohio, 614-891-4555 

MA 

Wshara 

OH 

Daytaa 


Diplomat, 617-429-4120 


Arrow Elctrns., 513-435-5563 

MA 

Wabara 

OH 

Daytaa 


Time Elctrns., 617-935-8080 


ESCO Elctrns., 513-226-1133 

Ml 

OMrall 

OH 

Daytaa 


Arrow Elctrns., 313-971-8200 


Marshall Inds., 513-236-8088 

Ml 

Dstralt 

OH 

SalM 


Newark Elctrns., 313-967-0600 


Arrow Elctrns., 216-248-3990 

Ml 

Bread BapMa 

OK 

Taba 


Arrow Electronics, 616-243-0312 


Arrow Electronics, 916-665-7700 

MN 

Ediaa 

OK 

Talaa 


Arrow Elctrns., 612-830-1800 


Comp. Specialties. 918-664-2820 

MO 

Eartb City 

OK 

Talu 


Hall-Mark, 314-291-5350 


Halt-Mark, 918-665-3200 

MO 

Kaaua City 

OK 

Talaa 


LComp Inc., 816-221-2400 


Kierulff, 918-252-7537 
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Texas Instruments, Inc. (Cent) 


OR SMyirtH 

Kierulfl, 503-641-9150 
OR HlHslan 

Wyle Labs, 503-640-6000 
PA Ft. WashligtM 

Arrow Electronics, 215-928-1800 
PA Ft. Wathligtm 

General Radio, 215-922-7038 
PA Ft. WaablHtaa 

Hall-Mark, 215-355-7300 
PA Plttabirik 

Arrow Elctrns., 412-856-7000 
TX Aaatla 

Arrow, 512-835-4180 
TX Aiatla 

Comp. Specialties, 512-837-8922 

n Aiaila 

Hall-Mark, 512-258-8848 
TX Anthi 

Kierulff, 512-835-2090 
TX Dallas 

Arrow, 214-386-7500 
TX OaUaa 

Comp. Specialties, 214-357-6511 
TX DaHaa 

Hall-Mark, 214-341-1147 
TX Dallaa 

Int’l Elctrns., 214-233-9323 
TX Dallat 

Kierulff, 214-343-2400 
TX El Paaa 

Int’l Elctrns., 915-778-9761 


Comp. Specialties, 713-771-7237 
n Hautaa 

Hall-Mark, 713-781-6100 


Harrison Equip., 713-879-2600 

TX Haaataa 

Kierulff, 713-530-7030 
ilT Satt Uka City 

Diplomat, «)1-486-4134 

UT SaltLakaCtty 

Kierulff Elctrns., 801-973-6913 
HT WtLaktGNy 

Wyle Labs, 801-974-9953 
VA RIefemal 

Arrow, 804-282-0413 
WA BaUwM 

Arrow Elctrns., 206-643-4800 
WA BallmnN 

Wyle Labs. 206-453-8300 
WA SMMa 

Kierulff Elctrns., 206-575-4420 
Wl OakGraak 

Arrow Elctrns., 414-764-6600 
Wl OakCraak 

Hall-Mark. 414-761-3000 
Wl Waakaska 

Kierulff Elctrns., 414-784-8160 
Caa Catgary 

Future, 403-259-6408 
Mkirts 

Varah, 403-230-1235 
Cai HaBlItaa. Oatarla 

Varah, 416-561-9311 


CESCO Elctrns.. 514-735-5511 

Caa Maalraal. Qaafeac 

Future Elctrns., 514-694-7710 

Caa Mapsaa. Oatarta 

ITT Components. 613-226-7406 
Caa Otttwa. Oataria 

CESCO Elctrns., 613-226-6905 
Caa Ottawa. Oatarla 

Future Elctrns., 613-820-8313 
Caa Qaakac City 

ITT Components, 514-735-1177 


Qaabac City, Qaafeac 

CESCO Elctrns., 418-687-4231 

Taraata 

ITT Components, 416-630-7971 

TsTHto. Oatarta 

CESCO Elctrns., 416-661-0220 

Taraata. Oatarla 

Future Elctrns., 416-663-5563 

VMCsavar 

ITT Components, 604-270-7805 

Vaacaavar. Brltiafe Cahaafela 
Future Elctrns., 604-438-5545 
Vaacaavar, Brltiafe Catanfela 
Varah, 604-873-3211 

Wlaalpag. Maaltafea 

Varah, 204-633-6190 


Thomson-CSF Components 


Thomson-CSF Components Corporation 

Semiconductor Division 

6660 Variel Avenue 

Canoga Park, California 91303 

213-887-1010 

TELEX: 69-8481 

TWX: 910-494-1954 


Torric Corporation 


Torric Corporation 
7435 East Karen Drive 
Scottsdale, Arizona 85260 
602-998-5988 
TELEX: 165-755 iCESCOT 


Toshiba 


Toshiba America, Inc. 

2441 Michelle Drive 
Tustin, California 92680 
714-730-5000 
TELEX: 18-3812 
Spactflc pradact lafarwatlaa: 

Memory & Microcomputer IC;s: 714-955-1155 
Other IC’s & Semiconductors: CEM Division, Northbrook, 
Illinois, 312-564-5140 


Trans-Data 


Trans-Data 
5617 Rosendale Way 
Sacramento, California 95822 
916-447-6523 


TRW Elaetraaic Caaipaaaats Braap 

P.O. Bis 2472 

U Jalta. Callferala 92030 

619-457-1000 

TELEX: 697-957 

TWX; 910-355-1571 

All atfear latarantlaa; 

TRW Semiconductors 
14520 Aviation Blvd. 

Lawndale, California 90260 
(213)679-4561 


Soils Offico & RmresMtativos 


HaaUvUls 

Sales Office, 205-533-7600 


AZ Phaaaix 

Sales Office, 602-994-0441 

CA Los Aagalcs 

Sales Office, 213-478-0183 
CA Mta. View 

Straube Assoc., 415-969-6060 
CA Su Dlaga 

Sales Office, 619-571-1544 
CA Saata Aaa 

Sales Office, 714-973-2162 
CA Waadlaai HIIU 

ISDS, 213-883-7130 
CO Wastalastar 

Straube Assoc., 303-426-0890 
CT Rawaytaa 

Sales Office, 203-853-4466 
FL Ft. Ludanials 

Sales Office. 305-772-3000 
FL 0rlaa4e 

Sales Office. 305-857-3650 
6A Rarerass 

Sales Office, 404-447-6154 
ID Daisa 

N.R. Schultz Co., 208-377-8686 
IL drieaga 

Sales Office, 312-693-7730 

IN Fart Wayaa 

R.O. Whitesell, 219-432-5591 
IN lailaaapaNt 

R.O. Whitesell, 317-359-9283 
IN Kakaan 

R.O. Whitesell, 317-457-9127 
lA Cedar Rapids 

C.H. Horn, 319-393-8703 
KS Dasata 

Midtec Assoc., 913-441-6565 
KY LaaisvIUa 

R.O. Whitesell, 502-426-7696 
HA Fraariagfeaw 

Sales Office, 617-620-0625 
■I Graad Rapids 

R.O. Whitesell, 616-942-5420 
M Saatkflald 

R.O. Whitesell, 313-559-5454 
Ml St. Jasapfe 

R.O. Whitesell, 616-983-7337 
MN Mlassapslls 

Sales Office, 612-854-6616 
MO St. Leals 

J.G. Macke. 314-432-2830 
NY Raefeastar 

Sales Office, 716-424-2830 
NC Rrsaasbara 

Sales Office, 919-852-4676 , 

OH Glaclaaatl 

R.O. Whitesell, 513-521-2290 


R.O. Whitesell, 216-447-9020 


R.O. Whitesell, 614-888-9396 
OH Daytaa 

R.O. Whitesell, 513-298-9546 
OR Baavartaa 

N.R. Schultze Co., 503-643-1644 
PA Bala Cyawyd 

Sales Office, 215-667-3400 
PA Plttsfewgl! 

R.O. Whitesell, 412-963-6161 
TN Graasavllla 

R.O. Whitesell, 615-639-6154 
TX Aastia 

Technology Sales Co., 512-345-2331 
TX Dallas 

Sales Office, 214-248-8000 
TX ElPasa 

Sales Office, 915-594-8259 


Sales Office, 713-772-5541 

UT Salt Lake City 

Straube Assoc., 801-263-2640 
VA Rlsfeaisad 

Sales Office, 804-288-8334 
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1C MASTER 


TRW (Cont) 


Bitiwui 

N.R. Schultz Co., 206-454-0300 

BrookfMi 

Sales Office, 414-784-7773 

CeraltoR Place. Oatirlo 

Renmark Electronic Mkt., 613-257-1490 

Taroate 

Renmark Electronic Mkt., 416-494-5445 

Aaslralli. MaarabMa 

S.T.C. Cannon, TEL: 95-1566 

Balgluai. Braxallaa 

REA Belgium. TEL: (02) 5117089 

Brazil. Saa Paala 

TRW Mailbras, S.A., TEL: 2409211 

Cblu. Kawlaaa 

Tektron Electronics, TEL: 3-856199 

Daamrk. Harisw 

A/S Nordisk Elektronik, TEL: (02) 842000 

Flalaai. Halalakl 

Oy Fintronic AB. TEL: (90) 692-6022 

Fraaea. Parts - 

Radio Equipements-Antares, TEL: (01) 
7581111 

Saranay. Maaackaa 

TRW Elek Bauelemente Vertriebs GmbH, TEL: 
(089) 7103-0 

Haag Kaag. Slagapara 

Seamax Engineering Private Ltd., TEL: 65- 
747-6155 

laila. Baaibay 

Motwane Private Ltd.. TEL: 273845 

Italy. Maaza 

Exhibo S.P.A., TEL: (039) 360021 

Jagaa. Takya 

Nihon Teksel Co. Ltd., TEL: 03-461-5121 

Karaa. Saaal 

Dong Young Trading Co., TEL: 794-4812 

NaibarlHds. Baa Haag 

Koning En Harman N.V., TEL: (70) 210101 

Haw Zaalaad. Pariraa 

AWA, TEL: 644375069 

Narway, Hvaiataa 

Nordisk Elektronik Norge A/S, TEL: (02) 
786210 

Saatk Africa. Capatawa 
Electrolink Pty., TEL: 021-5350 
Saatk Africa. Jakaaaasfcarg 
Electrolink Pty., TEL: 011-6181027 

Spala, Madrli 

Unitronics S.A., TEL: (1) 2425204 

Swadaa, Slackbelai 

Nordisk Elektronik AB. TEL: (08) 635040 

Suraiaa. Zartck 

Nordisk Elektronik AB, TEL: (01) 429900 

Talwaa. Talpai 

Sea Union Eng., TEL: 751-2062 

UalM Klagdaai. MIMIaaax 

MCP Electronics, Ltd., TEL: (01) 9025941 

W. Banaaay. Maaackaa 

TRW Electronic Components Grp., TEL: (089) 
7103-0 


Distributors 


AL Haatsvltla 

Hamilton/Avnet, 205-533-1170 
AZ Pbaaalx 

Hamilton/Avnet, 602-275-7851 
CA Lot Aagalas - 

Hamilton/Avnet, 213-558-2121 
CA MoaatalB View 

Hamilton/Avnet, 415-961-7000 
CA Saa Olaga 

Arrow Eiectrns., 714-565-4800 
CA Saa Olaga 

Hamilton/Avnet, 714-279-2421 
CA Saa Fraaclsca 

Arrow Elctrns., 408-739-3011 


CO 

OMvar 

OH 

Daytea 


Arrow Electros., 303-758-2100 


Hamilton/Avnet. 513-433-0610 

CO 

OMvar 

PA 

Plttabargh 


Hamilton/Avnet, 303-534-1212 


Arrow Elctrns., 412-351-2000 

CT 

Gaorgalawa 

TX 

OaHas 


Hamilton/Avnet, 203-762-0361 


Arrow Elctrns., 214-386-7500 

CT 

HsaMaa 

TX 

Oallaa 


Arrow Elctrncs., 203-265-7741 


Hamilton/Avnet. 214-661-8661 

FL 

FI. Laadardala 

TX 

HoBStoa 


Arrow Elctrns., 305-776-7790 


Arrow Elctrns., 713-491-4100 

FL 

Malboarss 

TX 

HoBatoa 


Arrow Elctrns., 305-725-1480 


Hamilton/Avnet, 713-780-1771 

FL 

Mlaaii 

UT 

Salt Lake City 


Hamilton/Avnet, 305-971-2900 


Hamilton/Avnet, 801-972-2800 

GA 

Atlaata 

WA 

Saattla 


Arrow Elctrns., 404-449-8252 


Arrow Elctrns., 206-575-0907 

6A 

Atlaata 

WA 

SMttIa 


Hamilton/Avnet, 404-448-0800 


Hamilton/Avnet, 206-746-8750 

IL 

Chicago 

Wl 

Mllwaakaa 


Arrow Elctrns., 312-893-9420 


Arrow Elctrns., 414-764-6600 

IL 

Chicago 

Wl 

Milwaakaa 


Hamilton/Avnet, 312-678-6310 


Hamilton/Avnet, 414-784-4510 

IN 

laAiaaapallt 

Arrow Elctrns., 317-243-9353 



KS 

Kaaut City 

Hamilton/Avnet. 913-888-8900 

Unitrode 

MO 

Baltianra 




Arrow Elctrns., 301-247-5200 

Ualtroda Cerporatloa 

MO 

Baitiawra 

S Forbaa Road 


Hamilton/Avnet, 301-796-5000 

Laxlaglaa, Maaaacbuaalta 02173 

MA 

Bastaa 

617-861-6540 


Hamilton/Avnet, 617-933-8000 

TELEX; 95-1064 , 

MA 

Wahani 

TWX: 710-326-6509 


Arrow Elctrns., 617-933-8130 



Ml 

Abb Arbor 

Arrow Elctrns., 313-971-8220 

Sales OfficB & Repi^tativas 

Ml 

Oalrall 

Hamilton/Avnet. 313-522-4700 

AL 

HbbIsvIIIs 

MM 

MlBBupalli 

AZ 

Conley & Assocs^, Inc., 205-882-0316 


Arrow Elctms., 612-830-1800 

PhOOBlX 

MN 

Miaaaapolls 

CA 

Compass Mktg. & Sales, Inc., 602-266-5400 


Hamilton/Avnet. 612-941-3W)1 

Irviaa 

MO 

St. Laali 


Centaur Corp., 714-556-5420 


Hamilton/Avnet. 314-731-1144 

CA 

Saa Jeaa 

NH 

Maaebastar 


Unitrode Northwest Office, 408-294-4210 


Arrow Elctrns., 603-668-6968 

CA 

Saata Clara 

NJ 

Cadar Grave 


IV232 Inc., 408-988-3400 


Hamilton/Avnet, 201-239-0800 

CA 

Tarzaaa 

HJ 

Maarastawa 


Unitrode Western Area Office, 213-705-8085 


Arrow Elctrns., 609-235-1900 

CA 

Tastia 

NJ 

Ml. LsBral 


Unitrode So. California Office, 714-730-1077 


Hamilton/Avnet, 609-234-2133 

CO 

Oaavar 

NJ 

Saddle Break 


Component Sales, Inc,, 303-759-1666 


Arrow Elctrns., 201-797-0300 

CT 

Yalaavllla 

NM 

AtbagBargaa 


Kanan Assocs., 203-265-2404 


Arrow Elctrns., 505-243-4566 

FL 

Baca Rataa 

NM 

AlbagaargBa 


Conley & Assoc., Inc., 305-395-6108 


Hamilton/Avnet. 505-765-1500 

FL 

Bau Bataa 

NY 

Haappaaga 


Conley & Assocs., Inc., 305-3^-6108 


Arrow Elctrns., 516-231-1000 

a 

Ovlada 

NY 

flacbeatar 


Conley & Assoc., Inc., 305-365-3283 


Arrow Elctrns., 716-275-0300 

FL 

Oviade 

NY 

Baekaatar 


Conley & Assocs., Inc., 305-365-3283 


Hamilton/Avnet, 716-442-7820 

FL 

Taapa 

NY 

Syraeaaa 


Conley & Assoc., Inc., 813-885-7658 


Arrow Elctrns., 315-652-1000 

FL 

Taaqia 

NY 

SyracBsa 


Conley & Assocs., Inc., 813-885-7658 


Hamilton/Avnet, 315-437-2641 

FL 

Taaqia 

NY 

Wutbary 


Unitrode Southeast Office, 813-932-5807 


Hamilton/Avnet, 516-333-5800 

GA 

Baravnia 

NC 

BaWgb 


Conley & Assocs., Inc., 404-447-6992 


Hamilton/Avnet, 919-829-8030 

IL 

ArtlaglN Halgbla 

NC 

WlastoB-Salafli 


Unitrode Mid- America Area Office, 312-394- 


Arrow Elctrns., 919-725-8711 


5240 

OK 

Ciaciaaati 

IL 

Elk Grave Viliaga 


Arrow Elctrns., 513-761-5432 


Oasis Sales Corp., 312-640-1850 

OH 

Clevalaad 

IN 

CaraMi 


Arrow Elctrns., 216-248-3990 


Oasis Sales Corp., 317-848-5265 

OH 

Clavalasd 

KS 

Olatka 


Hamilton/Avnet, 216-461-1400 


Rush & West Assocs., 913-764-2700 

OH 

Oaylaa 

MO 

Savaraa Park 


Arrow Elctrns., 513-253-9176 


New Era Sales, Inc., 301-544-4100 
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Unitrode (Cont) 


MA LnligtM 

Unitrode Corporate Int’l & Asian Regional 
Saies Office, 617-861-6540 

MA Miifliri 

Byrne Assocs. (DEC only), 617-897-3131 


Kanan Assocs., 617-944-8484 

MA WainflaM 

Unitrode Eastern Area Office, 617-245-3010 

Ml Aaa Arlar 

Arrow Elctrns., Inc., 313-971-8220 

Ml firaad fiapMa 

Miltimore Sales, Inc., 616-942-9721 

Ml Nawl 

Miltimore Saies. Inc., 313-349-0260 

MN EAaa Prabla 

Aldridge Assoc., 612-944-8433 

MO Ballwla 

Rush & West Assocs., 314-394-7271 

NJ FalrflaW 

T.A.M., Inc., 201-575-4390 

NM AKasianiat 

Compass Mktg. 8i Sales, Inc., 505-292-7377 

NY AMaaf 

Reagan/Compar Albany, Inc., 518-489-7408 

NY Eadwan 

Reagan/Compar Albany, inc., 607-723-8743 

NY Eadwali 

Reagan/Compar Albany, Inc., 607-754-8946, 
607-723-8743 
NY Falrpert 

Reagan/Compar Albany, Inc., 716-271-2230 

NY Haappaaga 

T.A.M.. Inc., 516-348-0800 

NY MaMNa 

Unitrode Metropolitan New York Office, 516- 
271-3110.11 

IIT Riv iwifiri 

Reagan/Compar Aibany, Inc., 315-732-3775 

NC RaMgk 

Conley & Assocs., Inc., 919-876-9862 

OH Qaaalsad 

Baehr, Greenleaf & Assocs., Inc., 216-221- 
9030 

OH C a li a Mii 

Baehr, Greenleaf & Assocs., Inc., 614-486- 
4046 

OH Oayiaa 

Baehr, Greenleaf & Assocs., Inc., 513-439- 
0724 

OH Oayiaa 

Unitrode North Central Office, 513-294-1364 

OH PartlHd 

Jas. J. Backer Co., 503-297-8744 

OR SaltBi 

Jas. J. Backer Co.. 503-362-0717 

PA Entaafeahi 

Omni Sales, 21»-233-4600 

YX Aaatla 

Sundance Sales, Inc., 512-250-0284, 512-250- 
0320 

n Oallss 

Sundance Sates, Inc., 214-699-0451 

iYX BaHss 

Unitrode Southwest Office, 214-231-8700 

YX Haaataa 

Sundance Sales, Inc., 713-772-4988 

HY SaR Lake OIT 

Components Sates, Inc., 801-466-8623 

WA Saattle 

Jas. J. Backer Co., 206-285-1300 

Wl OreaMaM 

Oasis Sales Corp., 414-782-6660 

Can Caacari. Oatarfa 

Kaytronics Ltd., 416-669-2262 

Caa Kaaata. Oatarla 

Kaytronics Ltd., 613-592-6606 

Caa Qaalac 

Kaytronics Ltd., 514-367-0101 


.Sarray, Brittsk Calsabla 
Kaytronics Ltd., 604-581-7611 
Eaalara Earapa, 6ru 

Dahms Elektronik, TEL: (0316) 64.0.30 

FiBlaBd. Haisteki 
Turion Oy, TEL: 80-372144 
Haag Keag.Waaabai 
CET, Ltd., TEL: 5-729376 

Irataad. Clara 

Unitrode-lreland, TEL: 353-65-23111 

Italy. Mllaaa 

Unitrode S.R.L,, TEL: 431 831, 434 604 

Italy, Raan 

Microelit, S.R.L., TEL: (06) 898243 

Japaa. Osaka 

Hamilton/Avnet Electronics Japan Ltd., TEL. 
06-533-5855 

Spate. Barcaiaaa 

Sisteco S.A.. TEL: 321-7347 

Swadaa. Braanaa 

Fertronic AB, TEL: 08252610 

Switzarlaai. Baaazaa 

Elkom AG, TEL: 57-362191 

Uallai Klagiaai. Crawa 

Nortronic Associates, Ltd., TEL: 0270 586161 

Ualtsi Ktegtoa. Laaiaa 

Unitrode (U.K.) Ltd., TEL: 01-318-1431/4 

Waal Oaraiaay. Halarbacklag 

Unitrode Elctrns. GmbH, TEL 089/6190 04/ 


Distributors 


Haatsvills 

Hall-Mark, 205-837-8700 

HaatavNIs 

Hamilton/Avnet, 205-837-7210 

Pbaaalx 

Wyle Distribution Group, 602-249-6600 

Taatea 

Hamilton/Avnet, 602-275-5100 

AaMiMai 

Zeus Components, 714-632-6880 

Ckalsamik 

Arrow Elctrns., Inc., 213-701-7500 

pfffi nUffi 

Avnet Elctrns., 714-754-6111 

Casta Masa 

Hamilton Electro Sales, 714-641-4100 
Cahrar City 

Hamilton Electro Sates, 213-558-2121 

El Sagaad a 

Wyle Distribution Group, 213-322-8100 

Iratea 

Wyle Distribution Group, 714-641-1600 


Arrow Elctrns., Inc., 714-651-8961 

SamaMsta 

Hamilton/Avnet, 916-925-2216 

Sm Btega 

Arrow Elctrns., Inc., 619-565-4800 

Sm Btega 

Hamilton/Avnet, 714-571-7510 

Sm Btega 

Wyle Distribution Group, 619-565-9171 

SaM dan 

Wyle Distribution Group, 408-727-2500 

SMia Clan 

Zeus Components, 408-727-0714 

.Saaqraals 

Arrow Elctrns., Inc., 408-745-6010 

SaaayrMs 

Capsco Sales, Inc., 408-734-3020 

Saaayvate 

Hamilton/Avnet, 408-743-3355 

Wsadtead Hills 

Avnet Electronics, 213-716-4854 

Avan 

Arrow Elctrns., Inc., 303-696-1111 

Eagtewaad 

Hamilton/Avnet, 303-740-1000 


CO Tkoratea 

Wyle Distribution Group, 303-457-9953 
CY Daabary 

Hamilton/.Avnet, 203-797-2800 
CT Walliaglard 

Arrow Elctrns., Inc., 203-265-7741 
FL FI. Laadardato 

Arrow Elctrns., Inc., 305-776-7790 
FL Ft. Laadardato 

Hall-Mark, 305-971-9280 
FL FL Lsiteardala 

Hamilton/Avnet, 305-971-2900 
FL Orlaada 

Hall-Mark, 305-855-4020 
FL Patel Bay 

Arrow Elctrns., Inc., 305-725-1480 

FL St. Pslsrsbarg 

Hamilton/Avnet, 813-576-3930 

6A Harcrsss 

Arrow Elctrns., Inc., 404-447-7500 

GA Hsrcrass 

Hall-Mark, 404-447-8000 
GA Narvrass 

Hamilton/Avnet, 404-447-7500 
IL BMSNvilia 

Hall-Mark, 312-860-3800 
IL BmsmvIIIs 

Hamilton/Avnet, 312-860-8523 
IL Sckaaiakarg 

Arrow Elctrns., Inc., 312-893-9420 
IN Csnasl 

Hamilton/Avnet, 317-844-9333 
IN ladiakapMIs 

Arrow Elctrns., Inc., 317-243:9353 
KS Laaaxs 

Hall-Mark, 913-888-4747 
KS Ovartead Park 

Hamilton/Avnet, 913-888-8900 
MB Bsttkaars 

Arrow Elctrns., Inc., 301-247-5200 
MB Baittonrs 

Hall-Mark, 301-796-9300 

MB Cataateia 

Hamilton/Avnet, 301-995-5000, 301-995-3500 

MA Bsriiagtea 

Lionex Corp., 617-272-9400 

NIA BarliaglM 

Zeus Components, 617-273-0750 

MA Wrtara 

Arrow Elctrns., Ihc., 617-933-8130 

MA Wahara 

Hamilton/Avnet, 617-935-9700 

Ml Aaa Aifnr 

Arrow Electronics, 313-971-8220 

Ml Graad Rapids 

Hamilton/Avnet, 616-243-8805 

NH Llvaoia 

Hamilton/Avnet, 313-522-4700 

MN Ediaa 

Arrow Elctrns., Inc., 612-830-1800 
MN Mlaasapaffs 

Hall-Mark, 612-854-3223 
MN MteateMks 

Hamilton/Avnet, 612-932-0600 
MO Eartk dty 

Hall-Mark, 314-291-5350 
MO Eartk City 

Hamilton/Avnet. 314-344-1200 
MO St. LmIs 

Arrow Elctrns., Inc., 314-567-6888 

NH Maackastar 

Arrow Efctms.. Inc.. 603-668-6868 
NJ Ckarry HiH 

Hamilton/Avnet, 609-424-7300 
NJ Ckarry HIH 

Hamilton/Avnet, 609-424-0110 
NJ Falrfisld 

Arrow Elctrns., Inc., 201-797-5800 
NJ FairMd 

Hamilton/Avnet, 201-575-3390 
NJ Fairflald 

Lionex Corp., 201-227-7960 


®IC MASTER 1984 


5029 


MANUFACTURERS & DIST DIRECTORY 







MANUFACTURERS & DIST DIRECTORY 


Unitrode (Cont) 

WA 

Bollovna 

Arrow Elctrns., Inc., 206-643-4800 

NJ 

Moorostowa 

Arrow Elctrns., Inc., 215-928-1800 

WA 

Bollsvas 

Hamilton/Avnet, 206-643-3950 

NM 

AIbngaargH 

Arrow Elctrns., Inc., 505-243-4566 

WA 

Wl 

Boimvaa 

Wyle Distribution Group, 206-453-8300 

Now Berlin 

NM 

Albognorgno 

Hamilton/Avnet, 505-765-1500 

Wl 

Hamilton/Avnet, 414-784-4510 

Oak Croak 

NY 

Farmingdala 

Arrow Elctrns., Inc., 516-694-6800 

Wl 

Arrow Elctrns., Inc., 414-764-6600 

Oak Cruk 

NY 

Haappanga 


Hall-Mark, 414-761-3000 

NY 

Arrow Elctrns., Inc., 516-231-1000 

Can 

Calgary 

Haappanga 


Hamilton/Avnet, 403-230-3586 

NY 

Lionex Corp., 516-273-1660 

Can 

Downiviow. Ontarto 

Liverpool 


Future Elctrns., Inc., 416-663-5563 


Arrow Elctrns., Inc., 315-652-1000 

Cn 

Montml, Qnoboc 

NY 

Molvllla 


Hamilton/Avnet, 514-331-6443 


Hamilton/Avnet, 516-454-6060 

Can 

Nofua. Ontario 

NY 

Port Cboalar 


Hamilton/Avnet, 613-226-1700 


Zeus Components, 914-937-7400 

Can 

Ottawa. Ontario 

NY 

RNboator 


Future Elctrns., Inc., 613-820-8313 


Arrow Elctrns., Inc., 716-275-0300 

Can 

Polnlo Clalra. Quboc 

NY 

Rocbotlor 


Future Elctrns., Inc., 514-694-7710 


Hamilton/Avnet, 716-475-9130 

Can 

Teroam. Ontario 

NY 

Syraeaso 


Hamilton/Avnet. 416-677-7432 


Hamilton/Avnet, 315-437-2641 

Can 

Vantenvar, British CalHabm 

NC 

Raialgb 


Future Elctrns., Inc., 604-438-5545 


Arrow Electronics, 919-876-3132 

Inll 

Aaslrslia, Crows Nest N.S.W. 

NC 

Raloigb 

Hall-Mark, 919-872-0712 


VSI Elctrns. (Australia) Pty. Ltd., TEL: 439- 
4655 

NC 

Ramigb 

Hamilton/Avnet, 919-829-8030 

mil 

Aastria, Graz 

Dahms Elektronik, TEL: (0316) 64.0.30 i 

*>c 

wmstao-Salam 

Arrow Elctrns., Inc., 919-725-8711 

InU 

AasMa. VIonM 

Dahms Elektronik. TEL: (0222) 57-25-77 

OH 

Cantorvlllo 

loll 

B^laai Bnuwms 


Arrow Elctrns., Inc., 513-435-5563 


J.P. Lemaire, TEL: 478 48 47 

OH 

Clovotend 

Hall-Mark, 216-473-2907 

mu 

Brazil. Sae Paam 

Coseie Ltda., TEL: 255-1733, 259-3719 

OH 

Cinvaiaad 

Hamilton/Avnet, 216-831-3500 

Ml 

^bma. Poopms mubRc if. Tmmg 

Rikei Corp., TEL: 66-8541 

ON 

Dayton 

Hamilton/Avnet, 513-433-0610 

mu 

Oaaaark, Glestrap 

Ditz Schweitzer A/S, TEL; 2-45 30 44 

OH 

Solon 

Arrow Elctrns., Inc., 216-248-3990 

mu 

Frun. Antny Cadsx 

C.C.I.. TEL: (01) 666 21-82 

ON 

Waalorvllla 

Hall-Mark, 614-891-4555 

mil 

Fraan. Rangia Cadax 

Spetelec, TEL: (1) 686.56.65 

OK 

Tolu 

Hall-Mark. 918-665-3200 

mti 

Fraan. Raagls Prmcipal 

UniRep, TEL: (1) 686-39.42 

OR 

Lake Otwogo 

Hamilton/Avnet, 503-635-6626 

mti 

Ganany, Bargwadal 

EBV Elektronik GmbH, TEL: 05139/5038 

OR 

Partmnd 

Wyle Distribution, 503-640-6000 

mil 

Ganaany, Cart-Zaiu-SIrasn 3 

Frehsdorf KG, TEL: 04106-71058 

PA 

TX 

Monraovlim 

Arrow Elctrns., Inc., 412-856-7000 

Analln 

mti 

mti 

Garanay, DaouaMarf 

EBV Elektronik GmbH. TEL: 0211-84-84-6/7 
Garausy. Fraakfart/Mals 

EBV Elektronik GmbH, TEL: 0611-785037 

TX 

Arrow Electronics, 512-835-4180 

Avails 

mil 

Garnnsy. Haddasbalai 

Metronik GmbH. TEL: 06203-4701 

TX 

Hall-Mark, 512-258-8848 

mil 

Garanay. NHoaUMri 

Analln 


Metronik GmbH, TEL: 09 1 1/46 80 66-67 

TX 

Hamilton/Avnet, 512-837-8911 

mti 

Gemay. OHabrana 

Dallaa 


Protec GmbH, TEL: (089) 60-30-06 

n 

Arrow Elctrns., Inc., 214-386-7500 

mti 

Goraiaay. StaUgait 

DaHaa 


EBV Elektronik GmbH, TEL: 711/24 74 81 

TX 

Hall-Mark, 214-343-5000 

InH 

Germany. Ustorhaehing 

Oallaa 


EBV Elektronik GmbH, TEL; (089) 611051 

TX 

Zeus Components, 214-783-7010 

mil 

Garanay. UatorbacMag 

Hanatoa 


Metronik GmbH, TEL: 089-6114063 


Arrow Elctrns., Inc., 713-530-4700 

mu 

Garamy. UaMIncblsg 

TX 

HonatN 

Hall-Mark, 713-781-6100 


Unitrode Elctrns. GmbH, TEL: 089/6190 04/ 
05/06 

TX 

Hoaaloa 

Hamilton/Avnet, 713-780-1771 

mu 

India. Bombay 

Sujata Sales & Exports Ltd., TEL; 234658 

TX 

Hosaton 

Lenert Co., Inc., 713-225-1465 

mu 

Iraland. Ooblln 

Nets, Ltd., TEL: (01) 450-635 

TX 

Irving 

Hamilton/Avnet, 214-659-4111 

mu 

Israol. Tai-Aviv 

S.T.G. Inti., TEL: 03-248231 

UT 

Salt Laka City 

Hamilton/Avnet, 801-972-2800 

mil 

imiy, Milano 

Microelit, s.r.L, TEL; (02) 469 04 44 

UT 

Salt Lake City 

Wyle Distribution Group, 801-974-9953 

mu 

Italy. Milano 

Unitrode S.R.L., TEL: 431 831, 434 604 


Inti Jipttt. Tokyo 

Hamilton/Avnet Elctrns., TEL: 03-662-9911 

Inti Jopan, Tokyo 

High Technology Inti., Inc., TEL: 03-379-7621 

Inti Japan. Tokyo 

Rikei Corp., TEL: Tokyo (03) 345-1411 
Inti Koroa R.O.K.. Gwanak-Ko 

Duksung Trading Co., TEL: 854-5047 
Inll NotharlaaJa. Koporwort 

Koning en Hartman Elektrotechniek B.V., TEL: 
70-210101 

Inti Now ZoalanJ, AncklanJ 

Professional Elctrns., TEL: 493-029, 499-048 
Inti Norway. Oslo 

Neco A/S, TEL: (02) 25-93-10 
Inti Slagaporo, Slngaporo 

Dynamar International Ltd., TEL: 7476188 
Inti Soulli Africa, Capetown 

Electrolink (Pty) Ltd., TEL: 215350 
Inti Spain. Barcelona 

Sisteco S.A., TEL: 321-7347 
Iktl Swodan. Solna 

AB Betoma, TEL: 08-820280 
mil Taiwan. Taipei 

Dynamar International Ltd., TEL: 235-1139 
Inti United Klngdow. Kent 

Candy Elctrn. Comps., TEL: 0622-70774/5' 

Inti Unitad Kingdom. Kant 

House of Power, TEL: 0689 71531/7 
Inti United Kingdom. London 

Unitrode (U.K.) Ltd., TEL: 01-318-1431/4 
Inti Unitad Kiniplom. Tfeamos, Oxen 

Thame Comps. Ltd., TEL: 084-421-4561 


Universal 

Univorul SamlcmdKtor Joe. 


1925 Zaakar Rud 


San Jnu. Califoram 95112 


408-279-2830 


TWX; 910-338-7617 


AH oibar IsMwUoa: 


Saies 8 Mktg 

(408) 279-2830 


Sails Office & Rapresafltativas 


AL Hantsvlim 

Macro Marketing Assocs., 205-883-9630 

AZ Tempo 

EDS, 602-829-9699 

CA San Dlago 

De Pierre & Assocs., 619-578-2555 

IN Graonliald . 

France Enterprises, 317-462-6098 ' 

IM Wattkam 

Betronic, 617-894-8400 

TX AnsUn 

O.M. Sales, Inc:, 512-452-1838 

TX Dallas 

O.M. Sales, Inc., 214-241-3876 

TX Hoostan 

O.M. Sales, Inc., 713-789-4426 

WA Kirkland 

Electronic Mktg. Assoc., 206-827-9350 


Distributors 


CA Fallartoa 

Groh Associates, 714-738-7105, 213-923- 
0963 

CA Mtn. Vlow 

Straube Associates. 415-969-6060 
FL Molhoiims 

R-Rep Company, 305-725-6993 

NY Manhassot 

WIN-COR Electronics Sales, 516-627-9474 
PA Willow Grooa 

Q.E.D, Electronics, 814 
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Varix Corporation 


Varix Corporation 
122 Spanish Village. Suite 608 
Dallas, Texas 75248 
214-620-0925 

Speeifle pr*^wt hifenutlM: 
Byron E. Jacobs 

AppHcalioa taglatarlif: 

Douglas Traster 

LHaralara: 

Amy Henness 


Respective sales office 
Felinr-ip n ar^er: 

Respective sales office 
Ml etlNr tatanMtlH: 

Byron E. Jacobs 


VLSI Design Associates 


VLSI Beslia AsswIiIm 
4010 Maarpark Avaapa 

Saa Jna. GaHfanla ^117 
400-085-7270 


VLSI Technology 


via T a cta ala n . laa. (VTI) 
1101 McKay Brlva 
Sh Joaa. CaWarMa 95131 
408-942-1810 
TELEX; 278-807 
TELEX: 178-151 


Sll8S OffiCO & ll 98 r 8 S 8 ltlHV 8 S 


CA ElSapnOa 

Varigon Assocs., 213-322-1120 

U IrviM 

VLSI SalK Office. 714-833-3103 

CA Saa fNaga 

Bestronics, Inc., 619-452-5500 

CA Saa Jeta 

VLSI Sales Office. 408-942-1810 

CA Saaayvala 

Emerging Technology. 408-720-0240 
CA Saaaynla 

James Inds.. Inc., 408-749-1122 

FL Baca Ralaa 

Lawrence Assocs., Inc., 305-368-7373 


Lawrence Assocs., Inc., 305-339-2828 


Lawrence Assocs., Inc., 305-724-8294 


James Industries, 312-358-8000 


James hids., Inc., 312-884-8000 

MA SarRaglao 

VLSI Sales Office. 617-229-6555 


Micro Resources, Inc., 612-830-1454 

NK MlasaspaNt 

Micro Resources, Inc., 612-830-1454 


Varigon Associates, 505-344-5503 
NT PlaaaaaMlls 

ABC Electronics. 914-769-8088 


ABC Electronics, 516-747-6610 
OH Rocky Hear 

Norm Case Assocs., 216-333-0400 


Micro Sales, Inc., 503-297-4726 

ra Aaatla 

Logic 1 Sales, Inc., 512-459-1297 


MANUFACTURERS & DISTRIBUTORS DIRECTORY 


TX Dallaa 

VLSI Sales Office, 214-387-8350 
TX Haastaa 

Logic 1 Sales. Inc., 713-462-0641 
TX RIelMritos 

Logic 1 Sales, Inc., 214-234-0765 
WA BaHavaa 

Micro Sales, inc., 206-451-0568 


Votrax 


Votrax Division of Federal Screw Works 
500 Stephenson Highway 
Troy, Michigan 4«»4 
Business Products Group— 313-588-2050 
TELEX: 8102324140 VOTRAX TRMI 


Distributors 


latl AsstnUa. Syiaoy 

Dick Smith Electronics Ply., Ltd., TEL: 61 2 
888 3200 

lall West SarMsay. Wlasbaiaa 

Dr. Otto Soskutv. TEL: 6121 463822 


Weitek 


Weitek Corporation 

3255 Scott Boulevard, Building 2B 

Santa Clara, California 95054 

408-727-6625 

TELEX: 171596 AAA Com Suvl 


Sitis Offica & 


laU Jaim. Takya 

Nippon Imex Corp. 


Western Digital 


Wastara Oigital Carperatiaa 
244S HaCaba May 

InhM. CaUfaraia 92714 
714-5S7-3S50 
TWX: 910-595-1138 


Salas Offica & OmrasaRtativss 


AL Haatsviila 

Pioneer/HuntsviUe, 205-837-9300 
AL HntsvIHa 

Rep. Inc., 205-88 1-9270 
AZ Scaitsiala 

Summit Sales, 602-998-4850 
CA CahrarCHy 

Bestronics, 213-870-9191 
CA inrtaa 

Bestronics, 714-979-9910 
CA Las Altaa 

El Repco, 415-962-0660 
CA Maaetaia Visw 

San Jose District Office, 415-941-0216 


Western Regional Sales Office, 714-851-1221 

CA Saa Disfs 

Bestronics, 619-452-5500 

CA Saa Ola|s 

San Diego District Office, 619-457-1777 
CA WasAsaa HIHs 

Bestronics. 213-704-5616. 714-521-6392 


Component Sales, 303-759-1666 


Pioneer-Harvey/Norwalk, 203-853-1515 


CT RidgafltM 

Phoenix Sales, 203-438-9644 
FL Altsaiaats Sprinys 

Pioneer/Florida, 305-834-9090 

FL CassaKsrry 

Southern Regional Sales Office, 305-331-4434 
FL Cisarwalar 

Dyne-A-Mark Inc., 813-441-4702 
FL Ft. Laaiardato 

Dyne-A-Mark Inc., 305-771-6501 
FL Ft. Laadardals 

Ft. Lauderdale Branch, 305-421-1355 
FL FI. Laadardals 

Pioneer. Ft. Lauderdale, 305-771-7520 
FL Maltlaad 

Dyne-A-Mark inc., 305-831-2097 
FL Palm Bay 

Dyne-A-Mark Inc., 305-727-1092 
GA Narersss 

Pioneer/Atlanta, 404-448-1711 
6A Tsaksr 

Rep. Inc., 404-938-4358 
IL Das Plalaas 

Janus, 312-298-9330 
IL Elk Brava VlUags 

Pioneer/Chicago, 312-437-9680 
IL Oakbraak 

Chicago District Office, 312-655-8781 
11 iBilaaaaollt 

Pioneer/lndiana, 317-849-7300 
lA Oavnpsrt 

Design Solutions, 319-322-4142 
KS Mlcbita 

Design Solutions, 316-529-0114 

KY Laalsvtila 

Fred A. Dorsey Assoc., 502-426-3540 

MD Gsitksrsbari 

Pioneer/Washington, 301-921-0660 

MO Ssvsraa Park 

New Era Sales, 301-544-4100 
MA Laxingtaa 

Pioneer-Harvey/Lexington, 617-863- 1200 


Northeast Regional Sales Office, 617-631 
6466 

MA Wsbara 

Component Technology, 617-933-5390 

Ml Grasse Palats Park 

Greiner Assoc., 313-499-0188 
Ml Lhrsela 

PioneerfMichigan, 313-525-1800 

MN BIssiBlaitoa 

Central Regional Sales Office, 612 

MN Edlaa 

Mel Foster Tech. Sales, 612-941-9790 

MN Mlaastaaka 

Pioneer/Twin Cities, 612-935-5444 

MO Ballwls 

Design Solutions, 314-227-7170 

NJ Maatvals 

New Jersey District Office 


Pioneer-Harvey/Pine Brook, 201-227-1262 

NT Blaipnaitoa 

Pioneer-Harvey /Binghamton, 607-748-8211 


E.R.A., 516-543-0510 

NY Fsirpart 

Pioneer-Harvey /Rochester, 716-381-7070 


Pioneer/Military, 516-231-9200 

NY Raebasisr 

Ossmann Components, 716-424-4460 

NY Syrscsss 

Ossmann Components, 315-455-6611 

NT Wsadbary 

Pioneer-Harvey/Woodbury, 5 16-921-8700 

NC Grasasbara 

Greensboro District Office, 919-299-6733 


Pioneer/Carolina, 919-273-4441 
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Western Digital (Cent) 


NC 

OH 

OH 

OH 

OH 

PA 

PA 

PA 

TN 

TX 

TX 

TX 

TX 

TX 

TX 

TX 

UT 

WA 

Wl 

C*i 

litl 

litl 

litl 

■■tl 

litl 


Raltigk 

Rep. Inc,, 919-851-3007 

Ckigria Fills 

Midwest Marketing Assoc., 216-247-6655 

CimlMil 

Pioneer/Cleveland, 216-587-3600 

Oiytm 

Midwest Marketing Assoc., 513-433-2511 

Diytoi 

Pioneer/Dayton, 513-236-9000 

EniMiMlii 

Omni Sales, 215-233-4600 

Horshm 

Pioneer Delaware Valley, 215-674-4000 

PIttsbargli 

Pipneer/Pittsburgh, 412-782-2300 

JiffirtM Cily 

Rep, Inc., 615-475-4105 

Aastli 

Pioneer/Austin, 512-835-4000 

AbsIIm 

West & Assoc., 512-454-3681 

Dillas 

Dallas Distrit Office, 214-248-6785 

Dallis 

Pioneer/Dallas, 214-386-7300 
Dallas 

West & Associates, 214-248-7060 

Houstoi 

Pioneer/Houston, 713-988-5555 

Houstoi 

West & Assoc., 713-777-4108 

Salt Lain City 

Component Sales, 801-466-8623 

RntoR 

Components West, 206-27 1-5252 

Mllwiikoo 

Janus. 414-476-9104 
Oowisvliw, Ootarlo 
Weber Elctrns., 416-663-5670 
Aostralli. Saiirlu|lH«. VIclorto 
Daneva Australia, TEL: 61/03-5985622 
Ralgloa, Oogroo (Llago) 

MCA Tronix, TEL: 41/^2795, 41/362780 
Brazil. Saa Pailo-SP 

Cosele Ltda., TEL: 230/1733, 230/1994 

Domark, Rokknlil 
C-88, TEL: 45/02-244888 

Eigliud. Illord. Essax 


litl 

litl 


lull 


Tatwii. Tilpol 

Taiwan Automation, TEL: 886/02-77109403 

Uiltatl KiigdOH.Epsoni 

Europe Regional Sales Office, TEL: 44-3727- 
42178 

Wsst Simaiy. MiicImi 

Electronics 2000, TEL: 49/089-434061 



Pronto Enctrns., TEL: 44/01-5546222 



litl 

Finland. Eapaa 

AL 

HiitsvIRs 


Komdel OY, TEL: 358/90-885011 


R.M. Electronics, 205-852-1550 

lit! 

Fraica. Lavallala-Parrat 

AZ 

Pkeaalx 


Technology Resources, TEL; 33/1-757-3133 


Kierulff Elctrns., 602-243-4104 

litl 

Kang Kaig, Qiarry Bay 

AZ 

PkONlX 


White & Allcock. TEL: 852/5-632112-8, 852/ 


Wyle EMG. 602-249-2232 


5-644312 

AZ 

Taaps 

lit! 

laraal. Glvatala 


Anthem Elctrns., 602-244-0900 


E.I.M. Inti., TEL: 761423, 767251 

AZ 

Tiapa 

litl 

Italy. Mllaia 


Bell Inds., 602-966-7800 


Comprel S.R.L., TEL: 39/2-6120641 

CA 

Ckalawartk 

toll 

Japai. Tahya 


Anthem Elctrns,, 213-700-1000 


Panetron Div., TEL: 81/03-343^11 

CA 

Camisrcs 

litl 

Natbarlaida. km Utraebt 


Kierulff Elctrns., 213-725-0325 


Diode BV. TEL: 31/030-884214 

CA 

El Sagiida 

litl 

Narway. Naabn 


Wyle EMG, 213-322-8100 


Hans, h. Schive, TEL: 47/02-785160 

CA 

Irvlia 

toll 

Sank Africa. Pligawrla 


Wyle EMG, 714-863-9953 


South Continental Dev., TEL; 27/(011) 798- 

CA 

Infill 


2400 


Wyle EMG, 714-851-9953 

toll 

Saitk lidla. Triviidraa. PIN 

CA 

Pila AHa 


Kryonix 


Kierulff Elctrns., 415-924-8522 

toll 

Spall. Madrid 

CA 

Riicka Cardan 


Diode SA.. TEL; 455/3686 


Wyle EMG, 916-638-5282 

toll 

Swidan, Vaillligby 

CA 

Sai Diage 


Teleimport AB, TEL: 46/08-890265 


Anthem Elctrns., 619-279-5200 

toll 

Switzerland. Badan DaittwII 

CA 

Sai Diage 


W. Stolz AG, TEL: 41/056-840151 


Kierulff Elctrns., 619-278-2112 


Call Diplomat 
For 


WeSTBRM OlOITAL 

COfIPOItATION 


San Francisco, CA (408) 734-1 900 
Los Angeles, CA (21 3) 7008700 
Orange County, CA (714) 549-8401 
San Diego, CA (61 9) 292-5693 
Salt Lake City, UT (801 ) 486-41 34 
Denver, CO (303) 740-8300 
Chicago, IL (31 2) 595-1000 
Boston, MA (61 7) 935-6611 
Danbury, CT (203) 797-9674 
Metvttle, NY (516) 454-6400 
Syracuse, NY (31 5) 652-5000 
Totowa, NJ (201)785-1830 
Colunnbia, MD (301 ) 995-1 226 
Atlanta, GA (404) 449-41 33 
Clearwater, FL (81 3) 443-4514 


□iPLOMflTgSKKSi. 


Distributors 



FL 

6 A 

SA 

IL 

IL 

!■_ 

IL 

IN 

lA 

MD 

MD 

MD 

MD 

MA 

MA 

MA 

MA 

MM 

MO 

NJ 

NJ 

NJ 

NM 

NY 


San Dlogo 

Wyle EMG, 619-565-9171 

Sai Josa 

Anthem Elctrns., 408-946-8000 

Saiti Clan 

Wyle EMG, 408-727-2500 

Siiayvala 

Bell Inds., 408-734-8570 

Tuatli 

Anthem Elctrns., 714-730-8000 

TisHi 

Kierulff Elctrns., 714-731-5711 

Eiglawasd 

Anthem Electronics, 303-790-4500 

Eigtawaad 

Kierulff Elctrns., 303-790-4444 

Tkaritai 

Wyle EMG, 303-457-9953 

Wkaalrldga 

Bell Inds., 303-424-1985 

Daibiry 

Diplomat Elctrns., 203-797-9674 

WaHligfard 

Kierulff Elctrns., 203-265-1115 

Claarwalar 

Diplomat Elctrns., 813-443-3514 

Ft. Laidardala 

Hammond Electronics, 305-973-7103 

FL Laidardala 

Kierulff Electronics, 305-486-4004 

Ortaida 

Hammond Elctrns., 305-849-6060, 800-432- 
6720 

SI. Patarsbirg 

Kierulff Elctrns., 813-576-1966 

Narcrasa 

Diplomat Elctrns., 404-449-4133 

Narcrasa 

Kierulff Electrontes, 404-447-5252 

Biissivllla 

Diplomat Elctrns., 312-595-1000 

Cklcage 

Bell Inds., 312-982-9210 

£11; Sraaa Vlllaga 

Kierulff Elctrns., 312-640-0200 

Laabard 

R.M. Electronics. 312-932-5150 

lidlaiapalla 

R.M. Electronics. 317-247-9701 

Cadar Rapids 

DEECO Inc., 319-365-7551 

Baltlaan 

Kierulff Electronics. 301-247-5020 

Caliabta 

Diplomat Elctrns., 301-995-1226 

Caliabla 

Future Electronics, 301-995-1222 

Calinbla 

Time Electronics, 301-995-1668 

Binaries 

Kierulff Elctrns., 617-667-8331 

WItailigtai 

R. C. Components, 617-657-4310 

Wabiri 

Diplomat Elctrns., 617-935-6611 

Wabiri 

Time-New England, 617-435-8080 
Edlia 

Kierulff Elctrns., 612-941-7500 

Marylaid Haigbta 

Kierulff Elctrns., 314-739-0855 

Bsllaawr 

Mid-Atlantic Elctrns., 609-931-5303 
FalrflaW 

Kierulff Elctrns., 201-575-6750 

Talawa 

Diplomat Elctrns., 201-785-1830 

Albigiarqii 

Alliance Elctrns., 505-292-3360 
Faraligdala 

S. A.I., 516-294-2710 
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Western Digital (Cent) 


NY Hiippaigt 

Time Electronics. 516-273-0100 

NY LIverpMl 

Diplomat Elctrns., 315-652-5000 

NY Melvllh 

Diplomat Elctrns., 516-454-6400 

NY ReciMlar 

Rochester Radio Supply, 716-454-7800 

NC GrtMsbere 

Hammond Electronics, 919-275-6391 

NC Raleigh 

Kierulff Elctrns., 919-872-4410 
OH Ba4ftr4 Hai|lli 

Kierulff Elctrns., 216-587-6558 

OK Talaa 

Kierulff Elctrns., 918-252-7537 

OK Talaa 

Quality Comps., 918-664-8812 
OR HIHahore 

Wyle EMG, 503-640-6000 
OR Lake Otwaga 

Bell Inds., 503-241-4115 
PA Braaanll 

Time Mid-Atlantic, 2 15-359- 1200 
SC Graeavllla 

Hammond Electronics, 803-233-4 121 

n AMIaea 

Quality Comps., 214-387-4949 

TX Aastia 

Active Components Technology, 512-452- 
5254 

TX Aaalla 

Kierulff Elctrns., 512-835-2090 

TX Aaalla 

Quality Comps., 512-835-0220 

TX Mlaa 

Active Components Technology, 214-980- 
1888 

TX taHaa 

Kierulff Elctrns., 214-343-2400 

TX Haaaioa 

Active Components Technology, 713-496- 
4000 

TX Naastoa 

Kierulff Elctrns., 713-530-7030 
TX Sagartaad 

Quality Comps., 713-491-2255 
UT Salt Laka City 

Bell Inds., 801-972-6969 
UT Salt Lake City 

Kierulff Elctrns.. 801-973-6913 
UT Salt Lake City 

Wyle EMG, 801-974-9955 
WA BsUsvaa 

Anthem Electronics, 206-881-0850 

WA Ballevsa 

Bell Inds., 206-747-1515 

WA Ballaaaa 

Wyle EMG. 206-453-8300 
WA Takwila 

Kierulff Elctrns., 206-573-4220 
Wl Waakaaka 

Kierulff Elctrns., 414-784-8160 

ffyi uf8aaa|rtu!!! CSaSraw 

Zentronics Inc., 416-451-9600 
Caa Darval. Qaahac 

Semad Elctrns., 514-636-4614 
Caa Dawaavlaaf. Oalarla 

Semad Elctrns., 416-663-5680, 416-663-5650 
Caa Oltaaia. OatarW 

Semad Elctrns., 613-729-6145 
Inti Aaalralto. SMdrIaWMai. Viclorla 

Daneva Australia. TEL; 61/03-5985622 
toll Baigtoai. Oapw (Uaga) 

MCA Tronix, TEL: 41/362795, 41/362780 
latl BrazH. Saa Paaia-SP 

Cosele Ltda., TEL: 2M/1733, 230/1994 
toll Daaanrk. KMaial 

C-88, TEL: 45/02-244888 


toll Eaglaai. Iltonl. Easax 

Pronto Electronics, TEL; 44/01-5546222 
latl Flalaad. Eapas 

Komdel OY. TEL: 358/90-885011 
latl Fraaca. Lavallaia-Parrat 

Technology Resources, TEL; 33/1-757-3133 
toll Haag Kaag, Qaarry Bay 

White & Allcock, TEL: 852/5-632112-8, 852/ 
5-644312 

laU laraal. Glaatalai 

E.I.M. Inti., TEL; 761423, 767251 
latl Italy. Milaae 

Comprel S.R.L.. TEL: 39/2-6120641 
latl Japn, Tekya 

Panetron Div., TEL: 81/03-343-4411 
laH Nathartaaia. Aai Utracht 

Diode BV. TEL: 31/030-8842 14 
toll Narway. Naabra 

Hans H. Schive, TEL: 47/02-785160 
toll Saalh Africa. Plagawria 

South Continental Dev., TEL: 27/(011) 798- 
2400 

laU Saatk ladla. Trivaadraai. PIN 

Kyronix 

toll 'ShW. Madrid 

Diode SA., TEL; 455/3686 
toll Saradaa. Vaalliagby 

Teleimport AB, TEL: 46/08-890265 
iaii Sarttzariaaa. iadaa itoaiiwii 

W. Stolz AG. TEL: 41/056-840151 
latl Tatoraa, Taipal 

Taiwan Automation, TEL; 886/02-77109403 
toll Waal Garanay, Maackaa 

Electronics 2000, TEL: 49/089-434061 


Wintek 


lAfA^A^lf C ■■■■■ ■ H a ■ 

1801 Seatb Strati 

Latoyatta. Indiana 47M4-2993 

317-742-8428 

Distribotors 

CA 

Santa Clara . 

PBC Associates, 408-727-7244 

CO 

Parker 

Western Marketing Associates, 303-841-2788 

IL 

Dswnars Grave 

Physics Equipment, Inc., 312-960-4053 

TX 

Hoostoa 

Dyna Marketing, 713-937-0278 

UT 

Lagaa 

Western Marketing Associates, 801-753-0073 

Xicor 

Xicar. toe. 

851 Boefcaya Caart 

Mllpllas. Callftmla 95035 

408-946-6920 

■ 

AMIB ANrA AA04h 
a 1 V'OI MTWaiO 

Silos Offico & RoprosoflUlivos 

AL 

Haalaviiis 

Beacon. 205-881-5031 

AZ 

Scattadato 

Thom Luke Sales, Inc., 602-941-1901 

CA 

Irviat 

Centaur Corporation, 714-556-5420 

CA 

Lea AHaa 

Ewing-Foley, Inc., 415-941-4525 

CA 

Nearparl BnKk 

Xicor Southwestern Sales Office, 714-752- 
8700 


CA Saa Jaaa 

Xicor Northwestern Sales Office, 408-292- 
2011 

CA Woadlaad Hills 

Centaur Corporation, 213-704-1655 

CO Daavar 

D/Z Assocs., Inc., 303-429-9369 

CT Watarbary 

HLM Assocs., 203-753-9894 

FL Claanaatar 

Beacon, 813-796-2378 
FL Ft. Laadardala 

Beacon, 305-491-1054 

FL Maltlaad 

Beacon, 305-647-3498 

FL Maibaaraa 

Beacon, 305-724-8010 

GA Allaata 

Beacon, 404-256-9640 

ID Ratbdraai 

Vantage 

IL Elk Grave Vlltoga 

Oasis Sales Corp., 312-640-1850 

IL Scbanabarg 

Xicor Central Sales Office, 312-490-1310 

IN ladlaaspslis 

Chuck Horn & Assoc., 317-241-9276 
IN ladtoBspalla 

SAI Mktg. Corp., 317-241-9276 
lA Cedar RapMa 

Chuck Horn & Associates, 319-393-8703 
KS Overland Pari 

Ketxjo, Inc., 913-541-8431 
KS Wichita 

Kebco, Inc., 316-733-1301 
MO Balttaara 

Micro Comp. Inc., 301-247-0400 
MA Boataa 

Xicor East Sales Office, 617-542-2944 

MA Waltoslsy 

Advanced Design Group, 617-431-7946 

Ml Brigkian 

SAI Mktg, Corp., 313-227-1786 

MN Blaaailagtoa 

John G. Twist Co., 612-835-2120 

MO Maryland Hnlgbta 

Kebco, Inc., 314-572-4111 

MO SI. Lonia 

John G. Macke, Co.. 314-432-2830 

NJ Baihaavn^ 

TAI Corp.. 609-933-^00. 215-627-6615 
NJ Parsippaay 

HLM Assocs., 201-263-1535 
NM Atoagaanias 

Thom Luke Sales, Inc., 505-298-1918 
NY Eaal SyrMaaa 

Nycom, 315-437-8343 
NY Nartbparl 

HLM Assocs., 516-757-1606 
NC Ralalgk 

Beacon. 919-787-0330 
OH Caatarvllla 

SAI Mktg. Corp., 513-435-3181 
OH Shaker Halghls 

SAI Mktg. Corp., 216-751-3633, 412-261-0482 

OH ZaaaavHls 

SA! Marketing Corp., 614-464-8942 

OR Pertlaad 

Vantage Corporation, 503-227-1369 

TX Dallas 

Nova Mktg., Inc., 214-750-60^ 

TX Naastoa 

Nova Mktg., Inc., 713-988-6082 
UT SaH Uka City 

D/Z Assocs., Inc., 801-483-1025, 801-486- 
4233 

VA HaddlaalM 

Micro Comp. Inc., 703-297-7614 

WA BaHavu 

Vantage Corp., 206-455-3460 
Wl BraakflaM 

Oasis Sales Corp., 414-782-6660 
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1C MASTER 


Xicor (Cont) 


Wl Brookflild 

Oasis Sales Corp., 414-782-6660 
Cm KimU. Oatirlo 

Kaytronics, Inc., 613-592-6606 
litl KMflwrgM 

Microtron, TEL; 32.16.60.05.86 
1*11 DMmrk. Htvir*|i 

Henckel Elektronik, TEL; 45.2.38.57.91 
lill Fialiad, Espw 

Oy Atomica AB, TEL; 90.423.533 
litl Ml*, fltitli Nigir 

Zenith Electronics Bangalore, TEL; 83645 
1*11 Hily. CittI** d*‘ PtcekI 

Oott. Ing. Giuseppe Oe Mico S.p.A., TEL; 
39.2.95.20.551 
1*11 Korn, Swill 

Kortronics Enterprise, TEL; 82.2.634.4397 

1*11 N*1li*rla*ds. I|u*l 

Alcorn Electronics, TEL; 31.10.51.95.33 
1*11 N«w Zniaid. Auckliid 

Delphi Industries Ltd., TEL; 64.9.563.259 
1*11 Nmny. OtI* 

Eltron A/S, TEL; 47.2.46.28.70 
1*11 Sp*i*. Madrid 

Amilron S.A., TEL; 34.1.248.58.63 
1*11 SwIInriHd. Badn-Daltwll 

W. Stolz AG, TEL; 41.56.84.01.51 
1*11 Tilwn. Tilp*i 

Multitech International Corp., TEL; 
886J2.769.1225 
1*11 Uailad Kla^w*. Oxm 

Micro Call Ltd., TEL; 44.84.421.5405 
1*11 Wnl Gormay. Hur M Mmckn 

Xicor-International, TEL; 011 49 89463089 


DistribBtors 


AL HaalsvIH* 

Hall-Mark, 205-837-8700 
AL HMiMlII* 

Marshall, 2(»-88 1-9235 
AL Hmtsvill* 

RM-Alabama, Inc., 205-852-1550 
AZ Pliowilx 

Hall-Mark, 602-243-6601 
AZ Tnip* 

Marshall, 602-968-6181 
CA Cho|i Park 

Marshall, 213-999-5001 
CA El Moal* 

Marshall, 213-442-7204 
CA IrvlM 

Marshall, 714-556-6500 
CA Sa* OI*fO 

Hall-Mark, 619-268-1201 
CA Sa* DIago 

Marshall, 619-578-9600 
CA Samyval* 

Hall-Mark, 408-773-9990 
CA Snayval* 

Marshall, 408-732-1100 
CA Taall* 

Image Electronics, 714-730-0303 
CO Onwar 

Marshall, 303-427-1818 
CO Eaglawoad 

Hall-Mark, 303-694-1662 
CT Walllagtard 

Marshall, 203-265-3822 
FL Ft. Laadardalf 

Hall-Mark, 305-971-9280 
FL Orlaad* 

Hall-Mark, 305-855-4020 
FL Ortaadi 

Marshall, 305-841-1878 
FL St. Patnabirg 

Hall-Mark, 813-576-8691 


6A 

Narcross 

Cs* Braaptofl, Oalario 


Hall-Mark, 404-447-8000 

Zentronics, 416-451-9600 

6A 

Norcresa 

Cs* Calgary. Alkwla 


Marshall, 404-923-5750 

Zentronics, 403-272-1021 

IL 

Baasaavlll* 

Ca* Coacord. Oalatis 


Hall-Mark, 312-860-3800 

Kaytronics Ltd., 416-669-2262 

IL 

Laabird 

Cl* Moalml. Onbac 


RM-lllinois, Inc., 312-932-5150 

Zentronics, 514-735-5361 

IL 

Sduawliirg 

Ca* Ottawa. Oatsria 


Marshall, 312-490-0735 

Zentronics, 613-237-6411 

IN 

l*dli**pollt 

Ca* Sirray. Britisk Calawbia 


RM-lllinois, Inc., 317-247-9701 

Kaytronics Ltd., 604-581-7611 

KS 

L*i«xa 

Ca* Vaacaawr, B.C. 


Hall-Mark, 913-888-4747 

Zentronics, 604-273-5575 

MO 

Baitlaora 

Ca* Villa St. Piarra, QMbac 


Hall-Mark, 301-796-9300 

Kaytronics Ltd., 514-367-0101 

MO 

Giitkarsbarg 

Caa Witarlao. Oataria 


Marshall, 301-840-9450 

Zentronics, 519-884-5700 

MA 

BirNagto* 

Can WIHawdala. Oataria, 


Marshall. 617-272-8200 

Electro Sonic, 416-494-1666 

MA 

Wllwiagla* 

Cl* WlaalpH- Maallaba 


RC Components, 617-273-1860 

Zentronics, 204-775-8661 

MA 

W*b*r* 

1*11 Aistralla, Barwaad. VIetarla 


Hall-Mark. 617-935-9777 

R 8. D Elctrns., TEL; 61.3.288.8232 

Ml 

Gn*d RagMs 

1*11 Cygnia, Nlcasla 


RM-Michigan, Inc., 616-531-9300 

Poly Electronics Ltd. Middle East. TEL; 

Ml 

Live*!* 

357.21.61088 


Marshall, 313-525-5850 

1*11 Fraac*. La Cbasaiy 

MN 

Blaw*l*gte* 

A2M. TEL; 33.3.954.91.13 

MN 

Hall-Mark, 612-854-3223 

1*11 ladla. Baaibay 

Plyiioatk 

Zenith Electronics, TEL; 384214 

MO 

Marshall. 612-559-2211 

1*11 ladla, Calaitli 

MirylMd Hts 

Zenith Electronics, TEL; 228797 

NJ 

Hall-Mark, 314-291-5350 

i*H ladla. Haw Dalbl 

dnrry Hill 

Zenith Electronics, TEL; 522281 


Hall-Mark, 215-355-7300, 609-424-7300 

1*11 laraal. Til-Avla 

NJ 

Fafrftold 

Telsys Ltd., TEL; 972.3.494881 

NJ 

Hall-Mark, 201-575-4415 

FjirflMd 

1*11 Jags*. Takya 

Intemhc, Inc., TEL; 81.3.369. t105 

NJ 

Marshall, 201-882-0320 

latl Naw Zaalaad. Aieklaad 

Ml. Liaral 

Delphi Inds. Ltd., TEL: 64.9.563.259 

NM 

Marshall, 609-234-9100, 215-627-1920 

latl Saath Afrlea. Truawiil 

Alkagaani** 

Taltronics (Pty.) Ltd., TEL: 27.11.834.5151 

NY 

Alliance Electronics, 800-545-6288 

IsH Swedes. Seise 

E*dw*ll 

Naxab, TEL: 46.8.98.51.40 

NY 

Marshall. 607-754-1570 

Htappiag* 

tail Uailad Klagdaai. Tbaaa Oxa* 

Micro Call Ltd., TEL: 44.84.421-5405 

NY 

Marshall, 516-273-2424 

Rselwsltr 

Marshall, 716-235-7620 

latl West Geraisay, Garllagsa 

Positron, TEL: 49.07156.3560 

NY 

RaakHkwN 

Hall-Mark, 516-737-0600 


NC 

BiMgk 

Hall-Mark. 919-872-0712 

Xycom 

OH 

ClaelautI 

Xycom 


Hall-Mark/Cincinnati, 513-563-5980 

750 North Maple Road 

OH 

Daytai 

Saline, Michigan 48176 


Marshall, 513-236-8088 

313-429-4971 

OH 

Higktaad His 

Hall-Mark, 216-473-2907 


OH 

Wntsrvlll* 

Hall-Mark, 614-891-4555 

Zendex 

OK 

T*lsi 



Hall-Mark, 918-665-3200 

Zendex Corporation 

TX 

AastI* 

6644 Sierra Lane 

Hall-Mark, 512-258-8848 

Dublin, California 94566 

TX 

AastI* 

Marshall, 512-458-5654 

415-828-3000 

TX 

OsHas 



Hall-Mark. 214-343-5000 

Zilog 

TX 

DsHss 


Marshall, 214-233-5200 

Zllag. lac. 

TX 

Haasto* 

1315 0*11 Amn 


Hall-Mark. 713-781-6100 

CMWtoll- Calllerala 9S00B 

TX 

Hrastai 

408-370-8000 


Marshall, 713-789-6600 

TWX: B10-338-76Z1 

WA 

Bdlav** 

Marshall, 206-747-9100 


Wl 

Haw Barlln 

RM-Wisconsin, Inc., 414-784-4420 

Sales Office & RepreseHtitives 

Wl 

Oak Cr**k 

AL . Hnlaelll* 


Hall-Mark, 414-761-3000 

Eictrn. Sales, Inc., 205-533-1735 
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SMtttiaii 

Thom Luke Sales, Inc.. 602-941- 19Q1 

CaapkeH 

Sales & Tech. Ctr. Zilog, Inc., 408-370-8120 

Caperttoe 

Costar, Inc., 408-446-9339 
InrhM 

Sales & Tech. Ctr. Zilog, Inc., 714-549-2891 

8m 0la|t 

Littlefield & Smith Assoc., 619-455-0055 

Vu Nift 

Sales & Tech. Ctr. Zilog. Inc., 213-989-7485 

ElfitWMd 

Thorson Rocky Mountain, 303-779-0666 

AttMmte Spriais 

Dyne-A-Mark Corp., 305-831-2097 

Ctainnlir 

Dyne-A-Mark Corp., 813-441-4702 

Clnrmlw 

Tech. Ctr. Zilog. Inc., 813-535-5571 

Fert LHdsriali 

Oyne-A-Mark Corp., 305-771-6501 

Petal Bey 

Dyne-A-Mark Corp., 305-727-0192 

Attaela 

Sales & Tech. Ctr. Zilog, Inc., 404-451-8425 

Nsrtritt 

Elctrn. Sales, Inc., 404-448-6554 

Scktmlirg 

Sales & Tech. Ctr. Zilog, Inc., 312-885-8080 

n. WajM 

Glesting & Assoc.. 219-486-1912 


Glesting & Assoc., 317-263-0005 

Overtoed Park 

Advance Technical Sales, 913-492-4333 

SMinw Park 

New Era Sales, 301-544-4100 

IlMlIirt— 

Sales & Tech. Cfr. Zilog, Inc., 617-273-4222 


Nova Sales, 617-861-1820 

CiiiM 

Giesting & Assoc., 616-468-4200 

Navi 

Giesting & Assoc., 313-348-3811 

Maasapsllt 

H.M.R.. Inc., 612-831-7400 

SLLaMa 

Advance Technical Sales, 314-227-4448 

Cedar ITaaNs 

Sales & Tech. Ctr. Zilog, Inc., 201-540-1671 

Ctoatar 

Vera Associates, 201-768-6100 

PM aaa afcM 

Vantage Sales, 609-663-6660 
CHtralltIta 

Vera Associates, 516-582-3795 

E. SyracaM 

L-Mar Assocs., Inc., 315-437-7779 

Haar Vark 

Zilog, Inc., 212-398-4497 

RtcMstir 

L-Mar Assocs., Inc., 716-323-1000 


Glen White Assoc., 919-787-7016 

Ctoctaaall 

Giesting & Assoc., 513-521-8800 


Giesting & Assoc., 513-293-4044 

Haatar 

Giesting & Assoc., 216-942-3407 

Waataaa r a 

Sales & Tech. Ctr. Zilog, Inc., 216-831-7040 

Bray 

Glen White Assoc., 615-477-8850 

Aaatla 

Zilog, Inc., 512-453-3216 


TX Dallas 

Nova Marketing, 214-750-6082 

n Dallas 

Sales & Tech. Ctr. Zilog, Inc., 214-931-9090 

TX HMStsa 

Nova Marketing, 713-988-6082 
TX Haastoa 

Zilog, Inc., 713-840-5475 

UT West Valley 

Thorson Rocky Mountain, 801-973-7969 

VA ArilailM 

Zilog, Inc., 703-243-7900 

VA Lyaekkarg 

Glen White Assoc., 804-237-6291 

WA Btatavaa 

Sales & Tech. Ctr. Zilog, Inc., 206-454-5597 

Wl Waakaska 

Micro-Tex, Inc., 414-542-5352 
Caa Cmarail, Oatarie 

Zilog, Inc , 613-938-1121 
Caa Etskicaka. Oatarie 

R.F.Q., Ltd., 416-626-1445 
Cm Ottawa, Oatarta 

R.F.Q., Inc., 613-820-8445 
Caa West VMCMvar. BrlMtk CalaaAla 

Blakewood Elctrn. Sys., Inc., 604-926-8000 
latl Fraaca. Paris La Dstaau 

Zilog, Inc., TEL; (1) 334-60-09 
latl K-X. 

Zilog/Japan, TEL: (81) (03) 587-0528 
tail Ualtad Ktayiaak Barkskira 

Zilog (U.K.) Ltd., TEL: 0628-39200 
loll West Garaiaay. MMick 

Zilog GmbH, TEL: 89-612-6046 


Distribators 


AL HMtsvma 

Hall-Mark Elctrns., 205-837-8700 
AL HMtsvttIa 

Schweber Elctrns., 205-882-2200 

AZ PkoMix 

Hall-Mark Elctrns., 602-243-6601 

AZ Pkaaalx 

Kierulff Elctrns., 602-243-4101 

AZ Scattsiala 

Western Microtechnology, 602-948-4240 

AZ Taata* 

Anthem Elctrns., 602-244-0900 
CA Caaaga Park 

Schweber Elctrns., 213-999-4702 
CA Ontawertk 

Anthem Elctrns., 213-700-1000 
CA CapartiH 

Western Microtechnology, 408-725-1660 
CA Inrtav 

Schweber Elctrns., 714-556-3880 

CA iM Aa ia ta a 

Kierulff Elctrns., 213-725-0325 

CA Pale Alts 

Kierulff Elctrns., 415-96fr«292 

CA Bsssda 

JAN Devices, I'nc., 213-708-1100 

CA SacraMala 

Schweber Elctrns., 916-929-9732 

CA Sm 

Anthem Elctrns., 714-279-5200 

CA Sh Dtafs 

Kierulff Elctrns., 619-278-2112 
CA Sm Fraactaea 

Kanematsu-Gosho (USA) Inc./Hong Kong & 
Japan, 415-788-3800 
CA 8 m Jsm 

Anthem Elctrns., 408-946-8000 
CA ShIs Clara 

Schweber Elctrns., 408-748-4700 
CA Saatyvata 

Multitech Elctrns. Inc.H'aiwan, 408-773-8400 

CA Taatla 

Anthem Electronics, 714-730-8000 


Taatia 

Kierulff Elctrns., 714-731-5711 

OMvsr 

Kierulff Elctrns., 303-37 1-6500 

Eaglswesd 

Hallmark Electronics, 303-694-1662 

WkMtrM|s 

Bell Inds., 303-424-1985 


Schweber Elctrns., 203-792-3500 

Walllagtard 

Kierulff Elctrns., 203-265-1115 

Aitaawata SprlB|s 

Schweber Elctrns., 305-331-7555 

Fart Laadanlals 

Hall-Mark Elctrns., 305-971-9280 

Hallywaod 

Schweber Elctrns., 305-927-0511 

Ortaads 

Hall-Mark Elctrns., 305-855-4020 

St. Patarakari 

Kierulff Elctrns., Inc., 813-576-1966 

Narcrau 

Hall-Mark Elctrns., 404-447-8000 

NarcrsM 

Kierulff Electronics, 404-447-5252 
Nerarau 

Schweber Elctrns., 404-449-9170 

BMSMViita 

Hall-Mark Eictrns., 312-56G-38CG 

Elk »svs VHtaga 

Kierulff Elctrns., 312-640-0200 

Elk Brava VINsia 

Schweber Elctrns., 312-364-3750 

ladlMapalia 

Advent Electronics, 317-872-4910 

Cadar Bapfita 

Advent Electronics, 319-363-0221 

Cadar RapMs 

Schweber Elctrns., 319-373-1417 

taana 

Hall-Mark Elctrns., 913-888-4747 

Ovartaad Park 

Schweber Elctrns., 913-492-2921 

BMhaars 

Hall-Mark Elctrns., 301-796-9300 


Schweber Elctrns., 301-840-5900 

BaMrd 

Schweber Elctrns., 617-275-5100 

Bilisria 

Kierulff Elctrns., 617-667-8331 

BHIarlca 

Kierulff Electronics, 617-667-8331 


Lionex Corp., 617-272-9400 

nirwvM 

Gerber Elctrns., 617-769-6000 

FanalB|tM HHIs 

Advent Electronics, 313-447-1650 
LhfMla 

Schweber Elctrns., 313-525-8100 
LhtMla 

Schweber Electronics, 313-525-8100 

Blsaatoptaa 

Hall-Mark Elctrns., 612-854-3223 

EdM Prairta 

Schweber Elctrns., 612-941-5280 

Edtaa 

Kierulff Elctrns., 612-941-7500 

GadkClIy 

Schweber Elctrns., 314-739-0526 

Marytaad Ha^kto 

Hall-Mark Elctrns., 314-291-5350 


Kierulff Elctrns., 314-739-0855 

UnniMsltr 

Schweber Electronics, 603-625-2250 

Ckany iWI 

Hall-Mark Elctrns., 609-424-7300 

FahllsM 

Kierulff Elctrns., 201-575-6750 
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1 

Zilog (Cont) 

I 

Caa 

Calgary. Albarta 

Future Elctrns., 403-259-6408 

NJ 

Falrfiold 

Lionex Corp., 201-227-7960 

Caa 

Dorval, Qaabsc 

Semad, 514-636-4614 

NJ 

Falrfiold 

Schweber Elctrns., 201-227-7880 

Caa 

Dowasviaw, Oalario 

Future Elctrns., 416-663-5563 

NM 

Albogoargaa 

Bell lnds„ 505-292-2700 

Caa 

Oowaavlsw. Oataria 

Semad, 416-663-5680 

NM 

NY 

Albaqaargoa 

International Electronics, 505-345-8127 

Haoppaaga 

Caa 

Edaiaatoa. Albarta 

R.A.E. Industrial Electronics, Ltd., 403-451- 
4001 


Lionex Corp., 516-273-1660 

Caa 

Moatml. Qaabac 

NY 

Racbaslar 


Future Elctrns., 514-694-7710 

Schweber Elctrns., 716-424-2222 

Caa 

Ottawa. Oataria 

NY 

Wastbary 


Future Elctrns., 613-820-8313 


Schweber Elctrns., 516-334-7474 

Caa 

Ottawa. Oataria 

NC 

Graaasbora 


Semad. 613-722-6571 


Kierulff Elctrns., 919-852-9440 

Caa 

Vaacaavar, Britlab Cataaibia 

NC 

Ralalgb 

Hall-Mark Elctrns., 919-872-0712 


Future Elctrns., 604-438-5545 

latl 

Aaslralla, Adalaida. S.A. 

NC 

RaMgh 

Schweber Elctrns., 919-876-8000 


Protronics Pty. Ltd. (S.A.), TEL: (61) (08) 
212-3111 

OH 

BaacbwaMl 

Schweber Elctrns., 216-464-2970 

loti 

Aattralia. Barwoad, Vieloria 

R & D Electronics, TEL: 011-61-3-2999232 

OH 

ClavalMd 

Kierulff Elctrns., 216-587-6558 

hrtl 

Aastralla. Caapardowa 

George Brown & Co. Pty., Ltd., TEL; (61) (02) 

OH 

Daytaa 


519-5855 


Schweber Elctrns., 513-439-1800 

latl 

Aaatralia. East Partb 

OH 

Higblaad Haigbis 

latl 

Simply Software. TEL; 011-61-9-3259376 


Hall-Mark Elctrns., 216-473-2907 

Aaatrla Viaaaa 

OH 

Wastarvllla 


Kontron Electronik, TEL: 0222-670631 


Hall-Mark Elctrns., 614-891-4555 

latl 

Balglaai. Meralbska 

OK 

Taisa 


Heliagraph, TEL: 91-301314 


Hall-Mark Elctrns., 918-665-3200 

Ml 

CeleaMa. Bagota 

OK 

Talu 


ITT De Colombia, TEL: (57) 285-37-00 


Kierulff Elctrns., 918-252-7537 

Ml 

Daaaurk. Glaatrap 

OK 

Talaa 


Ditz Schweitzer A/S, TEL: 2-453044 


Schweber Elctrns., 918-622-8000 

latl 

Daaaiark, Naaraai 

OR 

Portlaad 


SC Metric A/S, TEL; 2-8042(XJ 


Kierulff Elctrns., 503-641-9150 

loll 

Flalaad. Espaa 

PA 

Horahaai 


Finn Metric oy. TEL; 0-42-39-11 


Schweber Elctrns., 215-441-0600 

latl 

Flalaad. Eapaa 

PA 

Pmabargh 


Oy Atomica, TEL; 90-423-533 


Schweber Elctrns., 412-782-1600 

latl 

Fraaca. Aateay 

n 

Aastla 


Almex, TEL: 666 2112 


Hall-Mark Elctrns., 512-258-8848 

Ml 

Fraaca, Aaalaraa Cadax 

TX 

Aaalla 


Alfatronic, TEL; 791-44-44 


Kierulff Elctrns., 512-835-2090 

IbH 

Frmca, La Cbaaaay 

TX 

Aastla 


A2M. TEL; 954-9113 


Schweber Elctrns., 512-458-8253 

Ml 

Graaca, Atbaaa 

TX 

Dallas 


Microsystems O.E.. TEL: 1-346-9002 


Hall-Mark Elctrns.. 214-343-5000 

Ml 

Haag Koag 

TX 

Dailsa 

Kierulff Elctrns., 214-343-2400 


Electronic Scientific Eng. Ltd., TEL: 852-05- 
487007 

TX 

Oaltoa 

Schweber Elctrns., 214-661-5010 

laU 

Hoag Kaag, GPO 

Electronic Scientific Eng Ltd., TEL: (852) (05) 

TX 

El Paso 


487007 


International Electronics, 915-778-9761 

latl 

ladia, Saaayvala. CA 

TX 

Hoaatoa 


Micro Aids International, TEL: 408-733-0695 


Hall-Mark Elctrns., 713-781-6100 

fall 

ladia. Trlnadnaa 

TX 

Hoasioa 


Kryonix, TEL; 63805 


Kierulff Elctrns., 713-530-7030 

latl 

laraal. Rawat Hasharoa 

n 

Haasloa 


R.D.T., TEL: 483211-5 


Schweber Elctrns., 713-784-3600 

latl 

Italy, Milaa 

OT 

Satt Lake City 


De Mico SpA, TEL: 02-9520551 


Bell Inds., 801-972-6969 

Ml 

Japaa, Takya 

UT 

Salt Lake City 

Kierulff Elctrns., 801-973-6913 


Kanematsu Elctrn. Comps. Corp., TEL: (81) 

(03) 447-4141 

WA 

Radamd 

Anthem Electronics. 206-881-0850 

Ml 

Japaa. Takya 

Marubun Corp., TEL; (81) (03) 662-8151 

WA 

TakwHa 

Kierulff Elctrns., 206-575-4420 

Ml 

Japaa. Tokyo 

Matsushita Elec. Trading Co., Ltd., TEL: (81) 

Wl 

BroakflaM 


(03) 435-4580 


Schweber Elctrns., 414-784-9020 

latl 

Japaa, Tokyo 

Wl 

Oak Crart 

Hall-Mark Elctrns., 414-761-3000 

1 

Nihon Teksel Co., Ltd , TFl- (8i) (03) 461- 
5121 

Wl 

Waakaaba 

Kierulff Elctrns., 414-784-8160 

latl 

Karaa. Saoal 

Duksung Trading Co., TEL; (82) (02) 854- 

Caa 

Baraaby. B.C. 


5047 


R.A.E. Industrial Electronics, Ltd., 604-291- 
8866 

latl 

Lalia Aaiarlea. Mta. Vlaw 

Intectra, TEL; 415-967-8818 


Nithnlaiids. ZMtMiBMr 
Tekelec Airtronic, TEL; 79-310100 

Ntw Znltid, ABCkliBd 

Micro Computer Elctrns. Co., Ltd., TEL: (64) 
(09) 504-774 

Norwiy. Oslo 

Metric A/S, TEL: 2-282624 
PoaplB’s RBpBbllc ef Chlsa. San Fraaclsco, CA 
Kanematsu-Gosho Inc., TEL: 415-788-3800 
Paru. Liaia 

ITT del Peru, TEL; (51) (14) 401715 

Portogal, Lisboa 

Soc. Com. Crocker Delaforce & Co. Ltd., TEL: 
68-01-41424344 

SoBlb Africa. Traoswaal 

Radiokom Pty„ Ltd., TEL; (001) 789-1400/5 

Spaio. Barcalofla 

Unitronics S.A., TEL; 1-242-5204 

SwBdOB, SolBa 

Scandia Metric AB, TEL: 8-820 400 

SoradH, Stockbolai 

AB Nordquist & Berg, TEL: 46-8-69-04-00 

SwItzarloBd, BadoB-DasttwII 
W. Stob AG, TEL: 056 84 01 51 
SwitzsrIaBd. Rogaasdorf 
V. Moor AG, TEL; 01-8406644 

Talwaa, Tapal 

Multitech Inti. Corp., TEL: (886) (02) 769- 
1225 

Tarkof, Islaabal 

Electro Akustik Sanayi, TEL: (90) 11-48-50- 
77 

UallBd Klagdeoi, Bar Hill. Canbridga 

Hi-Tek Distribution, TEL; 954-81996 

Ualtad Klagdoai. RarabaBi. Bocks 

Macro Mktg.. Ltd., TEL: 6286-4422 

Uoitod KlogdM, Sloogh. Borkskira 

Crellon Elctrns. Ltd., TEL: 6286-4434/4300 

Wttl GanoaBy. Ecblog 

Kontron Electronik GmbH, TEL: 089^319011 

Wast Ganoaay. Utn'bacbiBg 

E.B.V. Electronik, TEL: 89-611051 


ZyMCS 


ZyMOS Inc. 

P.O. Box 62379 
Sunnyvale. California 94088 
408-730-8800 


Zytrex Corporation 


Zytrex Corporation 
224 North Woife Road 
Sunnyvale, California 94086 
408-733-3973 
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